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Abstract: For new medical products and new drugs, unanticipated side effects that rise after consuming the new
product is a dominant factor in decision making. In this project, an artificial neural network (NN) engine is designed
and developed by the authors to the aim of a medical risk assessment. Firstly, an appropriate NN system is designed
and trained. We mostly concerned with the procedure of how the developed NN construction and training. The
designed NN for this case has three layers of neuron. These three layers include an input layer, a hidden layer and
finally an output layer, with 25 neurons in the hidden layer. The results from NN models can match the data used for
training.

[Hafshejani M K, Sattari Naeini M, Mohammadsharifi A, Langari A. Use of Artificial Neural Network for
Medical Risk  Assessment  Analysis. Life Sci J  2012;9(4):923-925]  (ISSN:1097-8135).
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1. Introduction

Medical and health risk assessment is one of the
powerful used screening tools in the field of health
promotion and is often the first step in multi-
component health promotion programs. Moreover,
Risk/benefit assessment plays an important role in
market of new drugs, medical devices etc. (Al-Awa et
al., 2012; Maghrabi, 2012). Risk assessment I a
crucial stage in medical risk management. For new
products, unanticipated side effects that rise after
consuming the new product is a dominant factor. In
addition, FDAs focused on ensuring the appropriate
use of products in medical practice. Some reports
have focused on the human/economic costs of
medication errors, as well as serious adverse events
that have occurred even when a medical product has
been used appropriately (Report to the FDA
commissioner, 1999). Risks have different source,
hence effective management of each is different (See
figure (1)).

In this work we are going to use Neural Network
(NN) for medical risk assessment. NN is a system
based on the human brain (www.makhfi.com). It is
inherently multiprocessor-friendly architecture and
without much modification, it goes beyond one or
even two processors of the von Neumann
architecture. It has ability to account for any
functional dependency. No need to postulate a model,
to amend it, etc. Neural networks are a powerful
technique to solve many real world problems. They
typically consist of many simple processing units,
which are wired together in a complex
communication network (www.nr.no; Zernikow et al.
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1998). There is no central CPU following a logical
sequence of rules - indeed there is no set of rules or
program (www.makhfi.com; Shahbaz et al, 2012;
Yang et al., 2012). This structure then is close to the
physical workings of the brain and leads to a new
type of computer that is rather good at a range of
complex tasks.

M edication and Product
Known Side Effects Device Error Defects
Unavoidable Avoidable l
Preventable
. Adverse
Events

Injury or
Death

Figure 1. sources of risk from medical products
(Report to the FDA commissioner, 1999).

Regardless of the prevention techniques
employed, possible threats that could arise the health
need to be assessed. Although the exact nature of
potential disease or disasters is difficult to determine,
it is beneficial to perform a comprehensive medical
risk assessment of all threats that can realistically
occur to the public health. Quantitative risk
assessment employs two fundamental elements; the
probability of an event occurring and the likely loss
should it occur. Quantitative risk analysis makes use
of a single figure produced from these elements
(www.nr.no; Zernikow et al. 1998).. This is called
the 'Annual Loss Expectancy (ALE) or the
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'Estimated Annual Cost (EAC)'. This is calculated for
an event by simply multiplying the potential loss by
the probability (Balabin & Lomakina, 2009). In this
paper, based on an available database, medical risk
assessment performed on a typical fault tree. A NN
system is designed and trained. This paper is mostly
concerned with the procedure of NN construction and
training.

2. Fault tree

For this work, in this section a simple fault tree
could be considered as has been shown in figure 2.
This is a typical fault tree to be applied for designing
an artificial Neural Network.

Sub Eventl
Sub Event 2
SubEvents

Sub Event 3

Figure 2. Typical fault tree

3. Available Data Base
Table 1 includes a part of the available data base,
performed from our project on risk assessment.

Table 1. Some sets of the fuzzy data base (32768 points)

Frequenc Frequenc Frequenc Frequenc Frequenc
ot(“l setl Y o%set2 ! otc"1 set 3y otfl set 4y otfl set 5 Y Overall frequency
1.25 1.25 1.25 1.25 1.25 1.375
1.25 1.25 1.25 1.25 1.75 1.425
1.25 1.25 1.25 1.25 2.25 1.575
1.25 1.25 1.25 1.75 2.25 1.625
1.25 1.25 1.25 2.75 4.75 2.275
1.25 1.75 1.25 3.25 3.75 2.275
1.25 1.75 3.25 2.75 4.75 2.725
2.25 2.75 3.25 1.75 4.75 2.925
3.25 4.75 1.25 2.75 4.75 3.325
4.75 4.75 4.75 4.75 4.75 4.62
Table 2. Sample of the normalized training data base (32768 points)

Set 1 Set 2 Set 3 Set 4 Set 5 Overall frequency
0.0625 0.0625 0.0625 0.0625 0.0625 0.09375
0.0625 0.0625 0.0625 0.0625 0.1875 0.10625
0.0625 0.0625 0.0625 0.0625 0.3125 0.14375
0.0625 0.0625 0.0625 0.1875 0.3125 0.15625
0.0625 0.0625 0.0625 0.4375 0.9375 0.31875
0.0625 0.1875 0.0625 0.5625 0.6875 0.31875
0.0625 0.1875 0.5625 0.4375 0.9375 0.43125
0.3125 0.4375 0.5625 0.1875 0.9375 0.48125
0.5625 0.9375 0.0625 0.4375 0.9375 0.58125
0.9375 0.9375 0.9375 0.9375 0.9375 0.905

4. Data Normalization

We normalize the data points to be within a
specific range. Therefore, the data points are
normalized to the range of [0,1] interval. Please note
that, the raw data points could be used as they are all
in the range of 1 to 5.
5. The Neural Network Constructed
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This topology of the constructed neural network
is shown in figure 3. The hidden layer includes 25
neurons.
6. The ANN Training Performance

The Levenberg-Marquardt algorithm, as a
powerful off-line batch training method for neural
networks, is used for training. The learning rate is
0.005. It’s run to epoch 300. The final fitness is
0.000187721 (MSE). The performance of training the
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assumed neural network is shown in figure 4. The
Levenberg-Marquardt algorithm is used for this aim
and the learning rate is 0.005.

Tansig

Cutputiaver
kel

Inputlayer
i=1..5
Hidden layer

j=1...25
Figure 3. Applied neural network

Peromenca is (000137721, Gzl is 0.0001

I I I I
0 B 0 0 20 20 0
300 Zposhe

Figure 4. Training performance

7. Conclusions

Medical and health risk assessment is one of the
most widely used screening tools in the field
of health promotion and is often the first step in
multi-component  health  promotion  programs.
Moreover, Risk/benefit assessment plays an
important role in market of new drugs, medical
devices etc.. In this paper, an artificial neural network
engine is designed and trained to be applied for a
systematic medical risk assessment. The designed
neural network for this case has three layers of
neuron, input layer, hidden layer and output layer,
with 25 neurons in the hidden layer. The results from
artificial neural network models can match the data
used for training. The Levenberg-Marquardt
algorithm is used for this aim and the learning rate is
0.005.
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Lichen wealth of Jammu and Kashmir- A promising plant source for Bioprospection
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Abstract: So far 279 lichen species belonging to 79 genera and 33 families have been reported from the state of
Jammu & Kasmir. The taxa under lichen families Parmeliaceae and Physiaceae dominates the state. Genera such as
Xanthoria, Cladonia, Lecanora and Caloplaca showed the maximum diversity of species. The paper presents
occurrence and probable utilization of lichens for bioprospection in the state.

[Manzoor Ul Haq, Zafar A Reshi, D. K. Upreti and M.A. Sheikh. Lichen wealth of Jammu and Kashmir- A
promising plant source for Bioprospection. Life Sci J 2012;9(4):926-929] (ISSN:1097-8135).
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Introduction: medicinal roles, including antibiotic, antibacterial,
Lichens comprise a unique group of plant antiviral, anti-inflammatory, analgesic, antipyretic,
that consists of two unrelated organism, a fungus and anti-proliferative and other activities (Upreti and S.
an alga, growing together in a close symbiotic Chatterjee, 2007; Dembitsky, 1992).
association. Lichens are extremely biologically The state of Jammu and Kashmir lies
diverse (Galloway, 1992; Hawksworth, 2001), and between the coordinates 32° 177 and 36° 58” North
functionally important in terrestrial ecosystems Latitudes and 73° 26” and 80° 30” East Longitudes
(Knops et al., 1991, 1996; Arseneault et al., 1997). and falls in the lichenogeographic zone constituting
The study of lichen remains quite neglected of mountainous to semi mountainous plains, Shiwalik
throughout the world, though they together with ranges, mountains of Kashmir valley, Pir Panjal
mosses form dominant organisms in ecosystem range of Ladakh and Kargil. Including Jammu and
covering over 10% of the earth terrestrial habitats, Kashmir the Himalaya is often called the “Hot Spot”
particularly at higher elevations (Nash and Egan of lichen diversity in India. The climate in the state
1988). Given the modern emphasis on biodiversity varies from tropical, subtropical to alpine. This varied
conservation (Heywood, 1995; Gaston & Spicer, climate together with varied altitudinal range provide
2004), and the importance of biogeographical different kinds of substrates and niches for
research in tackling major conservation issues, it is colonization and growth of lichens. The lichen
critical that biogeographical studies include diverse, collection in the state started during early thirties of
though often neglected, components of the world’s last century where Smith (1931) identified and
biota (Klironomos 2002). Lichens are one example of published some lichen species collected by Kashyap.
a biological group that is often neglected in However, more rigorous exploration in the state was
mainstream biogeographical and ecological study. started since early 50s and Sheikh ef al (2006a)
Lichens with specific biological structures are known provided a historical account of lichen study in
as the best bioindicator organisms of air pollution, Jammu and Kashmir. Recently, workers like Negi
due to susceptibility of species to pollutants, and Upreti (2000) collected lichen specimens from
especially sulphur dioxide (Saxena et al 2007), and Ladakh region of the Kashmir valley and reported 21
also as biomonitors for trace element and heavy species from the area. Sheikh et al (2006b) reported
metal accumulation and deposition in their thalli 48 species from three districts of the Kashmir valley.
(Garty 2001). However, many lichen species can Subsequently, Sheikh et al (2006a) listed a total of
tolerate extreme environmental conditions, for 279 lichen species from whole Jammu & Kashmir.
instance variations in temperature, humidity and light Sheikh et al. (2009) reported 30 lichen species from
(Hauck et al., 2007). As adaptations for life in Surinsar-Mansar Wild Life Sanctuary of Jammu
marginal habitats, lichens produce a lot of (more than district. Though lichens are utilized for different
1,500) unique chemical compounds (Upreti and S. purposes in other states of India but they are scantly
Chatterjee 2007). These organisms produce nalkane, utilized in Jammu and Kashmir. The manuscript
unusual betaine and glycolipids, unsaturated, provides the information as to how lichens can be
oxygenated, branched, and halogenated fatty acids used in the state.

(Torres et al 2003). Lichen substances have many
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Methodology:

The study is based on the lichen specimens
recently collected from different sites of Jammu &
Kashmir and specimens preserved in lichen
herbarium of National Botanical Research Institute,
Lucknow(LWG); personal lichen collection of D. D.
Awasthi (AWADS). The literature available on lichens
of Jammu & Kashmir carried out by different
workers (Smith 1931; Awasthi & K Singh 1970;
Negi & Upreti 2000; Sheikh et al 2006 a & b, 2009)
from different localities in Jammu & Kashmir were
thoroughly consulted. Regarding commercial use of
lichens, research work carried out by different
workers (Brij Lal 1988, 1990; Brij Lal & Upreti
1995; Saklani & Upreti 1992; Upreti et al 2005;
Upreti & Chatterjee 2007 and Nayaka et al 2010) was
consulted.

Resuts and Discussion

A total of 279 species belonging to 79
genera and 33 families of lichen species have been
reported fom the state of Jammu & Kashmir. Out of
different districts of the state the Anantnag district
shows the maximum diversity of lichens represented
by 105 species. Baramulla and Srinagar district are
represented by the occurrence of 70 and 57 species of
lichens respectively. In areas of Leh, Pulwama,
Jammu, Doda and Budgam districts there are 34, 22,
20, 19 and 12 species of lichens respectively. Gilgit,
Kargil and Udhampur districts are poorly explored
for lichens as records of only 7, 5, and 1 species are
available from these districts respectively. There are
absolutely no collection available from frontier distict
of Kupwara, Kathwa, Rajouri and Poonch. Lichen
families Parmeliaceac and Physciaceac are the
dominant families of the state, while Xanthoria,

Cladonia, Lecanora, Caloplaca, Flavoparmelia,
Phaeophyscia, Anaptychia, Dermatocarpon,
Xanthoparmelia, Heterodermia, Peltigera,

parmelina, Chrysothrix, Parmelia and Physconia are
the dominant genera in the state.

Lichens of medicinal importance

In India the ethnomedicinal use of lichens
has been carried out since the middle of the last
century. Brij Lal(1988,1990); Brij lal & Upreti
(1995); Saklani & Upreti (1992); Upreti et al (2005);
Upreti & Chatterjee (2007) and Nayaka ef al (2010)
provide information regarding the ethnomedicinal use
of lichens in India. Nayaka et a/ (2010) listed 137
species of lichens used in antimicrobial, anticancer,
antioxidant, anti-inflammatory activities. Cladonia
pyxidata (L) Hoffm., is used against the symptoms
that include difficulty in breathing, anxious and
nervousness, dryness of tongue, lips, throat and skin.
Evernia  prunastri (L) Ach., mentioned in
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Pharmacopia Universalis of 1846 bears antimicrobial
and antioxidant activities. Everniastrum cirrhatum
(Fr.) Hale commonly known as ‘Charila’ is the
common lichen in temperate Himalaya and is used in
Ayurveda and Unani system of medicine for stomach
disorders, bronchitis, bleeding piles, scabies, leprosy,
spermatorroea, amenorrhea, enlarged spleen, tooth
ache, soreness of throat and wound healing. Besides,
it has antibacterial and antifungal activities. The
intestinal worms are treated by Flavoparmelia
caperata (L.) Hale, and dried powder of the thallus
can be applied on burns. Heterodermia diademata
(Taylor) D. Awasthi is applied on wounds as plaste to
protect from water and infection. The apothecia of
Peltigera canina(L) Willd., popularly known as ‘dog
lichen’, resembles dog teeth and are widely used in
the treatment of dog bites and rabies. P. polydactyla
(Neck.) Hoffm., is used as antiseptic and applied on
cuts to stop bleeding. Usnea longissima Ach., along
with other ingredients is used in bone fracture. It also
benefits urinary tract infection and stop swelling in
female genitals. Xanthopaermelia stenophylla (Ach.)
Ahti & Hawk is used in treating snake bites and is
applied for the treatment of venearal diseases such as
Syphilis. Xathoria parietina (L) Th. Fr. a yellow
coloured lichen is used in jaundice.

Dye yielding lichens

A number of lichens, in particular belonging
to the genera Xanthoria and Caloplaca are pigmented
orange or red due to the presence of
hydroxyanthraquinones. One of the widely spread
anthraquinone is parietin. The lichen genera as
Evernia, Lobaria, Ochrolecia, Parmelia,
Umbilicaria, Xanthoria and Xanthoparmelia have
different colouring compounds. Acarospora strigata
(Nyl.) Jatta, Candellaria vitellina (Ehrh) Mull. Arh.,
Chrysothrix chlorina (Ach.) Laundon,
Dermatocarpon miniatum (L) Mann, Evernia
prunastri (L) Ach. Lecanora frustolosa (Dick) Ach.,
Lecanora muralis (Schreber) Rabenh., Parmelia
saxatilis (L) Ach., Peltigera canina (L) Willd., P.
praetextata (Flork) Zopf., Rhizoplaca chrysoleuca
(Sm) Leuck. & Poelt, Xanthoparmelia mexicana
(Gyeln) Hale, and Xanthoria parietina (L) Th. Fr. are
the lichen species found in the state of Jammu and
Kashmir and can be used for dye yielding.

Lichens that can be used as food and fodder
Lichens are extensively used in making
spices, ingredients and flavouring agents for meat
and vegetables and are a better option than
adulterated and carcinogenic counterparts available in
the market. Upreti (2005) mentioned a list of lichens
exploited for food materials. The common lichen taxa
exhaustly collected in other parts of India for their
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use as spices are Canoparmelia texana (Tuck) Elix &
Hale,  Everniastrun  cirrhatum  (Fr)  Hale,
Flavopunctelia flaventior (Stirton) Hale,
Heterodermia diademata (Taylor) D. Awasthi,
Heterodermia lecomela (L) Poelt, Parmotrema
tinctorum (Nyl) Hale, Parmotrema reticulatum
(Taylor) Choisy, Ramalina sinensis Jatta, Usnea
orientalis Mot. and bear a promise in the state of
Jammu and Kashmir as well.

Pollution monitoring studies

Due to fast pace of urbanization, the rate of
deforestation and vehicular activities have increased
tremendously in the state. Lichens have a long history
of use as biological indicators of air quality (Rao &
LeBlanc, 1967; Vestegaard, 1986). The tolerance of
lichens to most of the heavy metals and their slow
growth rate, are among the main factors that make
them good indicators of both organic and inorganic
metal pollution. Among the different lichen species
Phaeophyscia hispidula (Ach) Essl., has been used
for conducting pollution monitoring studies in
different parts of India. Being foliose lichen it is easy
to collect and can be utilized for pollution monitoring
(Shukla & Upreti, 2007). Phaeophyscia hispidula
together with other members of the lichen family
Physciaceae are well known for their toxitolerant
nature and are growing frequently in the different
region of the state can be used for pollution
monitoring.

Ecological studies

Lichens play a major role in balancing the
ecosystem and are the pioneers in succession of
community. They are proficient in indicating the
climate of forest. Lichens usually grow on all kinds
of substrata but certain lichens are host specific.
Presence of Lobaria and Sticta species indicate the
moist dense undisturbed forest area. Peltigera,
Cladonia, Stereocaulon and Xanthoparmelia indicate
the less erosive and animal trampling activities in the
forerst. Usnea is related to old aged forest with better
air quality. Members of family Parmeliaceae indicate
the sunlit forest sites, however, members of
Physciaceae indicate the dry forest with increasing
anthropogenic activities. The coloured nature of
Xanthoria is related to harsh exposed, open alpine
arcas with high infra red and UV radiation
intervention. Besides this lichens are known to date
surfaces near glacier snouts, landslides, old
monuments, grave yards and river terrace formation.
Only few studies regarding this aspect are
accomplished in India. The biomonitoring technique
commonly known as lichenometry was undertaken in
Gangotri Glacier area.
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Conclusion

The state of Jammu & Kashmir sustains an
abundantly rich lichen flora. A good number of
people live in the remote areas near the forests and
have little knowledge about the possible uses of
lichens, rather, are bent on cutting the forests and
exploiting other forest resources which is a menace
and drawback on our conservation policies and
strategies. The information provided in the present
paper can be used to establish small scale cottage
industries for preparation of spices and dyeing
material in remote areas. This particular practice may
lead to employment generation at village level. This
will in turn minimize the pressure on our forests and
will act as a strategy for conservation of diversity
indirectly. Lichens are promising sources of
medicines, dyes, spices and perfumes. They can
prove as a best alternative to artificial dyes which are
carcinogenic and a lot of capital and human resource
can be saved to channelize it in the development of
state which otherwise is utilized against these fatal
diseases.

To avoid the overexploitation of this gifted
resource the conservation measures as suggested by
Upreti & Nayaka (2008) should be taken for
sustainable use of lichens.
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Abstract: Parkinson's disease (PD) is a progressive disabling neurodegenerative disorder characterized by severe
difficulties with body motions and associated with autonomic dysfunction, depression, and dementia. Oxidative
stress is thought to play an important role in the pathogenesis of PD and oxidative damage characterizes proteins,
lipids, and DNA in the substantia nigra pars compacta (SNc) of PD patients. To date, L-dopa is the most effective
medication for controlling PD symptoms, although long-term treatment can enhance oxidative stress and accelerate
the degenerative process of residual cells. Thus, the inhibition of oxidation of L-dopa and the inhibition of reactive
oxygen species formation are important strategies for neuro-protective therapy. Therefore, efforts are made not only
to improve the effect of L-dopa treatment for PD, but also to investigate new drugs with both antioxidant and neuro-
protective effects. Hespiridin (HDN), a naturally occurring flavonoid presents in fruits and vegetables, has been
reported to exert a wide range of pharmacological effects including antioxidant, anti-hypercholesterolemic, anti-
hyperglycemic, anti-inflammatory, anti-carcinogenic and neuro-protective actions. Chlorpyrifos (CPF) was used in
this study as an animal model of PD. Model of CPF-induced Parkinsonism in rats produced neurotoxicity, oxidative
stress, hyper-lipidemia, hyperglycemia and DNA damage. Seventy male rats were used in this study and divided into
seven equal groups. After 6 weeks, the following groups were studied, control group, CPF group, HDN group,
Sinemet group, CPF+HDN group, CPF+Sinemet group, and CPF+HDN+Sinemet group. Here in the present study,
the treatment of parkinsonism with HDN alone or combined with sinemet provided a neuroprotection effect when
given early in the course of the disease. In conclusion, HDN could be recommended as a disease-modifying therapy
when given alone or mixed with L-dopa in course of Parkinson’s disease.
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1.Introduction oxidation, a-synuclein aggregates,
Parkinson's disease (PD) is the second most autophagolysosome dysfunction, defects in the
common neurodegenerativedisease after Alzheimer's ubiquitin-proteasome system (UPS), oxidative stress,
disease (AD). According to many epidemiological nitrosative stress, iron released from bound storage
data, the number of individuals affected by PD in the and a gradual loss of neuromelanin (NM) (Tofaris
most populous nations worldwide is expected to rise and Spillantini, 2005; Levy et al., 2009).
and will double within the next several decades PD is associated with both genetic and non-
(Dorsey et al., 2007). This development constitutes genetic contributing factors, with aging as the most
an enormous public health challenge for the future prominent risk factor (Thomas and Beal, 2007). PD
concerning about the medical care and treatment cost brains exhibit a reduction in mitochondrial complex I
(Lohle and Reichmann, 2010).Pathologically, PD is activity, which is both the rate-limiting step for
a neurodegenerative disease characterized, in part, by mitochondrial respiratory chain activity and an
the death of dopaminergic neurons (DAergic) in the important site for generation of reactive oxygen
substantia nigra pars compacta (SNc). Clinically, PD species (ROS). Reduction of complex I activity may
has traditionally been defined by the presence of lead to accumulation of ROS, which can further
cardinal motor signs such as tremor, rigidity, induce mitochondrial permeability transition, ATP
bradykinesia, akinesia and postural instability. Other depletion, and damage of DNA, lipids and proteins
symptoms include fatigue, sleep abnormalities, and (Keeney et al., 2006).
depression (Jankovic, 2008). Prominent pathological The oxidation hypothesis suggests that the free
manifestations associated with degeneration of SNpc- radicals damage, resulting from DA’s oxidative
DAergic neurons include mitochondrial metabolism through deamination by monoamine
abnormalities (Dagda and Chu, 2009 ;Nishioka et oxidase (MAO) enzyme, plays a role in the
al., 2010), excessive cytosolic dopamine (DA) development or progression of PD. MAO activity
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increases with the natural process of aging and can
yield toxic products such as hydrogen peroxide,
ammonia, and aldehydes (Bortolato et al., 2008; Naoi
and Maruyama, 2010). Hydrogen peroxide normally
is cleared rapidly by glutathione (GSH) but if it is not
cleared adequately as in PD, it may lead to the
formation of highly reactive hydroxyl radicals that
can react with lipids of cell membrane to cause lipid
peroxidation and cell damage. In PD, levels of
glutathione are decreased, suggesting a greater
oxidative damage (Bharath et al., 2002; Johnson et
al., 2005).

Environmental factors have been shown to
contribute to the incidence of PD by inducing
mitochondrial dysfunction (Schneider and Zhang,
2010). Pesticides represent one of the primary classes
of environmental agents that associated with PD
(Hatcher et al, 2008). Organophosphate (OP)
compounds are potent neurotoxic chemicals widely
used in agriculture, industry ,households and even as
chemical weapons (Moreno et al, 2008).
Chlorpyrifos (CPF)[O,0O-diethyl-O-(3,5,6-trichloro-
2-pyridyl) phosphorothionate] is a crystalline broad
spectrum  organophosphate insecticide utilized
extensively in agriculture and for residential pest
control throughout the world under the registered
trademarks LORSBAN Insecticide and DURSBAN
Insecticide (Saulsbury et al, 2009). CPF has been
reported to exert their primary neurotoxic effects by
inhibiting the acetylcholinesterase (AChE), the
enzyme responsible for degradation of the
neurotransmitter, acetylcholine (ACh), during
neurotransmission. It phosphorylates the serine
residue at the active site of AChE and thus inhibiting
it causing accumulation of acetylcholine at the
cholinergic synapses (Costa, 2006).

In addition to cause neurotoxicity, OPs are also
related to a variety of physiological abnormalities
including immunotoxicity (Galloway and Handy,
2003), oxidative stress (Kamath et al., 2008; Wu et
al, 2011), alterations in glucose homeostasis
(Kamath and Rajini, 2007) and hyperglycemia
(Joshi and Rajini, 2009). Also, some studies have
shown that these compounds can also induce a
disturbance in the lipid status, such as an increase of
cholesterol and triglycerides levels that represents a
risk factor for premature atherosclerosis (Cetin et al.,
2010; Lasram et al., 2009). However, there is little
information in literature concerning the mechanisms
involved in hyperlipidemia induced by OPs.

To date, 3,4-dihydroxyphenyl-L-alanine
(levodopa/L-dopa) is the most effective medication
for controlling PD symptoms, particularly those
related to bradykinesia (Nagatsua and Sawadab,
2009). However, the long-term treatment with L-
dopa can generate motor fluctuations, i.e. wearing off
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and dyskinesia (Schapira, 2008), since L-dopa and
its metabolite dopamine (DA) can enhance oxidative
stress and accelerate the degenerative process of
residual cell lines (Blessing et al., 2003;Hattoria et
al, 2009). L-dopa is a natural dopamine precursor
that can cross the blood—brain barrier (BBB) to reach
the brain where it is converted into DA by peripheral
decarboxylase and stored in vesicles in order to be
progressively released onto postsynaptic receptors.
Peripherally, L-dopa is rapidly metabolized to DA by
the enzyme aromatic amino acid decarboxylase
(AADC) (Hardie et al., 1986).

Concomitant administration of inhibitors of extra-
cerebraldopa decarboxylase (IEDD) e.g. carbidopa
(CD) which do not cross the blood-brain barrier,
have permitted the peripheral conversion into DA to
be blocked and allowed a fourfold reduction in the L-
dopa dose requirement as its plasma elimination half-
time has been shown to increase from 60 to 90 min
(Leppert et al., 1988). The first marketed product
containing a combination of levodopa and carbidopa
was an immediate-release (IR) oral dosage form
under the trade name of Sinemet and now it is the
main treatment for PD (Goole and Amighi, 2009).

Efforts are made not only to improve the effect of
L-dopa treatment for PD, but also to investigate new
drugs with both antiparkinsonian and neuroprotective
effects (Yuan et al, 2010). Nowadays, different
natural supplements from plant origin are used as a
complementary supplement in the treatment of many
diseases by improving the efficacy of drug used or by
minimizing the toxic side effect and so enhancing the
state. Hesperidin (HDN), a flavonone glycoside, is an
inexpensive and abundant byproduct of citrus
cultivation (Susana et al., 2008). HDN was reported
to have many biological effects including anti-
inflammatory, antimicrobial, anticarcinogenic,
antioxidant effects and neuroprotective actions (Garg
et al., 2001 ;Ebrahimi and Schluesener, 2012). It
exhibits anti-oxidative properties by several different
mechanisms, such as scavenging of free radicals,
chelation of metal ions such as iron and copper which
are of major importance for the initiation of radical
reactions, inhibition of enzymes responsible for free
radical generation and facilitation endogenous
antioxidative defense system (Cai et al., 2006).

Hence the present study was aimed to investigate
the protective efficacy of HDN as a complementary
supplement combined with Sinemet to improve
genotoxicity and biochemical abnormalities induced
by CPF in the Swiss albino male rats.
2.Materials & Methods
2.1.Materials:
2.1.1.Chemicals
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- Chlorpyrifos( CPF) was insecticide purchased from
the Egyptian company for pesticides under the trade
name “Drusban”.

- Hesperidin (HDN) was purchased from Sigma-
Aldrich Company-Chemicals Private Ltd., India. It
was suspended in distilled water and administered
orally to rats.

- Sinemet was obtained as tablets manufactured by
Global Napi Pharmaceuticals — Egypt under license
from Merck & Corporate Inc., Whitehouse Station,
New Jersey, USA. All other chemicals used in the
experiment were of analytical grade.

2.1.2 Experimental animals

Seventy adult male Swiss albino rats weighing 150-
200 g of the same age were used throughout this
study. Animals were obtained from the animal house
colony of National Research Center, Dokii, Giza,
Egypt. Animals were maintained under standard
conditions of ventilation, temperature (25+2°C),
humidity (60-70%) and light/dark condition (12/12h).
The rats were housed in stainless steel cages and
provided with free access to drinking water and food
adlibitum.

Rats were orally administered their respective doses
by gavage every day throughout the study. The local
committee approved the design of the experiments,
and the protocol confirms the guidelines of the
National Institute of Health (NIH).

After two weeks of acclimatization, animals were
divided into 7 groups (n=10).

- Control group; rats were fed normally for 6 weeks.
-Chlorpyrifos group (CPF), rats were orally
administered with CPF (2mg/kg b.wt./day) for
6weeks.

-Hesperidin group (HDN); rats were orally
administered with HDN (50mg/kg b.wt./day)
according to the method of Balakrishnan and Menon,
(2007) for 6weeks.

-Sinemet group; rats were orally administered with
sinemet (100mg/kg b.wt./day) according to Lindner
et al, (1996) for 6weeks.

-Chlorpyrifos plus hesperidin group (CPF+HDN);
rats were orally administered with CPF (2mg/kg
b.wt./day) for 6weeks then orally administered with
HDN (50mg/kg b.wt./day) for another 6 weeks. -
Chlorpyrifos plus sinemet group (CPF+Sinemet),
rats were orally administered with CPF (2mg/kg
b.wt./day) for 6weeks then administered with sinemet
(100mg/kg b.wt./day) for another 6 weeks.
-Chlorpyrifos plus hesperidin and sinemet group
(CPF+HDN++Sinemet); rats were orally administered
with CPF (2mg/kg b.wt./day) for 6weeks then
administered with HDN (50mg/kg b.wt./day) mixed
with sinemet (100mg/kg b.wt./day) for another 6
weeks.

2.2. Methods:
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2.2.1.Toxicity studies

The procedure for the determination of LDy and
LDsy of tested CPF compound was carried out
according to Reed and Muench, (1938).

A total of 60 adult male Swiss Albino rats were
used to determine the LD;o and LDs, of CPF. The
rats were divided equally into 6 groups representing
doses from 0.25 to 8mg of CPF/ kg b.wt./day for
6weeks with an increasing factor of 2. All animals
were administrated by oral gavage with CPF at
different doses. Mortality was recorded after 24
hours, and the LDs, was calculated as follows:

Log LDse= log LD next below 50% + (log increasing
factor x proportionate distance).
Proportionatedistance=

50%- % morality next below 30%

e

% mortality above 50% - % meortality balows 50%

2.2.1.Biochemical analysis
At the end of the experiment, animals were

anaesthetized and sacrificed by cervical dislocation
after 24 hours fasting period from the final
administration. Blood samples were collected in
heparinized tubes and centrifuged at 5000 rpm for 10
min to separate plasma samples. Plasma was
separated by aspiration, transferred into micro-
centrifuge/eppendorf tubes and stored at -80°C for
evaluating of oxidative stress, lipid levels, and
glucose. The brain was removed and cleared off
blood and transferred immediately to ice cold
container containing a sterile 0.9% NaCl and stored
at -80°C for the cholinesterase estimation and comet
assay. Bone marrow samples were collected on slides
by flushing at least one femur per animal with fetal
calf serum for micronucleus assay:

a-Blood analysis

a.1.Estimation of lipid peroxidation:
The quantitative measurement of lipid peroxidation
in plasma was performed according to method of
(Ohkawa et al., 1979). The malondialdyhyde (MDA)
content, a measure of lipid peroxidation, was assayed
in the form of thiobarbituric acid reacting substances
(TBARS).

a.2.Estimation of antioxidant enzymes:
The activity of reduced glutathione (GSH) was
assayed in the plasma according to the method of
(Beutler et al., 1963). Total (Cu—Zn and Mn)
superoxide dismutase (SOD; EC 1.15.1.1) was
assayed according to the previous described method
(Nishikimi et al., 1972). Catalase enzyme (CAT; EC
1.11.1.6) was measured according to the method of
(Aebi, 1984). Finally, Glutathione S-transferase
(GST; EC 2.5.1.18) was measured according to the
method of (Habig et al., 1974).
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a.3.Estimation of total cholesterol, triglycerides,
and glucose:

Total cholesterol (TC) levels were assayed in
the plasma according to the method of (Richmond,
1973). Triglycerides (TG) levels were determined by
enzymatic colorimetric methods according to the
previous described method (Fassati & Prencipe,
1982). Finally, plasma glucose levels were
determined by an enzymatic method based on the
oxidase/peroxidase system according to the method
of (Trinder, 1969).
b-Brain tissue analysis

b.1.Estimation of acetyl cholinesterase (AchE):
On the day of biochemical estimation, the entire
brain was minced and homogenized with (10%w/v)
cold phosphate-buffered saline (pH 7.4) by using a
glass homogenizer. The homogenates were
centrifuged at 5000 rpm for 5 min at 4° C to separate
the nuclear debris. AchE (AChE; EC 3.1.1.7) was
assayed by the method of (Henry, 1974).

b.2.Cytogenetic studies:
b.2.1.Bone marrow micronucleus (MN) assay:

To study micronucleus assay, rats were sacrificed
24 h after treatment. Immediately after the animals
were sacrificed, both femurs of the rat were removed
and freed from the extra muscles. The epiphyses were
cut and the bone marrow was flushed out by gentle
flushing and aspiration with fetal calf serum (Valette
et al., 2002). The cell suspension was centrifuged at
1200 rpm for 10 min and the supernatant was
discarded. A small drop of the re-suspended cell
pellet was spread on clean glass slides and left till air-
dried. The bone marrow smears were made in five
replicates and fixed in absolute methanol for 10
minutes and stained with Giemsa at pH 6.8 (D’Souza
et al, 2002).The number of micro-nucleated
polychromatic erythrocytes (MNPCEs) and the
percentage of micro-nucleated cells were scored from
the smeared bone marrow slides. The micronucleus
frequencies (expressed as percent micro-nucleated
cells) were determined by analyzing the number of
MNPCEs from at least 3000 polychromatic
erythrocytes (PCEs) per animal.
b.2.2.Determination of DNA damage (Comet
assay):

The comet assay was performed according to
reagent Kit for Single Cell Gel Electrophoresis Assay
(Angelis et al., 1999). A small piece of brain tissue
was placed into 1-2 ml of ice cold 1X PBS and20
mM EDTA. Cell suspension was combined with low
melting-point agarose (at 37°C) at a ratio of 1:10
(v/v) and immediately 50 pl was pipetted onto Comet
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Slide. Slides were placed flat at 4°C in the dark for
10 minutes. Slides were immersed in prechilledLysis
Solution (2.5 M NaCl, 100 mM EDTA, 10 mMTris,
and 1% Triton X-100, pH 10) for 1 h at 4°C in the
dark. After lysis, the slides were transferred to a
horizontal electrophoresis tank containing freshly
prepared pre-cooled (4°C) alkaline electrophoresis
buffer pH>13 (200 mMNaOH, 1 mM EDTA) and
leaved for 20 min at 4°C in the dark for DNA
unwinding. After DNA unwinding process,
electrophoresis was carried out in the same buffer for
30min at 0.7V/Cm (20-30 cm between electrodes) at
4° C. Excess electrophoresis solution was gently
drained and slides were immersed twice in dH,O for
5 minutes each, then in 70% ethanol for 5 minutes.
Samples were dried at < 45°C for 10-15 minutes. 100
ul of diluted SYBR Green I was placed onto each
circle of dried agarose and placed in refrigerator for
Sminutes. After staining, the slides were dipped in
chilled distilled water to remove excess stain and
subsequently the covers lips were placed over the
slides.The slides were examined under a fluorescent
microscope. The length of DNA migration, image
length, and DNA damage parameters were
calculated.

3.Results

3.1. Single dose acute oral toxicity study of CPF
Table (1):Acute lethal dose (LD;¢) and median
lethal dose (LDsy) of CPF in rats

Dose Number Survivals | Deaths | Mortality

(mg/kg b. wt.) [ of animals (©) D) %
0.25 10 10 - -

0.5 10 8 2 20%

1 10 6 4 40%

2 10 5 5 50%

3 10 3 7 70%

8 10 - 10 100%

Following administration of a single oral gavage
dose of CPF, the rats were monitored daily for
mortality. The results presented in Table (1) revealed
that, the acute lethal dose (LD;o9) was 8mg/kg body
weight, while the median lethal dose (LDsp) was
2mg/kg body weight for CPF after oral
administration in Swiss Albino rats.
3.2.Clinical signs:

No signs of toxicity were observed in the control,
HDN, Sinemet groups. Toxic signs recorded in the
CPF group include tremor, weakness, bradykinesia
and death in animals Table (2). Animals in the
CPF+HDN and CPF+Sinemet groups manifested
mild tremor, improvement in the motor coordination
and less number in death.
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Table (2): Effect of different treatment on the clinical signs in male rats through 6weeks.
Treatment Weekl Week2 | Week3 | Weekd4 Week5 Weeké6 Total of | Total number
death of rats
Control Clinical signs - - - - - - 0 10
Number of death | - - - - - -
CPF Clinical signs Slow motion Slow motion & Tremor Slow motion & | 6 10
excessive tremor
Number of death | 1 - 1 1 1 2
HDN Clinical signs - - - - - - 0 10
Number of death | - - - - - -
Sinemet Clinical signs - - - - - - 0 10
Number of death | - - - - - -
CPF+HDN Clinical signs Slow motion & | Mild tremor - - 1 10
excessive tremor
Number of death | 1 - | - | - - -
CPF+Sinemet | Clinical signs Slow motion & | Mild tremor 2 10
excessive tremor
Number of death | - - | 1 | 1 | - -
CPF+HDN+ Clinical signs Slow motion & | Mild tremor - 1 10
Sinemet excessive tremor
Number of death | - 1 | - | - | - -

3.3. Biochemical parameters

Concerning with the drugs used in this study, HDN
treated group did not show statistically significant
changes in MDA, GSH, TC, TG and glucose levels
and SOD, CAT, GST and AchE activities compared
to control group. Also, sinemet group showed no
significant changes in SOD, CAT activities and TC
levels compared to control group, however, GSH,
MDA, GST, TG, glucose and AchE showed less
significant changes (P<0.05) (Figures 1-9).
3.3.1. Malondialdehyde (MDA) levels:

The data summarized in Figure (1) indicated
that, MDA levels were significantly increased
(»<0.05) in rats received CPF alone or in
combination with HDN and/or sinemet (CPF+HDN,
CPF+Sinemet and CPF+HDN+Sinemet groups)
when compared to control group. However, the same
parameter of the latter three groups was significantly
decreased (p<0.05) when compared to CPF treated
group. Also, the positive effect of HDN was detected
in CPF+HDN and CPF+HDN+Sinemet groups by
decreasing in MDA level while, the sinemet did not
show the same effect in CPF+Sinemet group
comparing to control.

3.3.2.. Superoxide dismutase (SOD) activity:
Figure (2) showed a significant increase (p<0.05)
in SOD activity in groups treated with CPF,
CPF+HDN, CPF+Sinemet and CPF+HDN+Sinemet.
Also, the figure clarified the alleviation effect of
HDN which exceeded the positive effect of sinemet.
On the other hand, SOD activity was significantly
sharp decreased in CPF+HDN, CPF+Sinemet and
CPF+HDN+Sinemet treated groups compared with
CPF-treated group. In addition, Figure (2)
demonstrated the positive effect of HDN in
CPF+HDN and CPF+HDN+Sinemet groups as
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detected by the significant decreasing (p<0.05)
activity of SOD.
Malondialdehyde level
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Figure (1): Levels of MDA in the plasma of male albino
rats in control and experimental groups. Data are
represented as means + SD; n=10 for each group
Significance at p< 0.05. * Significant difference from
control and other groups.” Significant difference from
sinemet group and other groups. © Significant difference
from chlorpyrifos group and other groups. CPF:
chlorpyrifos; HDN: hesperidin.

3.3.3. Catalase (CAT) activity:

The present study revealed that, CAT activity was
significantly decreased (p<0.05) in rats received CPF
alone or combined with sinemet and/or HDN when
compared with the control group, while the same
parameter was significantly increase (p<0.05) in the
mixed groups (CPF+HDN, CPF+Sinemet and
CPF+HDN+Sinemet) compared to CPF group as
shown in Figure (3).

3.3.4. Glutathione-S-transferase (GST) activity:
Figure (4) demonstrated the positive effect of
HDN in all groups containing it either alone or mixed
with CPF and/or sinemet as detected by the
significant increase (p<0.05) of GST activity
compared to CPF-treated group. On the other hand, a
significant decrease (p<0.05) was detected in the
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activity of the same enzyme in CPF and Sinemet
groups compared to the control group.

Superoxide dismutase activity
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Figure (2): SOD activityin the plasma of male albino ratsin
control and experimental groups. Data are represented as
means + SD; n=10 for each group;

Significance at p< 0.05. *Significant difference from control
and other groups."Significant difference from sinemet
group and other groups. ‘Significant difference
fromchlorpyrifos group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.

Catalase activity

c
] c 2

abc
j I a I

RN X~ x
o N 3‘0 o oz‘bz QS(&
S o &€

CAT(U/ml)
OFRNWBUNOIN0

Figure (3): CAT activity in the plasma of male albino rats
in control and experimental groups. Data are represented as
means + SD; n=10 for each group;

Significance at p< 0.05. *Significant difference from control
and other groups."Significant difference from sinemet
group and other groups. ‘Significant difference
fromchlorpyrifos group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.
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Figure (4): GST activity in the plasma of male albino rats
in control and experimental groups. Data are represented as
means + SD; n=10 for each group;

Significance at p< 0.05. *Significant difference from control
and other groups."Significant difference from sinemet
group and other groups. ‘Significant difference from
chlorpyrifos group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.

935

3.3.5. Reduced glutathione (GSH) levels:

Figure (5) indicated that, CPF treatment led to a
significant decrease (p<0.05) in GSH levels, while
HDN showed significant recovery of this parameter
(»<0.05) by enhancing its concentration in plasma.
Treatment with HDN alone or mixed with CPF
and/or  Sinemet significantly alleviated the
undesirable decreased levels of GSH comparing with
CPF treated animals. It was also obvious that, the
effect of HDN surpassed the traditional effect of
sinemet.

Reduced Glutathione

30 hc

GSH {mg%)

Figure (5): Levels of GSH in the plasma of male albino rats
in control and experimental groups. Data are represented as
means + SD; n=10 for each group;

Significance at p< 0.05.

Significant  difference  from control and  other
groups.”Significant difference from sinemet group and
other groups. “Significant difference from chlorpyrifos
group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.

3.3.6. Total cholesterol (TC) levels:

The data summarized in Figure (6) indicated that,
TC levels were significantly increased (p<0.05) in
rats received CPF alone or in combination with HDN
and/or sinemet (CPF+HDN, CPF+Sinemet and
CPF+HDN+Sinemet groups) when compared to
control group. However, the same parameter of the
latter three groups was significantly decreased
(»<0.05) when compared to CPF treated group. Also,
the positive effect of HDN was detected in
CPF+HDN and CPF+HDN+Sinemet groups by
decreasing in TC levels while, the sinemet showed
the same effect in CPF+Sinemet group with less
degree comparing to control.

3.3.7. Triglycerides (TG) levels:

Figure (7) demonstrated the positive effect of HDN
in all groups containing it either alone or mixed with
CPF and/or sinemet as detected by the significant
decrease (p<0.05) of plasma TG levels compared to
CPF-treated group. On the other hand, a significant
increase (p<0.05) was detected in the TG level in
CPF and Sinemet groups compared to the control

group
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Figure (6): Levels of TC in the plasma of male albino rats
in control and experimental groups. Data are represented as
means + SD; n=10 for each group;

Significance at p<0.05.

Significant  difference  from control and  other
groups.”Significant difference from sinemet group and
other groups. “Significant difference from chlorpyrifos
group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.
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Figure (7): Levels of TG in the plasma of male albino rats
in control and experimental groups. Data are represented as
means + SD; n=10 for each group;

Significance at p< 0.05. *Significant difference from control
and other groups. ‘Significant difference from sinemet
group and other groups. ‘Significant difference from
chlorpyrifos group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.

3.3.8. Glucose levels:

The present study revealed that, glucose level
was significantly increased (p<0.05) in rats received
CPF alone or combined with sinemet and/or HDN
when compared with the control group, while the
same parameter was significantly decrease (p<0.05)
in the mixed groups (CPF+HDN, CPF+ Sinemet and
CPF+HDN+Sinemet) compared to CPF group as
shown in Figure (8).
3.4.Brain tissue
3.4.1.Estimation of acetyl cholinesterase (AchE):

The activity of AchEin brain tissues was highly
significantly decreased in all CPF groups compared
to the control group, while a significant increase (P <
0.05) was detected in all sinemt groups compared
with CPF-treated group Figure (9).Simultaneous
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treatment with HDN (HDN, CPF+HDN and
CPF+HDN+sinemt groups) significantly abolished
the inductive effect of CPF on AchE activity, this
process expressed asenhancing the level of the
enzyme in brain tissue (p<0.05).
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Figure (8): Levels of glucose in the plasma of male albino
rats in control and experimental groups. Data are
represented as means + SD; n=10 for each group;
Significance at p< 0.05. *Significant difference from control
and other groups."Significant difference from sinemet
group and other groups. ‘Significant difference from
chlorpyrifos group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.

Acetylcholinesterase activity
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Figure (9): AchE activity in the brain tissue of male albino
rats in control and experimental groups.Data are
represented as means + SD; n=10 for each group;
Significance at p< 0.05. *Significant difference from control
and other groups."Significant difference from sinemet
group and other groups. ‘Significant difference from
chlorpyrifos group and other groups.

CPF: chlorpyrifos; HDN: hesperidin.

3.4.2.Cytogenetic studies:
3.4.2.-Bone marrow micronucleus (MN) assay:

At the end of the treatment, there were no
statistically significant changes in number of
MNPCEs in HDN treated group compared with the
control group. While, the comparison between the
sinemet treated group and control group showed less
significant changes in these parameters. On the other
hand, CPF-treated group showed a sharp significant
increase in the number of MNPCEs, indicating the
occurrence of chromosome damages, compared with
the control group Table (3).
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Table(3): Results of bone marrow micronucleus
assay in control and experimental groups

e Number of MNPCE:s per 3000
PCEs

Control (11£2.5)

CPF (115+20)®

HDN (1022)°

Sinemet (14£2.6)°

CPF+HDN (23+3.4)™

CPF+Sinemet (46+8.4)™

CPF+HDN+Sinemet | (30+4.3)™

Data are represented as means = SD; n=10 for each group;

Significance at p<0.05.

“Significant difference from control and other groups.
Significant difference from sinemet group and other
groups.  Significant difference from chlorpyrifos group and
other groups.

CPF:  chlorpyrifos; HDN:  hesperidin;
micronucleated polychromatic erythrocytes

MNPCEs:

3.4.3.Determination of DNA damage (Comet assay):

Compared to the control group, there was a
significant increase in the frequency (percentage) of
MNPCEs in CPF-treated groups indicating the
occurrence of chromosome damages, while
comparing to CPF treated group, there was a
significant decreased in the number of MNPCEs in
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all HDN and sinemet groups even those treated with
CPF but the decrease in the CPF+HDN group was
significantly sharp supporting that HDN was more
effecting in treatment than sinemet.

In cytogenetics study, the DNA damage was
assigned in the different groups by the comet assay.
Following single-cell electrophoresis, the lengths of
the comets (DNA tails) relied on the treatment, where
longer tails indicating more DNA damage. Untreated
control group and HDN group showed undamaged
cell, most of the DNA is located in the head of the
comet and no tails are evident,(Fig (10A) and (10B),
respectively), which means no DNA damage is
observed, while Fig (10C) illustrated the presence of
less DNA in the tail (small tail length) in Sinemet.

On the other hand, Fig (10D) showed apoptotic
cell, the nucleotide core is not distinguishable and
comet tail was sharply longer after treatment of rats
with CPF. For mixed groups, Fig (10E) showed a less
significant damage of DNA in CPF+HDN treated
groups, indicating the positive recovery impact of
HDN to counteract the damage effect of CPF. Comet
tails were substantially longer in CPF+Sinemet and
CPF+HDN+Sinemet treated groups as shown in Fig
(10F) and (10G), respectively. These results reflect
the less effect of sinemet in ameliorating of the DNA

damage.

Figure (10): Microscopical monitoring of the tail
length (in um) of rat brain. (A): control negative
group, (B): HDN group, (C): Sinemet group, (D): CPF
group, (E): CPF+HDN group, (F): CPF+Sinemet group
and (G): CPF+HDN+Sinemet group
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4. Disscusion

The widespread use of pesticides and herbicides in
the environment is of increasing concern because of
their effects on the human health, wildlife, and
ecosystems. Organophosphate (OP) pesticides are
among the leading chemicals widely used for
agricultural pest control throughout the world (Mehta
etal., 2009).

Numerous experimental, epidemiological and
clinical data showed the connection between both acute
and chronic exposure to OP pesticides and damage to
the nervous system (Lasram et al., 2009;SekarBabu et
al., 2010). The neuro-toxic action of these compounds
has been mainly explained by their ability to inhibit the
activities of Ach E which is responsible for hydrolysis
of acetylcholine playing a principal role in the
transmission of neural impulses in the central and
peripheral nervous system (Lotti, 2001).

An important causative role in the development of
diseases of the nervous system has been played by the
oxidative /antioxidative imbalance and disorders in
lipid metabolism in the nervous tissue, as well as, a
decrease in the number of the nervous cells (Oliveira
and Di Paolo, 2010; Ziv and Melamed, 2010).

OP compounds have been reported to cause oxidative
stress with consequent lipid per-oxidation and to
induce apoptosis and necrosis in the brain under acute
and chronic exposure (Uner et al., 2006; El-
Demerdash, 2011). Moreover, it has been reported that
OP pesticides can cross the blood—brain barrier (BBB)
and cause a loss of neurons in Particular regions of the
brain that results in subsequent cognitive decline,
impaired memory and attention, and motor function
(Parran et al, 2005). These neuro-behavioral
disturbances may eventually lead to Alzhimer’s
disease, PD and other neuro-degenerative diseases
(Kamel et al., 2007; Li et al, 2011).Epidemiologic
studies reported that occupational exposures to OP
insecticides are highly associated with increased risk of
PD (Landrigan et al., 2005;Hancock et al., 2008).

One such OP which has spurred renewed interest is
chlorpyrifos (CPF). CPF is an organophosphate
insecticide known to produce oxidative stress in
different human and animal tissues (Zama et al.,
2007;Uzun et al., 2010). In previous studies, it is
reported that CPF causes oxidative damage and
histopathological changes in various tissues such as
brain (Giordano et al., 2007). Due to the fact that the
OPs; particularly CPF, causes oxidative damage in the
central nervous system, CPF was used in this current
study to be injected in male rats which were used as
CPF model of Parkinson's disease. Previous studies
showed that exposure of male rats to OP pesticides
induced oxidative stress, hyperglycemia,
Hypercholesterolemia, hyper-triglyceridemia DNA
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damage and neurotoxicity in various rat tissues (Aly et
al., 2010; Acker & Nogueira, 2012).

Reactive oxygen species (ROS) and its metabolites
is the subject of intense research because of their active
role in cellular physiology and pathogenesis of number
of diseases. In healthy organisms, ROS production is
counter balanced by antioxidant defense system to
maintain an appropriate redox balance (Kruidenier and
Verspaget, 2002). Organisms possess defense systems
to escape the consequences of cell damage caused by
ROS including enzymes such as catalase and
superoxide dismutase and low molecular compounds,
e.g., glutathione. Oxidative stress results when the
balance between antioxidant systems and ROS is lost
(Rao and Chhunchha, 2010).

Lipid per-oxidation is the process of oxidative
degradation of polyunsaturated fatty acids and its
occurrence in biological membranes causes impaired
membrane fluidity and inactivation of a several
membrane bound enzymes (Goel et al., 2005). MDA is
one of the major oxidation products of peroxidized
polyunsaturated fatty acids, and thus increased MDA
content is an important indicator of lipid per-oxidation
(Demir et al., 2011). In this study, MDA levels were
increased in the CPF treated groups. So, in agreement
with Gultekin et al., (2000), it might be due to potent
lipid per-oxidation effects of CPF.

SOD and CAT are the most important defense
mechanisms against toxic effects of ROS. SOD
catalyzes the conversion of superoxide radicals to
hydrogen peroxide and molecular oxygen, also termed
as a primary defence, as it prevents further generation
of free radicals. CAT converts hydrogen peroxide into
water and molecular oxygen, and hence catalyzes its
removal (Schneider and de Oliveira, 2004). 1t has
been reported that the increased activity of SOD is
known to serve as protective responses to eliminate
reactive free radicals (Celik and Suzek, 2009). Other
studies reported that increased SOD activity may
induce cell death through the accumulation of
hydrogen peroxide (Saggu et al., 1989). The present
study demonstrated that CPF intoxication induces an
elevation in SOD activity as well as a reduction in CAT
activity. Similarly, in the previous studies, it has been
reported that SOD activity increased in rat tissues by
OP pesticides exposure (Sarabia et al, 2009).
(Tuzmen et al., 2007; Shittu et al., 2012) showed that
chronic administration of CPF causes the decrease in
pituitary gland and testicular CAT activities. The
decline in CAT activity, observed in this study, could
be due to the excess production of superoxide radicals
(Eraslan et al, 2007) since superoxide radicals
converts feroxy state of CAT to ferryl state, which is an
inactive form of the CAT (Freeman and Crapo, 1982).
The increase in SOD activity and decrease in CAT
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activity could have been related to increased oxidative
stress caused by CPF exposure.

GSH has been reported to act as free radical
scavenger and also to replenish intracellular stores of
endogenous antioxidants, or as thiol-reducing agents
(Valko et al., 2007). During the metabolic action of
GSH, its sulthydryl group becomes oxidized resulting
with the formation of the corresponding disulfide
compound, GSSG (oxidized form) (Meister and
Anderson, 1983). In the current study, a significant
depletion of GSH was noted in the CPF treated group.
The decrease in GSH level could be due to the presence
of free radicals produced by CPF. These effects have
been previously observed in vitro and in vivo studies
(Maran et al., 2009). Verma et al., (2007) proved that
rats exposed to CPF exhibited reductions in GSH levels
and increases in lipid peroxidation in the brains and
livers. Glutathione-S-transferases (GST) are
detoxifying enzymes that catalyze the conjugation of a
variety of electrophilic substrates to thiol group of
GSH, producing less toxic forms (Mansour and
Mossa, 2009). OP pesticides have been reported to
significantly inhibit GST activity in various rat tissues
(Khan and Kour, 2007). The results of the present
study show a significant decrease in GST activity in
CPF group which is in line with previous reported
studies (Kalender et al., 2012). The decrease in GST
activity can be seen as a result of decreasing levels of
GSH following CPF exposure (Rai and Sharma,
2007). In the present study, the decreased GST
activities and GSH level might reflect cellular
oxidative stress due to CPF exposure.

In the current study, we reported the hyperglycemic
and hyperlipidemic effects of CPF after an
administration in rats. Evidence has been found to
suggest hyperglycemia as a characteristic outcome of
CPF poisoning (Rahimi and Abdollahi, 2007).
Hyperglycemia in experimental animals following
acute exposure to OPs appears to be rapid in onset and
transient in nature (Lasram et al., 2008;Joshi and
Rajini, 2012). Hypercholesterolemic and
hypertriglyceridemic effects indicate the toxicity of
CPF. Accordingly, (Acker & Nogueira, 2012)
demonstrated that a single acute CPF administration in
rats caused hyperglycemic and hyperlipidemic effects
in rats.This increased level of cholesterol is attributed
to the increased activity of 3-hydroxy-3-methyl-
glutaryl CoA reductase (HMG-CoA reductase) and
increased incorporation of labelled acetate into
cholesterol (Brunzell et al., 1983).

Neurotoxicity of OP compounds has been mainly
explained by accumulation of acetylcholine (Ach), due
to the inhibition of AChE activities, that produces
cholinergic effects (Celik and Isik, 2009). AChE
activity is known as biomarker of chronic toxicity in
human (Singh et al., 2011) and experimental animals
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(Dwivedi and Flora, 2011) following pesticide
exposure. The present study reported a significant
decrease in brain AChE activity in the CPF group as
compared to control. This result is in agreement with
the previous studies that reported the inhibition of
AChE activity in animals intoxicated with OP
insecticides (Jintana et al., 2009; Catano et al., 2008).
Darvesh et al., (2003) reported that the decreased
AChE might be referred to the increase in lipid per-
oxidation inducing deformities of cellular membranes,
and disturbing metabolic and nervous activity.
CPF-exposed animals were investigated in the
current study for genotoxic effects using the comet
assay and micronucleus assay. CPF-induced DNA
damage was observed in brain tissues, as evidenced by
a significant increase in the Comet tail length (um) in
the exposed rats, which is consistent with other reports
(Shadnia et al, 2005;Atherton et al., 2009). In this
context, a positive correlation was drawn between ROS
generation and tail length in the exposed animals of
this study. As shown the increase in the comet tail
length due to DNA damage in CPF intoxicated rats
may be due to the increase in the oxidative stress.
Bagchi et al., (1995) examined that in vitro andin vivo
administration of CPFresulted in two fold increases in
DNA single strand breaks which may be due to the
generation of ROS. CPF is known to inhibit Puso
enzyme system and results in free radical production,
which causes DNA damage (Dinsdale and Verschoyle,
2001). The current result was in agreement with Ding
et al., (2012) who reported that the exposure of
children to OP was associated with the increased
generation of 8-hydroxydeoxyguanosine (8-OHdG),
suggesting that exposure to OP may play an important
role in DNA damage in children. In the present study,
the results of CPF proved its toxic effect by causing of
several changes like brain DNA damage, neurotoxicity,
oxidative stress, hyperlipidemia, and hyperglycemia.
In the present study, some clinical signs were observed
in the CPF group. The deficit in the motor coordination
and appearance of tremor were occured in the rats of
CPF group as signs of toxicity. Also, a number of rats
were dead by administration of this insecticide. This
finding is similar to those recorded by Ambali et al.,
(2010). Recently, these results were confirmed by
Ambali and Aliyu, (2012). This may be due to damage
to the portion of the brain responsible for motor
coordination, probably due to oxidative stress as
exemplified by increased  oxidative  stress,
hyperlipidemia, hyperglycemia and DNA damage in
the group. Also, the locomotor deficits recorded in the
CPF group may be partly due to either oxidative
damage to the muscle or impairment of neuronal
transmission as a result of paralysis of the
neuromuscular junction apparently resulting from
prolonged AChE inhibition, leading to accumulation of
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ACh in the cholinergic receptors in the peripheral and
central nervous system. The accumulation of ACh in
the cholinergic receptors leads to muscarinic, nicotinic
and central nervous cholinergic syndromes (Eaton et
al., 2008).

Although L-dopa remains as the gold standard
replacement symptomatic therapy, it could contribute
to bad prognosis of PD. A number of papers have
suggested that L-dopa promotes neurodegeneration and
accelerates progression of PD by way of oxidative
metabolism (Du et al., 2009; Muller et al., 2004). In
the present study, sinemet treated group showed a less
significant increase in DNA damage with slightly
increase in the lipid peroxidation and decrease in the
levels of GSH, GST and AchE, compared to control
group. It also showed a less significant increase in the
levels of glucose and TG with slightly increase in TC
levels. Numerous studies reported exogenous L-dopa
could contribute to neurotoxicity via either oxidative
stress as it has the potential to auto-oxidize to quinone
and semiquinone, generating ROS and depleting
striatal GSH (Hattoria et al., 2009), or by induction of
apoptosis, as evidenced by accelerated activity of
caspase-3 and DNA damage by a mechanism
independent of oxidative stress (Maharaj et al., 2005;
Pedrosa and Soaresda-Silva, 2002). The quinone
products of L-Dopa auto-oxidation could also bind to
and deplete GSH levels, further reducing antioxidant
defenses available to dopamine neurons. But, there
were no changes in the activities of SOD and CAT in
sinemet treated group compared to control group.
Moreover, L-Dopa treatment showed a hyperglycemic
effect in the plasma of fasted wister rats (Furman and
Wilson, 1979). Also, in this study, the treatment of
CPF-intoxicated rats with sinemet showed a less
significant amelioration in the antioxidant activities,
MDA and GSH levels compared to the CPF treated
group.

Dopaminergic neurons oxidize dopamine by
monoamine oxidase, a reaction known to cause
production of superoxide and hydrogen peroxide.
Consequently, dopaminergic neurons are in a perpetual
state of oxidative stress, and this imbalance may lead to
reduced levels of endogenous antioxidants. The brain is
only 2-3% of the total body mass, but it consumes 20%
of body oxygen. Cells in the brain are particularly
susceptible to oxidative damage due to high levels of
polyunsaturated fatty acids in their membranes and
relatively low activity of endogenous antioxidant
enzymes (Miller et al, 2009). Recent studies
demonstrated that adding L-dopa to the mesencephalic
cultures showed a decrease in the number of viable
cells, reduction in neurite length, DNA damage, and
distinct signs of oxidative stress (Mosharov et al,
2009;Sabens et al., 2010). L-dopa toxicity was reduced
in mesencephalic cultures obtained from parkin
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knockout mice that have increased content of
glutathione (Casarejos et al., 2005). A reduction in the
number of DAergic neurons was reported after direct
intranigral infusion of L-dopa in rats (Reksidler et al.,
2009). Brain infusion or ip. injection of the drug
increased the levels of hydroxyl radical (OH) and
nitric oxide (NO) in substantianigra and the striatum
(Itokawa et al., 2006;Golembiowska et al., 2008).
There were signs of lipid peroxidation in the cortex in
monkeys treated with L-dopa (80 mgkg with
carbidopa or entacapone) for 13 weeks (Zeng et al,
2001; Lyras et al., 2002). Isobe et al., (2006) observed
higher levels of 3- nitro-tyrosine (a marker of oxidative
stress caused by ONOO) in the cerebrospinal fluid
(CSF) of patients treated with L-dopa (450 mg, 8
weeks). Another effect of L-dopa therapy is an increase
of homocysteine in the plasma level. Homocysteine
levels correlate with the plasma levels of B-amyloid
and a-synuclein, considered the systemic markers of
neuro-degeneration (Obeid et al., 2009; Zoccolella et
al., 2010).

Numerous neurodegenerative diseases such as PD
are associated with neurodegeneration; describes the
loss of neuronal structure and function. Nowadays,
consumption of dietary flavonoids has been associated
with reduced risk of neurodegenerative diseases in
human (Weinreb et al., 2004; Sutherland et al., 2005)
and considered as a neuroprotective agent against many
neurodegenerative diseases in mice and rats (Zbarsky
et al, 2005, Kumar and Kumar, 2010). The
antioxidant properties of flavonoids depend on both
metal-chelating properties and free radical scavenging
of ROS (Haller and Hizoh, 2004). HDN, a naturally
occurring methoxylated citrus flavonoid presents in
fruits and vegetables and hence lipophilic in nature, has
been reported to exert a wide range of pharmacological
effects including antioxidant, antihypercholesterolemic,
anti-inflammatory, anticarcinogenic and
neuroprotective actions (Tommasini et al., 2005;
Ebrahimi and Schluesener 2012). It is able to
penetrate BBB and used as a potential antioxidant
neuroprotective agent (Youdim et al., 2003;Hwang
and Yen, 2008). Over all above data suggests that
HDN can be added to the growing list of dietary-
derived polyphenolic compounds that exert beneficial
actions in the central nervous system.In this study
HDN was used as a neuroprotective drug alone and
with sinemet in a CPF rat model of Parkinson’s
disease. The direct protective effect of HDN has been
described in the various cell types of the central
nervous system, increasing neuronal progenitors
survival, improving neurobehavioral alterations,
attenuating oxidative damage and restoring antioxidant
and mitochondrial complex enzyme activities (Nones
etal, 2010;Gaur et al., 2011).
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In the present study, administration of HDN to CPF-
treated group showed an improvement in the levels of
endogenous antioxidant enzymes (SOD, CAT and
GST), GSH and AchE. Also, HDN significantly
attenuated the oxidative stress along with lipid
peroxidation (MDA) compared with CPF-treated
group. HDN supplementation lowered the levels of
plasma  total  cholesterol and triglycerides.
Antihypercholesterolamic activities of HDN in CCl4
induced hypercholesterolamic rats have been reported
(Naveen et al., 2005). This observation was in line with
previous studies that supplementation of HDN has been
found to significantly lower the cholesterol level and
triglyceride  levels in  nicotine-treated  rats
(Balakrishnan and Menon, 2007).

Hypocholesterolemic effect of HDN may be
mediated via reduction in the HMG-CoA reductase
activity (Lee et al, 1999). Moreover, HDN was
recorded to ameliorate the hyperglycemic effect of
CPF. This is in line with studies that reported the
antihyperglycemic properties of HDN against diabetic
complications in a rat model of type 2 diabetes mellitus
(T2DM) by potentiating the antioxidant defense system
(Abdel-moneim et al., 2011;Mahmoud et al.,2012).

Regarding to  cytogenetics  studies, HDN
significantly decreased the genetic damage which
visualized by the decrease in comet tail length in brain
tissues and the number of MNPCEs in bone marrow
compared with CPF-treated group. Moreover, HDN has
a positive effect when combined with sinemet in
CPF+HDN+Sinemet group by ameliorating the toxicity
of CPF and the side effects of sinemet drug. On the
other hand, HDN alone does not show any biochemical
alterations or DNA damage which in turn indicating the
protective nature of the product. Improvement of these
results in CPF+HDN-treated rats in comparison to CPF
intoxicated rats demonstrated the effectivness of HDN
in the treatment of oxidative stress, DNA damage and
neurotoxicity. This observation was in line with
previous studies (Wilmsen et al., 2005;Balakrishnan
and Menon, 2007). HDN treatment has been
demonstrated to improve GSH levels in liver and
kidneys and decrease in levels of 8-
hydroxydeoxyguanosine (8-OHdG), a product of DNA
damage, in the urine of diabetic rats (Miyake et al.,
1998). A report by (Chen et al., 2010) showed that
HDN was able to prevent tert-butyl hydroperoxide (t-
BuOOH)-induced cell damage by augmenting cellular
antioxidant defense. HDN has also been reported to act
as a powerful consumer of superoxide, singlet oxygen

and hydroxyl radicals (Pradeep et al, 2008),
contributing  significantly to the intracellular
antioxidant  defense system. Recently studies

demonstrated that HDN has powerful protective effects
against DNA damage induced by gamma irradiation in
mice by effectively scavenging the free radicals that
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produces damage to DNA (Hosseinimehr et al., 2009;
Kalpana et al, 2011). Further, Hosseinimehr and
Nemati (2006) have also reported that HDN possesses
strong anti-clastogenic activity against ty-irradiation
induced bone marrow damage in mice by reducing the
micronuclei frequency. ROS has the ability to
propagate the initial attack on lipid rich membranes of
the brain to cause lipid per-oxidation and hence threat
neuronal survival. The neurons are highly vulnerable to
oxidative insults due to low level of GSH (Dringen,
2000). The present study recorded an increase in the
content of GSH and decrease in the extent of lipid per-
oxidation with the treatment of HDN. These results
were in concordance with earlier reports, where
flavonoids had been used for the treatment of different
type of brain diseases (Jungsook, 2006;El-Sayed et al.,
2008). 1t was also reported that HDN offers protection
by terminating the lipid per-oxidation side chain rather
than scavenging extracellular non-lipid radicals that
initiate lipid per-oxidation (Heffner and Repine,
1989).

Treatment with HDN was shown to have Uimpaired

by CPF. This reaffirms the fact that oxidative stress is
partly involved in the short-term motor coordination
deficit induced by acute CPF exposure. HDN was able
to improve the efficiency of locomotion partly due to
its antioxidant and AChE restoration properties which
ultimately improve neuronal activity. Moreover, HDN
is a good hypo-triglycerolemic and hypo-
cholesterolemic agent (Steinberg and Khoo, 1977) as
recorded in the present study.
Long term  treatment with a  flavonoid
(epigallocatechingallate) increased the life span and
enhanced movement abilities in a transgenic
Drosophila melanogaster model of PD (Ortega-
Arellano et al., 2011). Recently with respect to the
brain, flavonoids, such as those found in berries and
citrus, have been shown to be highly effective in
preventing neurodegeneration in both animals and
humans. Despite the need for these additional studies,
the evidence to date strongly suggests that flavonoids
represent precursor molecules in the quest to develop
of a new generation of drugs capable of counteracting
neuroinflammation and associated neurodegenerative
disease (Spencer et al., 2012).

Conclusion:

In conclusion, Overall data suggested that HDN can
be used as a therapeutical drug in neurodegenerative
diseases by adding it to dietary-derived poly-phenolic
compounds that exert beneficial actions in the central
nervous system. Also, the results of present
investigation suggest that HDN acts an efficient neuro-
protector against the neuro-degeneration induced by
CPF of Swiss albino rats and it could be recommended
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as a disease-modifying therapy when given with
sinemet early in course of Parkinson’s disease.
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1. Introduction planning period, so that future component production
MRP was first introduced in 1970's; thereafter, requirements and materials purchases can be
many researchers, papers, books, industries, calculated using MRP component- explosion logic. As
companies and even different sciences have applied it such, the MPS has to be feasible so that components
(Dolgui et al., 2007). In manufacturing environments can be produced within the capacityavail able in each
with complex product structures and multiple time period. It is clear that there is a role here for a
production stages, material requirements planning planning tool that efficientlytakes capacityand the
(MRP) systems are the most commonly used for MRP explosion into account at the same time, a point
production planning and material supply decision made by Shapiro (1993).
making. In some researches, the advantages and MRP determines the quantityand timing of the
disadvantages of MRPs have been explained. (see acquisition of dependent demand items needed to
Safizadeh et al., 1986; Harhen, 1988 ; Browne et al., satisfy master schedule requirements. One of its main
1996). Material requirement planning (MRP) is objectives is to keep the due date equal to the need
deployed in order to model integrated business date, eliminating material shortages and excess stocks.
systems. MRP is a computer-based information MRP breaks a component into parts and
system designed to handle ordering and scheduling of subassemblies, and plans for those parts to come into
inventories (e.g. raw materials, component parts, and stock when needed. MRP relates each component or
subassemblies). It has been designed primarily for subassemblyto every other part and to the component
complex  production  planning  environments. as a whole. With computer technologyadvances,
Significant benefits such as improved customer maintenance and repairs have become integrated
service, better production scheduling, and reduced within the system. MRP is sold for manufacturing
manufacturing costs are some of the key benefits. applications, but it could potentiallybe useful in
MRP has evolved from a simplistic representation in aircraft parts inventory.  Material Requirements
the 1980s to today’s powerful and comprehensive Planning (MRP) has fallen into disfavor during the
versions, i.e. manufacturing resource planning last ten years, as demonstrated by the extensive
(MRPII) and enterprise resource planning (ERP). literature and conference material coming out of
In MRP systems, the master production schedule organizations like the American Production and
(MPS) represents a plan for the production of all end- Inventory Control Society (APICS) which discuss its
items over a given planning horizon. It specifies how shortcomings (Berger, 1987). MRP has received
much of each end-item will be produced in each intense challenges of its e€ectiveness from Japan. In
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batch  manufacturing environment, material
requirements  planning (MRP), manufacturing
resource planning (MRPII) or enterprise resource
planning (ERP) has been recommended as the ideal
system. Since the MRP release logic is deployed in
MRPII and ERP systems, when they are used for
production planning and scheduling, the scheduled
outputs are identical. This research focuses on their
roles in production planning and scheduling, therefore
the use of these systems in batch manufacturing
enterprises is  referred as ~ MRP-controlled
manufacturing environment. The Materials
Requirements Planning (MRP) approach, applied in
production planning and management has some
weaknesses. Despite several shortcomings, the MRP
concept is still widely used in practice for materials
planning and control. One of the major drawbacks is
that MRP does not explicitly take into consideration
any uncertainty inherent in the planning data (see
Vollmann et al., 2005).

Decision makers usually are more confident
making linguistic judgments than crisp value
judgments. This phenomenon results from inability to
explicitly state their preferences owing to the fuzzy
nature of the comparison process. Many studies have
continually introduced the fuzzy concept to improve
MCDM and solve linguistic and cognitive fuzziness
problems. For example, fuzzy theory and AHP are
combined to become the Fuzzy AHP (FAHP) method
(Cheng, 1997; Cheng et al., 1999), which is a fuzzy
extension of AHP, and was developed to solve
hierarchical fuzzy problems. FAHPs are systematic
approaches to the alternative seclection and
justification problem that use the concepts of fuzzy set
theory and hierarchical structure analysis. FAHP can
be applied to measure fuzzy linguistic cognition, and
suffers form the disadvantage of unstable (i.e., non-

unique) results being obtained by different
defuzzification methods, and the ordering of
alternatives ~ will  arise  ranking  reversion

(Gharakhani,2012).

The remainder of this paper is organized as
follows: Section 2 discusses the Effective Factors in
MRP implementation. Section 3 discusses the fuzzy
AHP method. Section 4 outlines an empirical study to
show the process of AHP method to priorities the
Effective Factors in MRP implementation. Section 5
carries our conclusions and suggestions.

2. Effective Factors in MRP implementation

Material requirement planning (MRP) is a plan
for the production and purchase of the components
used in making items in the master production
schedule. It shows the quantities needed and when
manufacturing intends to make or use them (Arnold,
1998). The application of this popular tool in
materials management has greatly reduced inventory
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levels and improved productivity.  Based on the
previous literatures, we focus on eight Effective
Factors in MRP implementation. The factors used in
relevant literatures are as follows:

Top management support, Formal project
planning, Data Accuracy, Organizational
arrangement, Education, Control policies and
procedures, software / hardware Characteristics and
employees’ individual Characteristics (Alberto
petroni, 2002).

3. The fuzzy AHP method

3.1. Analytic hierarchy process (AHP)

The AHP methodology, which was developed by
Saaty (1980), is a powerful tool in solving complex
decision problems.AHP integrates experts’ opinions
and evaluation scores, and devises the complex
decision-making system into a simple elementary
hierarchy system. The evaluation method in terms of
ratio scale is then employed to perform relative
importance pair-wise comparison among every
criterion. This method decomposes complicated
problems from higher hierarchies to lower ones. In the
AHP approach, the decision problem is structured
hierarchically at different levels with each level
consisting of a finite number of decision elements.
The upper level of the hierarchy represents the overall
goal, while the lower level consists of all possible
alternatives. One or more intermediate levels embody
the decision criteria and sub-criteria (Partovi,
1994).Through AHP, the importance of several
attributes is obtained from a process of paired
comparison, in which the relevance of the attributes or
categories of drivers of intangible assets are matched
two-on-two in a hierarchic structure.

3.2. Determining the evaluation dimensions weights

This research employs fuzzy AHP to fuzzify
hierarchical analysis by allowing fuzzy numbers for
the pairwise comparisons and find the fuzzy
preference weights. In this section, we briefly review
concepts for fuzzy hierarchical evaluation. Then, the
following sections will introduce the computational
process about fuzzy AHP in detail.

3.2.1. Establishing fuzzy number

To deal with vagueness of human thought, Zadeh
(1965) first introduced the fuzzy set theory, which
was oriented to the rationality of uncertainty due to
imprecision or vagueness. A major contribution of
fuzzy set theory is its capability of representing vague
data. The theory also allows mathematical operators
and programming to apply to the fuzzy domain. A
fuzzy set is a class of objects with a continuum of
grades of membership.

The mathematics concept borrowed from Hsieh,
Lu, and Tzeng (2004) and Liou et al. (2007).
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A fuzzy number A on R to be a TFN if its
membership function is p;(x): R [0, 1] is equal to

((x—-D
{(m—l) [<x<m

HA(X) =3 (u—x)
Im mSySu
0 otherwise

following Eq{4):

1)

From Eq. (1), 1 and u mean the lower and upper bounds of the fuzzy number A, and m is the modal value for A

(as Fig. 1). The TFN can be denoted by A= (1, m, u).
3.2.2. Determining the linguistic variables

Generally, the decision-making problem is made
under uncertainties, vagueness, fuzziness, risk, time
pressure and some information is incomplete or
missing. For example, it is difficult for decision
makers to give an exact value to express their opinion
on a company’s capability. They prefer to describe
their feeling in the fuzzy term. The triangular fuzzy
number is the simplest fuzzy number and is used most
frequently for expressing linguistic terms in research
(Chen, 2000; Deng, 2006).

An appropriate linguistic variable set can help
decision makers to give right judgments on decisions.

Here, we use this kind of expression to
evaluation dimension by nine basic linguistic terms, as
“Perfect,” ‘“Absolute,” ““Very good,” ‘‘Fairly good,”
““Good,”  ‘‘Preferable,” ‘‘Not Bad,” ‘“Weak
advantage” and ‘‘Equal” with respect to a fuzzy nine
level scale. In this paper, the computational technique
is based on the following fuzzy numbers defined by
Gumus (2009) in Table 1. Here, each membership
function (scale of fuzzy number) is defined by three
parameters of the symmetric triangular fuzzy number,

the left point, middle point, and right point of the
range over which the function is defined. (Note 1).
3.2.3. Fuzzy AHP

Fuzzy theory has been widely used for assisting
in decision making where fuzziness exists in defining
variables (Seo et al., 2004).

AHP involves the principles of decomposition,
pairwise comparisons, and priority vector generation
and synthesis. Though the purpose of AHP is to
capture the expert’s knowledge, the conventional
AHP still cannot reflect the human thinking style.
Therefore, fuzzy AHP, a fuzzy extension of AHP, was
developed to solve the hierarchical fuzzy problems. In
the fuzzy AHP procedure; the pairwise comparisons
in the judgment matrix are fuzzy numbers that are
modified by the designer’s emphasis.

Then, we will briefly introduce that how to carry
out the fuzzy AHP in the following sections.

Stepl: Construct pairwise comparison matrices
among all the elements/criteria in the dimensions of
the hierarchy system. Assign linguistic terms to the
pairwise comparisons by asking which is the more
important of each two dimensions, as following
matrix A.

1 2P a1 [ 1 1
J= dgl 1 ’ &.211 :|1/:d12 1 &.2
Ca @ 1) Wy 1y o1
Where
;= {?‘1,~8’1,~7‘1, 61,751, 741,731,721,71,78%,71723456789 1,1 #j

I =j

Step 2: To use geometric mean technique to define the fuzzy geometric mean and fuzzy weights of each criterion by

Hsieh et al. (2004)
f; = (&11®® ﬁl]®® a*in)l/n
'Wi = f’l®[f‘~1®®: 1@@: n]_1

Where @;; is fuzzy comparison value of dimension i to criterion j, thus, 7; is a geometric mean of fuzzy comparison
value of criterion i to each criterion, W; is the fuzzy weight of the ith criterion, can be indicated by a TFN,W; =
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(1w, mw, uw). The Iw;, mw; and uw; stand for the lower, middle, and upper values of the fuzzy weight of the ith

dimension.
4. Data analysis

Data analysis is divided into three sub-sections: (1)
Fuzzy AHP questionnaire design, (2) The calculation
process of fuzzy AHP method, (3) analyzing the
evaluation criteria of significance.
4.1. Fuzzy AHP questionnaire design

This research designed questionnaire for fuzzy
AHP. This questionnaire composed of two parts; the
first part outlines each criteria definition for easy
understanding and response. The second part is a
pairwise comparison to evaluate the importance of
each criterion using Scale of fuzzy number that
displayed in table 1.
4.2. The calculation process of fuzzy AHP method

This study uses an expert interview method. The
objects were professional experts of the Iran khodro
Company in Iran (15 experts). The evaluation factors
symbols in this study are as follows: Top management
support (A), Formal project planning (B), Data
Accuracy (C), Organizational arrangement (D),
Education (E), Control policies and procedures (F),

~ ~ ~ ~12 ~
8= (ailj®ai2]®...® d;;) , foil;, as the exampl e:

software / hardware Characteristics (G) and
employees’ individual Characteristics (H).

Data collected from the experts was analyzed
with the fuzzy AHP method. The steps were
conducted as the following.

We adopt fuzzy AHP method to evaluate the
weights of different dimensions for the Effective
Factors in MRP implementation. Following the
construction of fuzzy AHP model, it is extremely
important that experts fill the judgment matrix. The
following section demonstrates the computational
procedure of the weights of factors.

(1) According to the committee with fifteen
representatives about the relative important of factor,
then the pairwise comparison matrices of factors will
be obtained. We apply the fuzzy numbers defined in
Table 1. We transfer the linguistic scales to the
corresponding fuzzy numbers.

(2) Computing the elements of synthetic pairwise
comparison matrix by using the geometric mean
method suggested by Buckley (1985) that is:

ay, = (1/6,1/7,1/8)® (1/3,1/4,1/5) @-Q (1/2,1/3,1/4)/15 =(1/6 x1/3 x--x1/2) Y15 | (1/7 x1/4 X+

1/3)4/15 , (1/8 X1/5 X--x1/4)1/15
= (0.680,0.591,0.534)

It can be obtained the other matrix elements by the same computational procedure, therefore, the synthetic pairwise
comparison matrices of the nine representatives will be constructed as follows:

A B C D
A 1 (0.680,0.591,  (1.258,1.350,  (3.543,4.699,
0.534) 1.419) 5.773)

B (1.469,1.692, 1 (1.239,1.140,  (2.971,3.856,
1.873) 1.079) 4.712)

C  (0.803,0.748,  (0.807,0911, 1 (5.487,6.242,
0.714) 0.937) 7.121)

D (0.282,0211, (0.336,0261, (0.182,0.158, 1
0.167) 0.214) 0.141)

E  (0.368,0.287,  (1.402,1.798,  (3.717,4.608,  (0.292,0.228,
0.226) 2.444) 6.578) 0.192)

F  (0.245,0.182,  (0.850,0.475,  (0.525,0.349,  (1.187,1.443,
0.161) 0.335) 0.276) 2.101)

G (0.329,0.243,  (0.997,0.949,  (1.383,1.855,  (0.871,1.159,
0.210) 0.821) 2.624) 1.631)

H (1.621,2.158, (0.184,0.156,  (0.520,0.359,  (0.305,0.239,
3.452) 0.139) 0.281) 0.194)

E F G H
(2.632,3.369,  (4.047,5316,  (3.007,3.896,  (0.625,0.462,
4.181) 6.193) 4.714) 0.289)
(0.714,0.556,  (1.176,2.103,  (1.003,1.053,  (5.413,6.389,
0.409) 2.984) 1.218) 7.143)
0.269,0.217,  (1.905,2.863,  (0.723,0.539,  (1.922,2.783,
0.152) 3.614) 0.381) 3.568)
(3.420,4.286,  (0.834,0.691,  (1.148,0.861,  (3.274,4.161,
5.121) 0.476) 0.612) 5.081)
1 (1.259,1.592,  (4.685,5.514,  (0.980,1.115,
2.127) 6.704) 1.362)
(0.794,0.628, 1 (1.333,1.813,  (1.239,1.674,
0.470) 2.341) 2.114)
(0.213,0.180,  (0.747,0.523, 1 (0.514,0.394,
0.147) 0.364) 0.342)
(1.020,0.897,  (0.807,0.597,  (1.923,2.532, 1
0.732) 0.473) 2.912)

(3) To calculate the fuzzy weights of factors, the computational procedures are displayed as following parts

B - - /
1‘1 = (all @ 12 ®a 13 ®"'@ 1, 12)1 °

= ((1 x0.680 X--x0.625) /8 (1x0.591 x--x0.462)1/8, (1x0.534 X--x0.289)1/8)
= (1.669, 1.821, 1.877)

949



Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

Similarly, we can obtain the remaining7;, there are:
7, = (1.493, 1.663, 1.780)
73 = (1.123, 1.157, 1.172)
7, = (0.809, 0.742, 0.664)
75 = (1.158, 1.232, 1.385)
e = (0.801, 0.732, 0.645)
7, = (0.651, 0.606, 0.583)
g = (0.723, 0.667, 0.634)

For the weight of each factor, they can be done as
follows:

Wy = [ QF & & ;& & 5@:6@;7@;8)_1
= (1.669, 1.821, 1.877)®(1/(1.877 + --
+0.634),1/(1.821+ -
+0.667), 1/(1.669 + ---
+0.723))
=(0.190, 0.211, 0.223)

We also can calculate the remaining W;, there are:

W, = (0.170, 0.193, 0.212)
Wy = (0.128, 0.134, 0.139)
W, = (0.092, 0.086, 0.079)
Ws = (0.132, 0.149, 0.165)

W, = (0.091, 0.085, 0.076)
W, = (0.074, 0.070, 0.069)
g = (0.082, 0.077, 0.075)

(4). to apply the COA method to compute the BNP
value of the fuzzy weights of each factor: To take the
BNP value of the weight of Al (Inadequate selection)
as an example, the calculation process is as follows

BNP,,
[ (le - Lw1) + (Mwl - Lw1)]
3+L,,

0.223 -0.190) + (0.211 - 0.190
_ L ) + ( ) _ s
3+0.190

Then, the weights for the remaining factors can be
found as shown in Table 2. Table 2 shows the relative
weight of eight Effective Factors in MRP
implementation, which obtained by FAHP method.
4.3. Analyzing the evaluation factors of significance
This study integrates fifteen questionnaires from
expert interviews to find out the evaluation factors of
significant, and then calculates the Weights of factors
as shown in Table 2.The weights for each factor are:
Top management support (0. 208), Formal project
planning (0. 191), Data Accuracy (0. 133),
Organizational arrangement (0. 086), Education (0.
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149), Control policies and procedures (0. 084),
software / hardware Characteristics (0. 071), and
employees’ individual Characteristics (0. 078) . From
the fuzzy AHP results, we can understand the most
important Effective Factors in MRP implementation
are Top management support (0. 208) and Formal
project planning (0. 191).Moreover, the less important
factor is software / hardware Characteristics (0. 071).

Table 1. Membership functions of linguistic scale

(example)
Fuzzy number Linguistic Scale of fuzzy
number
9 Perfect (8,9,10)
8 Absolute (7, 8,9)
7 Very good (6, 7,8)
6 Fairly good (5, 6,7)
5 Good (4,5,6)
4 Preferable (3,4,5)
3 Not bad (2,3,4)
2 Weak advantage 1, 2,3)
1 Equal (1, 1,1)
Table 2. The weights and rank of factors.
Dimensions Weights BNP Rank
(A) Top management (0.190, 0.208 1
support 0.211, 0.223)
(B) Formal project (0.170, 0.191 2
planning 0.193,0.212)
(C) Data Accuracy (0.128, 0.133 4
0.134, 0.139)
(D) Organizational (0.092, 0.086 5
arrangement 0.086, 0.079)
(E) Education (0.132, 0.149 3
0.149, 0.165)
(F) Control policies and (0.091, 0.084 6
procedures 0.085, 0.076)
(G) software / hardware (0.074, 0.071 8
Characteristics 0.070, 0.069)
(H) employees’ (0.082, 0.078 7
individual 0.077, 0.075)
Characteristics

5. Conclusion

MRP is a commonly accepted approach for
replenishment planning in major companies. The
MRP-based software tools are accepted readily. Most
industrial decision makers are familiar with their use.
The practical aspect of MRP lies in the fact that this is
based on comprehensible rules, and provides
cognitive support, as well as a powerful information
system for decision making (Gharakhani, 2011).The
purpose of this study is Identifying and Prioritization
Effective Factors in MRP implementation Using
FAHP Approach. The survey results show that the
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most important Effective Factors in MRP
implementation are Top management support and
Formal project planning.Moreover, the less important
factor is software / hardware Characteristics. If Iran
Khodro Company will implement Material
requirements planning system the best way, it should
much attention focused on the Top management
support, Formal project planning and Education.

In this paper, one major limitation is the
evaluation effort required with this technique. In a
decision-making process, the use of linguistic
variables in decision problems is highly beneficial
when performance values cannot be expressed by
means of crisp values. The next limitation of this
study it can be noted that this research has been done
only in Iran Khodro Company and its results can not
be fully extended to all companiesLack of necessary
resources and time constraints of this project are
another limitation.In this paper, we present AHP as a
generalized method to ranking risk factors under a
fuzzy environment. Future study can identify and
ranking Effective Factors in MRP implementation by
different methods such as ELECTRE, TOPSIS and
VIKOUR. Further research can survey direct and
indirect effects of each factor through dematel
method. Researchers can identify and rank factors in
implementing material requirements planning systems
in other manufacturing companies.
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Abstract: Policy analysis is determining which of various alternative policies will most achieve a given set of goals
in light of the relations between the policies and the goals. For an organization or any institution it is vital to
determine which on strategies, plans or policies are better performed than others and finally policy makers can make
better decisions towards organizational objectives or vision. The main purpose of this applied research is to
investigate the critical success factors of policy analysis in the financial sector of Iran. To achieve this purpose, after
detailed review of literature by using a questionnaire essential critical success factors of policy analysis in the
financial sector have been identified and presented. Indeed, Critical success factors (CSFs) have been used
significantly to present or identify a few key factors that organisations should focus on to be successful. Required
data has been gathered by using viewpoints of study’s experts. Basic tool for data analysis are SPSS18.0. Results of
this study can be very useful both in theoretical and applied viewpoints especially based on the research conceptual
framework.
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1. Introduction department, or organisation” (Rockart and Bullen,

Human societies seem complex. People who 1981). Identifying CSFs is important as it allows firms
study them spend a lot of time comparing differences, to focus their efforts on building their capabilities to
and trying to figure out why people do what they do. meet the CSFs, or even allow firms to decide if they
This is the task of the social sciences, including have the capability to build the requirements necessary
psychology, sociology, political science, economics, to meet critical success factors (CSFs). So, basic
and history. Even though the social sciences, in their research question of this study is: what are the critical
current form, have only existed for about a century, we success factors of policy analysis in the financial
have made lots of progress toward understanding many sector?
pieces of the puzzle of human behaviour (Munger,
2007). 2. Policy Analysis

Policy analysis and policy analysts have an Policy analysis is determining which of various
important role in the literature on public policy making. alternative policies will most achieve a given set of
Usually when we talk about public policy making, goals in light of the relations between the policies and
policy analysis too attracts much attention as a the goals. However, policy analysis can be divided into
complimentary part of it. From this point of view, two major fields. Analysis of policy is analytical and
policy analysis gets related to the policy making descriptive; it attempts to explain policies and their
process. Many authors in public policy making field development. Analysis for policy is prescriptive; it is
not only consider the “issues” related to this field but involved with formulating policies and proposals
also drag “selections”, “options” and “solutions” into (Munger, 2007).
the realm of analysis test. Hence, the policy analysis is Policy analysis is methodologically diverse using
accompanied by some actions whose axis is comprised both qualitative methods and quantitative methods,
of knowledge and awareness. This knowledge includes including case studies, survey research, statistical
those inside the policy making process, as well as those analysis, and model building among others. One
for this process and those about this process. common methodology is to define the problem and

In this research the critical success factors of the evaluation criteria; identify all alternatives; evaluate
policy analysis have been investigated. Critical success them; and recommend the best policy agenda per favor.
factors (CSFs) have been used significantly to present Policy analysis is a process. More specifically,
or identify a few key factors that organisations should policy analysis is the process of assessing, and deciding
focus on to be successful. As a definition, critical among, alternatives based on their usefulness in
success factors refer to "the limited number of areas in satisfying one or more goals or values. Generally, the
which satisfactory results will ensure successful policy recommendation is made by one person, a
competitive  performance for the individual, decision is made by another entity, and enforcement of
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the policy actually chosen is left to yet a third person or
group (Munger, 2007).

Policy analysts have some common concerns no
matter where they are and what policy making area
they are attracted to. These concerns include:
=  They have concerns about the social issues and
the relationship between public policies and these
issues.

They pay attention to the content of public
policies.

They pay attention to whatever policy makers are
doing or not doing and they like to ponder upon
the inputs and the processes of policymaking
field.

They pay attention to the results of a policy as
outputs and outcomes.

Besides the things said about the common
characteristics of policy analyzers, it should be noted
that the policy analyzer is a kind of experts in policies.
She/he is the person who evaluates, investigates and
interprets the policies whether based on the framework
for policy making process or any other framework.
From this point of view his job is a cognitive one. But
the recognition of this cognitive job can be evaluated

on two levels: Firstly, the level of personal
characteristics; and  secondly the level of
methodological characteristics. In the personal

characteristics level, regarding the special status of the
public policies, particularly because it’s a cross
sectional field, the policy analyzer should be equipped
with a variety of knowledge tools so that not only he
can mingle them with the other needed characteristics
of the analysis field, but also be able to earn the
standards regarding personal characteristics. Regarding
the level of methodological characteristics, the policy
analyzer should be an expert in questioning. This
expertness is the product of the faith of the questioner
in the necessity of the four aforementioned cognitive
questions and using them skillfully to reach unbiased
answers. The method which the policy analyzer
chooses should be an all scientific method. However in
policy determination and the adjustment of approaches
and tactics based on the time and place there might be
so much different factors that some of their scientific
aspects may be daintier than unscientific aspects. In
such a case, the analysis method should be based on the
scientific foundation so that the resulted answers of
policy analysis would have enough scientific accuracy.
Personal and methodological characteristics are
counted as complementary characteristics in the
cognition of policy analyzer so that without a proper
balance between these two it is likely that we end up
with a person which is capable enough but without
tools and methods or a person without enough
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capability with more than ten possible approaches
available to him (Malek Mohammadi, Hamidreza,
2010).

3. Critical Success Factors (CSFs)

Critical success factors (CSFs) have been used
significantly to present or identify a few key factors
that organisations should focus on to be successful. As
a definition, critical success factors refer to "the limited
number of areas in which satisfactory results will
ensure successful competitive performance for the
individual, department, or organisation” (Rockart and
Bullen, 1981). Critical success factors were introduced
by John F. Rockart and the MIT Sloan School of
Management in 1979 as a way to help senior
executives define their information needs for the
purpose of managing their organizations (Gates, 2010).

Identifying CSFs is important as it allows firms to
focus their efforts on building their capabilities to meet
the CSFs, or even allow firms to decide if they have the
capability to build the requirements necessary to meet
critical success factors (CSFs).

Success factors were already being used as a term
in management when Rockart and Bullen reintroduced
the concept to provide greater understanding of the
concept and, at the same time, give greater clarity of
how CSFs can be identified.

CSFs are tailored to a firm's or manager's
particular situation as different situations (e.g. industry,
division, individual) lead to different critical success
factors. Rockart and Bullen presented five key sources
of CSFs: the industry, competitive strategy and
industry position, environmental factors, temporal
factors, and managerial position. Each of these
factors is explained in greater detail below.

3.1. The Industry

An industry's set of characteristics define its own
CSFs. Different industries will thus have different
CSFs, for example research into the CSFs for the
business services, health care and education sectors
showed each to be different after starting with a
hypothesis of all sectors having their CSFs as market
orientation, learning orientation, entrepreneurial
management style and organisational flexibility
(Barrett, Balloun and Weinstein, 2005).

3.2. Competitive Strategy and Industry Position
Not all firms in an industry will have the same
CSFs in a particular industry. A firm's current
position in the industry (where it is relative to other
competitors in the industry and also the market
leader), its strategy, and its resources and capabilities
will define its CSFs. For example, in 2005 Caterpillar
defined a new strategy to aggressively grow revenues
over the long term. As part of that new strategy,
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Caterpillar defined several CSFs specific to the firm
which were (Gordon, 2005):

Organisational culture: "creating a culture that
engaged employees, while focusing on safety and
diversity"

= Quality control: "accelerating the pace of
quality improvement for its products, while
focusing on improving new  product
introduction  and  continuous  product
improvement processes"

. Cost focus: "implementing processes to
become the highest-quality, lowest cost
producer of our high-volume products in each
hemispheric currency zone"

Other firms in Caterpillar's industry may or may
not have the same CSFs, and are unlikely to have the
same complete set.

3.3. Environmental Factors

These relate to environmental factors that are
not in the control of the organisation but which an
organisation must consider in developing CSFs.
Examples for these are the industry regulation,
political development and economic performance of a
country, and population trends. For example,
Ladbrokes, a UK bookmaker, will be establishing an
international business in Italy where it has just
acquired a business license, a requirement for foreign
sports betting firms prior to establishing a business in
the country.

Temporal Factors

Competitive Strategy and
Industry Position

Critical Success
Factors (CSFs)

3.4. Temporal Factors

Temporal factors are temporary or one-off CSFs
resulting from a specific event necessitating their
inclusion. Rockart and Bullen (1981) state that
typically, a temporal CSF would not exist and they
give as an example of a firm which "lost executives as
a result of a plane crash requiring a critical success
factor of rebuilding the executive group". However,
with the evolution and integration of markets
globally, one could argue that temporal factors are not
temporal anymore as they could exist regularly in
organisations. For example, a firm aggressively
building its business internationally would have a
need for a core group of executives in its new
markets. Thus, it would have the CSF of "building
the executive group in a specific market" and it could
have this every year for different markets.

3.5. Managerial Position

A final primary source of CSF is managerial
position. This is important if CSFs are considered
from an individual's point of view. Rockart and
Bullen (1981) give an example of manufacturing
managers who would typically have the following
CSFs: product quality, inventory control and cash
control. In organisations with departments focused on
customer relationships, a CSF for managers in these
departments is customer relationship management
(Mendoza et al., 2007).

Environmental Factors

The Industry

Managerial Position

Figure 1. A general view and perspective to the Critical Success Factors (CSFs) (Amiri et al, 2011)
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4. Research Methodology

The method of this research are Applied
Research as the objective, and in the view point of
data  gathering is Descriptive-Analytic (non-
experimental) that is implemented with the case
study format. In this study, after appropriate
literature review by using a standard questionnaire
critical success factors for policy analysis in the area
of financial sector have been identified and
presented. The questionnaire has been extracted from
the literature review and detailed focus on the
research background.

The area of study in this research is financial
sector. For identify the critical success factors for
financial sector, the number of 8 factors have been
identified. The research population of this study was
experts of the field that participated in the survey. 10
experts have been identified and then the
questionnaires have been distributed among these
experts and finally required data has been and
gathered.

Validity and Reliability

Validity and reliability are two necessary
features for every measuring material such as
questionnaire because these materials should analyze
data and provide final conclusions for researchers. To
sum up, validity means that a measuring material is
used to measure the characteristics.

In this study to measure the reliability the
Cronbach’s Alpha has been used. The Cronbach’s
Alpha the calculated for this research was 0.77 that is
more than the mean acceptable alpha. Hence, the
questionnaire is reliable (a> 0.7). Also the validity
of the tool of this study has been confirmed by using
the viewpoints of the research’s experts. Using
valuable comments of these experts valid
questionnaire has been used in order to gather the
required data.

Table 2. The results of affectability of CSFs for the policy analysis for the financial sector by using t-test analysis

5. Findings
First by literature review and some
interviews with the experts initial CSFs was

identified. Then by using a questionnaire that
provided for gathering the experts viewpoint about
the indentified CSFs and also increases the CSFs was
distributed among the research population. Data that
gathered from the statistical population by using
statistical software including SPSS was analysed and
finally number of 8 CSFs for policy analysis based on
the expert’s response was identified. The importance
of these CSFs was different as the view point of the
respondents of the research was cited. Table 1 shows
the critical success factors.

Table 1. The final CSFs for SKM implementation
for the service sector

No. CSFs
1 | Organizational strategic planning
2 | Inspirational leadership
3 | Communication
4 | Organizational readiness for change
5 | Employees volunteering
6 | Organizational commitment
7 | Cooperation
8 | Knowledge sharing

Hypothesis: “The identified CSFs (including 8
CSFs) in this research are affecting on the policy
analysis for the financial sector”.

In this section of this research, the
affectability of the identified critical success factors
for the policy analysis for the financial sector based
on the experts viewpoints is investigated. For this
purpose the T-Test is runes and results of this
statistical test in the table 2 are illustrated.

CSFs for CSR implementation T- Statistic df Sig* mean Test- Cont.”lrm/

Value Reject
Organizational strategic planning 17.355 9 0.000 5.345 3 Confirm
Inspirational leadership 14.125 9 0.000 4.609 3 Confirm
Communication 22.435 9 0.000 5.038 3 Confirm
Organizational readiness for change 17.163 9 0.000 4.569 3 Confirm
Employees volunteering 12.760 9 0.000 5.112 3 Confirm
Organizational commitment 20.370 9 0.000 5.021 3 Confirm
Cooperation 11.879 9 0.000 4.886 3 Confirm
Knowledge sharing 14.901 9 0.000 5.033 3 Confirm
*0=0.05
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7. Conclusion

Analysis the stated policies, strategies, plans,
programs and etc. is a vital and key elements in the
progressiveness of any complex or organization. To
achieve a best way to analysis the policies
determining the key effected factors is very useful
and important. On the other hand Policy analysts are
a set of people working in a variety of different fields.
Since public policy making includes different areas
such as  health, education, environment,
transportation, real estate and the like, policy analysts
based on any one of the above-mentioned areas are
performing their activities in different levels. On the
other hand, any one of the different special fields, it is
possible that the policy analyzer focuses on a special
phase of the policy making circle.

This paper aimed to investigate the critical
success factors toward policy analysis with focus on
the financial sector in Iran. To achieve this purpose, a
framework consisted on the key factors have been
extracted from the literature review. Then by using
the expert’s viewpoints the confirmations of these
basic factors has been applied. These essential factors
or CSFs were including: Organizational strategic
planning, Inspirational leadership, Communication,
Organizational readiness for change, Employees
volunteering, Organizational commitment,
Cooperation and Knowledge sharing. It is
recommended to the both researchers and policy
makers in the studies field that attention to this
conceptual model identified in this research is very
useful to get better and efficient activities. So,
analysts in the studied filed recommended to have
comprehensive approach to analysis main policies in
the organizations. Also, future researchers
recommended to investigate the critical success

10/6/2012
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factors in the other field especially in the public
sector organizations and firms.
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Abstract: In this study, the structure, and surface morphology of dentin after ablation with ultra-short pulses (USPL)
were evaluated using environmental scanning electron microscopy (ESEM) with EDAX analysis and scanning
electron microscope micrographs. The dentin specimens examined were irradiated by (100, 300 and 400 mlJ) of ultra

short pulse laser .

Based on EDAX results, it was possible to identify the suitable energy density as the ablation

threshold for dentin. The results demonstrate that by selecting suitable parameters one can obtain efficient dentin
surface preparation without evidence of structural changes and thermal damage, i.e., with minimized heat affected
zones and reduced collateral damage, which characterized by formation of microcracks , grain growth and

recrystallization in the heat affected zones.
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1. Introduction

Several approaches for localized, painless, rapid
laser treatment of dental hard tissue have been the
aim of different continuing researches . The hard
dental structure comprises several layers, enamel,
dentin, cementium and pulp. The dentin is the major
constituent of teeth and consists of 70%
hydroxyaptite crystals [CalO(PO4)6(OH),], 20%
organic matter (collagen fibers) and 10% water. Its
internal structure consists of dentinal tubules, which
are essential for the sensation and growth of the tooth
@3 Dentin hypersensitivity is characterized by short
sharp pain arising from exposed dentin in response to
stimuli . The stimuli may be thermal, evaporative,
tactile, osmotic or chemical. Most commonly, cases
of dentine hypersensitivity are associated with
erosion or gingival recession. Dentin hypersensitivity
is one of the most common complications that affect
patients after periodontal therapy and is reduced when
the dentinal tubules are occluded. Several attempts
have been performed previously to obtain closure of
dentinal tubules using Nd:YAG laser treatment by
inducing melting and resolidification of the dentin
©9 Studies of dentin ablation with Er:YAG and
Ho:YAG lasers have indicated several weaknesses in
the surface preparation process expressed in heat
accumulation, fissuring and slow material removal
rates. The attempts to apply these lasers to certain
procedures in dentistry, especially for caries therapy
in order to replace conventional drilling, have not
been fully successful. Due to the high absorption of
Er:YAG radiation by water molecules in the dentin
tissue, the preparation process results in micro
explosions breaking the hydroxyapatite structure and

leading to the appearance of microcracks .
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These microcracks could become initial points
for the development of new carious lesions.
Modifications of these systems (Er, Cr:YSGG) have
been introduced in the dental practice in combination
with water spray in order to improve the surface
preparation by cooling the ablated region and
increasing the ablation rate®'” . In recent studies,
new ultra-short laser techniques for modification and
structuring of dental hard tissue have emerged as a
promising tool and an alternative to Er:YAG lasers
U119 dque to the advantages expressed in negligible
heat and shock wave impact. The interaction of high-
intensity ultra-short laser pulses with materials is
characterized by fewer thermal side effects. Studies
of the surface topography evolution in dentin
processed by femtosecond lasers revealed surface
effects, such as sealing of dentinal tubules,
microdrilling of human enamel and dentin for caries
treatment. Depending on the dental treatment
procedure to be performed, one could utilize different
types of laser-induced physical effects to obtain
maximum benefits. For example, the effect of melting
is used for sealing dentinal tubules in order to reduce
dentin hypersensitivity and pathogenic agents’
penetration. This procedure has so far been carried
out by CO2, Ho:YAG and Er:YAG lasers; however,
the thermal side-effect associated with the use of
these conventional lasers like appearance of a heat
affected zone in the order of micrometers, results in
rough surface structuring with deep cracks ‘*'>. The
present study was motivated to detect the
microstructure of dentin surfaces after different
energy levels of ultra-short pulse laser ablation.

The review of literature revealed that the
application ultra short pulse laser with duration <50 fs
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for ablation of dental tissue, followed by examination
with ESEM , EDAX analysis and different energies
and their effect on dentin, has been rarely attempted.
Few studies have been performed to compare the use
of different number of femto second laser pulses
U419 The purpose of our study was to obtain and
understanding on the structure and morphological
changes of the dentin surface after three different
energies of ultra-short laser ablation of dentin.

2. Materials and Methods:
I- Preparation of the samples:

A total of 30 of human molar teeth were extracted
for periodontal diseases. The teeth were free from
visible caries and other surface defects. Teeth were
cleaned with a rotary brush and pumice and stored in
saline and used within 6 months from time of
extraction to inclusion in the study. The roots were
sectioned 2 mm beyond the cemento-enamel junction
.The occlusal enamel was removed by horizontal
sectioning till reaching the dentin just below the
dentinoenamel junction using the Isomet slow-speed
diamond saw (Isomet 1000; Buehler, Lake Bluff, IL,
USA). The dentin surface was abraded with
decreasing grits of silicon carbide (SiC) paper (from
#800 to # 1200) under water-cooling for 30 s/ paper.

Results:

WD |Mag| 4/9/2009 |Det

LFD|30.0 kv| 6.0 |068 mm | center of researsh |

A standard superficial dentin surface of about 0.5 mm
from dentinoenamel with standard smear layer was
produced.

II- Sample classification:

The total 30 samples were classified into three
main groups:

Group I: 10 samples for ablation with100 mJ ultra
short pulse laser

Group II: 10 samples for ablation with 300 mJ ultra
short pulse laser

Group III: 10 samples for ablation with 400 mJ ultra
short pulse laser

III- Laser ablation condition:

Dentin surfaces were ablated by Ultra short pulsed
laser (USPL). Its wavelength range was around 2940
nm in infra red region. Spot size was 3 mm. The
beam was applied perpendicularly to the specimens,
with the tested different energies of (100, 300, 400
ml]).

IV-Topographic evaluation:

The Scanning Electron Microscopic (SEM)
examination and microanalysis were carried out using
QUANTA 200 scanning electron microscope attached
with EDAX unit, with accelerating voltage 30 K.V.
magnification 10x up to 400.00x

Fig.(1): Scanning electron micrograph showing dentin surface ablated with 100 mJ of USPL showing recrystalization

and solidification
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Fig.(2): Four points EDAX microanalysis of first group showing highest carbon level and lowest calcium level
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Table (1) :Mean of surface dentin elements , BY EDAX ZAF QUANTIFICATION, ablated with 100 mJ of USPL

like cavity
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Fig.(4): Four points EDAX microanalysis of 2™ group showing moderate carbon and calcium level

Table (2): Mean of surface dentin elements , BY EDAX ZAF QUANTIFICATION , ablated with 300 mJ of USPL

‘ Element Wt % ‘ At %
CK 48.92 62.79
0K 28.83 27.78
PK 07.73 03.85
CaK 14.52 05.58

—500.0ym—

center of rasearsh

Fig.(5) : Scanning electron micrograph showing dentin surface ablated with 400 mJ of USPL showing increasing of
surface roughness and cracking. A at 100 magnification , B at 400 magnification
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Table (3) :Mean of surface dentin elements ,
USPL

BY EDAX ZAF QUANTIFICATION , ablated with 400 mJ of

‘ Element ‘ Wt % At %
CK 47.01 61.43
OK 28.64 28.09
PK 08.18 04.15
CakK 16.17 06.33

4. Discussion :

The SEM micrographs of (first group )100mJ of
USPL ablated dentin surface revealed a flat smooth
without cracks surface with recrystalization and
solidification of dentin (Fig. 1) EDAX
microanalysis( Fig.2 and Table 1) show highest
carbon level and lowest calcium level .this evidence
may be explained as lower USPL thermal effect on
organic component of dentin tissue .The SEM
micrographs of (2™ group) 300 mJ showed a
development of a crater ( Fig. 3 ) without cracking .
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EDAX microanalysis (Fig.4 and Table 2) show lower
carbon level and higher calcium level than first group.
This evidence may be attributed to increase of USPL
thermal effect on organic component of dentin and
melting of non organic component. The SEM
micrographs of (3" group) 400 mJ showed a
development of a crater with cracking (Fig. 5).
EDAX microanalysis (Fig.6 and Table 3) show
lowest carbon level and highest calcium level. In this
study, this evidence may be attributed to high energy
density of USPL show thermal side effect on organic
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component of dentin. We can explain that
thermomechanical ablation of dentin tissue, as Li et
al., (" mentioned in case of Er:YAG dentin ablation ,
by causing micro-explosions within inorganic
structures in teeth. Then laser vaporizes water and
other hydrated organic components until internal
pressure causes the destructive explosion of the
inorganic component before the melting point is
reached. So increase of laser density may cause
decrease in organic component of dentin and melting
with rational increase to inorganic component of
dentin. This results coincide with Daskalova et al., '
who stated that As the number of pulses was raised ,
the presence of cracks at the bottom of the ablated
crater was observed, heat is generated in a volumetric
region in depth. After a certain number of pulses, a
sufficient amount of heat per pulse is deposited in a
cumulative manner leading to an increase in the local
temperature and initiating a process of thermal
ablation followed by formation of cracks at the cavity
bottom.

Conclusion:

-Dentin ablation with USPL in lower energies led to
development of a  characteristic =~ molten
morphological layer. These findings can be applied
to achieve sealing of the dentinal tubules necessary
for the prevention and treatment of an early-stage
carious lesions and to make the tissue more resistant
to development of new caries.

-There are a direct correlation between USPL energy
level and thermomechanical ablation of dentin
surface . So high energy levels of USPL should
have restricted role clinically.
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Abstract: There are different achievements about the Electromagnetic waves interaction with acetylcholine and the
resultant studies on the Alzheimer patients. Because the acetylcholine intermediate enzyme is reduced in the brain of these
patients, based upon some research works it is believed that the absorption of electromagnetic field in acetylcholine may
tend to increased this enzyme amounts in the brain of these patients, then in this research we studied the excitation and
the radiation absorption process effects of the extremely low frequency (ELF) electromagnetic waves in the acetylcholine
from this magnetic field. The absorption process calculated with the aid of IR (Infra Red), UV (Ultra violet), and the
Visible spectroscope devices.

[A.Mollai, Z.Emami, H.Damsaz,A.Haghpeima and B.Haghighi. Study of extremely low frequency electromagnetic
wave effects on the acetylcholine and, achievements on the Alzheimer disease. Life Sci J 2012;9(4):963-973]
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Introduction from those one can mentioned weakness memory and
The fast progress in technology of mankind life’s is not  amnesia that are caused from the lack of acetylcholine
together with his physical & psychological healthfulness[1-  intermediate enzyme in brain cells that transfer the

2].0ne problem of industrialized and developing societies =~ messages .Then reduction of acetylcholine in brain cells
is the neuropathic disorders and anomaly of brain, that is  is a symptom of the progress of Alzheimer disease [6].This
together ~ with  unknown causalities|3].0ne of this is why we studied the short term electromagnetic radiation
anomaly& brain disorder is Alzheimer disease. This  absorption as a symptom of increasing this enzyme in
disease is one of the most complicated mentally disease  brain. The exposure of radiation in this research studiedI-
that only after death of the patient its crucial diagnostics by a homemade device and the radiation absorption studied
through the brain autopsy is rather possible [4].The by2- an spectroscope in the IR, UV, and visible range of
progress of the disease in the patients is slow and at last  electromagnetic radiation.

steps it reached to the end stage with patients death,

sometime also the symptom of disease, mistakes with the =~ Material method

patients senility because boat are the aged diseases. 1-  With pure water as buffer avail of acetylcholine
It is known that this disease, involved 2- 5% of the aged transform to liquid.

people and is because of the hypo camp region cells 2-  We used our homemade device for producing
destruction and prevent to produced acetylcholine more. electromagnetic waves and magnetic field(Fig-1)
The electromagnetic radiation absorption effects on the 3- This device also equipped with a unite for
human body first discovered in thel960s decade. This temperature control.

wave in long terms tend to vision disordered like cataract, 4-  Spectrophotometer in the IR UV and Visible
blood changeness and the brain systems disturbances Rang for absorption calculation.

[5].High does electromagnetic radiation exposure effects 5- A 2cc sampler with 1000 ppm.

on mankind are included as follows: 6- The electromagnetic waves ranges from 1Hz-
e Spontaneous misabortion 1KHz

eMenstrual irregularity

e Sudden epilepsy

eSpeech inability

eSome cancers involving

eEven the possibility of occurrences of brain disturbances
from long term exposure of radiation could be
schizophrenia, M.S etc. Early at the beginning of the 20™
century the first Alzheimer disease symptoms were known

963 lifesciencej@gmail.com
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Fig-1 Home made device for electromagnetic radiation production and temperature unite control

To fix the temperature of the acetylcholine we put it into refrigerator for a time period about 24hours before the exposure,
at the time of experiment we put it into the temperature unite control oven to reach the 37¢. This process is for fixing the
enzyme temperatureabout37¢, then we selected 2mm sampler, to expose to (ELF) electromagnetic radiation for time
ranges about 5,15,30,45 and60minutes respectively. the spectrophotometer are working in IR, visible and UV range of
electromagnetic and the calculated specter taken during time divisions as mentioned above, while the frequency of
exposure also are selected in ELF ranges. It should be mentioned that one sample also put into the spectroscope instrument
without electromagnetic exposure that could be act as an evidence in the spectroscopic measurements .All achievements
are seen in the table-1.All experimental resultants are seen in Figs.1
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Fig-2. Far-UV-visible Acetylcholine absorption in the absent of electromagnetic field
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Fig-3.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S0HZ, frequency,
7.65uT magnetic field. The maximum absorption wave length is265nm,the time of exposure is 5 min and the
enzyme temperature 37¢
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Fig-4.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S0HZ, frequency,
7.65uT magnetic field. The maximum absorption wave length is265nm.the time of exposure is 15 min and the
enzyme temperature37¢
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Fig-5.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SOHZ, frequency
7.65uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is30 min and enzyme
temperature37¢.
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Fig-6.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S0HZ, frequency
7.65uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is45 min and the
enzyme temperature37¢.
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Fig-7.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S0HZ, frequency
7.65uT magnetic field. The maximum absorption wave length is265nm, the time of exposureis60 min and the
enzyme temperature37¢.
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Fig-8.UV-visible. Absorption specters of Acetylcholine in the present of electromagnetic wave SOHZ frequency
and 7.65uT magnetic field. With the time ranges 5-60 min for comparison, the enzyme temperature again is 37¢
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Fig-9.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SO0HZ, frequency
9.114puT magnetic field. The maximum absorption wave length is265nm, the time of exposure is5 min and the
enzyme temperature37¢.
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Fig-10.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S00HZ, frequency
9.114uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is15min and the
enzyme temperature 37¢ .
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Fig-11.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S00HZ, frequency
9.114pT magnetic field. The maximum absorption wave length is265nm, the time of exposure is30min and the
enzyme temperature 37¢
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Fig-12.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S00HZ, frequency
9.114uT magnetic field. The maximum absorption wave length is265nm, the time of exposureis45min and the
enzyme temperature37¢.
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Fig-13.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave S00HZ, frequency
9.114uT magnetic field. The maximum absorption wave length is265nm, the time of exposureis60min and the
enzyme temperature37¢.
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Fig-14.UV-visible. Absorption specters of Acetylcholine in the present of electromagnetic wave S00HZ frequency
and 9.114uT magnetic field. With the time of exposures ranges 5-60 min for comparison, the enzyme temperature
again 37¢.
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Fig-15.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave 1KHZ, frequency
9.268uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is Smin and the
enzyme temperature37¢.
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Fig-16.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave 1KHZ, frequency
9.268uT magnetic field. The maximum absorption wave length is265nm, the time of exposureis1 Smin and the
enzyme temperature37¢.
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Figl7.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave 1KHZ, frequency
9.268uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is30 min and the
enzyme temperature37¢.
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Fig-18.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave 1KHZ, frequency
9.268uT magnetic field. The maximum absorption wave length is265nm, the time of exposureis45min and the
enzyme temperature37¢.
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Fig-19.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave 1KHZ, frequency
9.268uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is60min and the
enzyme temperature37¢
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Fig-20.UV-visible. Absorption specters of Acetylcholine in the present of electromagnetic wave 1KHZ frequency
and 9.268uT magnetic field. With the time ranges 5-60 min for comparison, the enzyme temperature again 37¢.
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Fig-21.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SKHZ, frequency
9.173uT magnetic field. The maximum absorption wave length is265nm, the time of exposure isSmin and the
enzyme temperature 37¢
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Fig-22.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SKHZ, frequency
9.173uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is15min and the
enzyme temperature37¢
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Fig-23.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SKHZ, frequency
9.173uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is30min and the
enzyme temperature37¢.
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Figure24.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SKHZ, frequency
9.173pT magnetic field. The maximum absorption wave length is265nm, the time of exposure is45min and the
enzyme temperature37¢.
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Fig-25.UV-visible.Absorption spectra of Acetylcholine in the present of electromagnetic wave SKHZ, frequency
9.173uT magnetic field. The maximum absorption wave length is265nm, the time of exposure is60min and the
enzyme temperature 37¢
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Fig-26.UV-visible. Absorption specters of Acetylcholine in the present of electromagnetic wave SKHZ frequency
and 9.173pT magnetic field. With the time ranges 5-60 min for comparison, the enzyme temperature again 37¢.
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Conclusion Remarks

Extremely Low Frequency (ELF)electromagnetic field
induced currents& electromagnetic field in biological
systems depending to the waves intensity that may be very
small and sometimes regardless.[7] in a special range of
the waves .If frequency in the ELF range increased more
the noticeably absorption of waves presented[8]. Molecular
excitation during high amounts absorption of radiation in
physical words is a proof of increased of entropy and the
increasing of molecular impacts [9]. Although high amount
of radiation absorption may tend to stress, tiredness in one
hand, it may in turn tend to increased acetylcholine amount
in the brain of patients in other hand, increasing
Acetylcholine in the brain cells of Alzheimer patients
could tend to relative relief of the Alzheimer disease. Our
studies shows that the best absorption occurred in the
wave length(see please Figs2-25)of265nm-275nm on the
spectroscopic studies that belongs to the wave frequency
1KHz ,with 9.268pT magnetic field and the 5 minute time
of exposure . We agreed that some biological action-
reaction may be because of electromagnetic wave
absorption at the time of exposure which tends to increased
of the acetylcholine in the brain cells of the patients that
are unknown yet. The lower limit of ELF waves and
exceeding time of exposure did not tend to increase
noticeable amounts of the acetylcholine .Also our research
showed that the waves absorption in the visible range is not
so many important (as all Figs showed) because in all ELF
wave length very low amounts of the absorption of
radiation in the wavelength greater than the UV occurred.
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Abstract: The Fuzzy logic method offers superior log estimation properties for a large class of well log functions
and has been employed as a standard tool in formation evaluation of Oil production zones. However it suffers from
spurious behavior in the vicinity of edge trends in log signals. In this article, we used The MULTI-RESOLUTION
GRAPH-BASED CLUSTERIN (MRGC) Supervised framework for obtaining lithology properties from PEF &
LITH logs that estimated in one of the Well (D) in the field since there is no core data in most wells. Estimations are
performed from basic information and model logs of another well (A), including RHOB, NPHI, DT, PHIE, and
NDS. Taking advantage of this framework, we show that it is feasible to recover log data from a relatively accurate
method especially in inhomogeneous formation than the Fuzzy logic method.
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and LITH logs using MRGC approach. Life Sci J 2012;9(4):974-982] (ISSN:1097-8135).
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Introduction

In recent years, fuzzy logic and artificial neural
networks have been widely used for reservoir studies.
For example, several researchers (Saggaf & Nebrijs,
2003; Cuddy, 1997; Nordlund, 1996; Bois, 1984) have
applied neural networks and fuzzy logic in reservoir
studies of several fields.

Fuzzy logic was introduced in 1956 by Lotfi zadeh in a
paper entitled Fuzzy set. In the fuzzy logic, a
membership function is described which allows the
membership of more than one class with different
membership degrees.

Most previous researchers (Olson and Brill, 1997,
Bvbyk et al. 1999; Conte A. et al, 2006; Svtady Vieira,
2008) have attempted to determine PEF and LITH logs
but none of them have used MULTI-RESOLUTION
GRAPH-BASED CLUSTERIN (MRGC) method.
MRGC is one of the most important hierarchical
methods. In this research, MRGC approach is presented
to determine petrophysical parameters from well logs in
order to create different resolution of the data. In this
study, two logs from an oil field are used. In well A, the
PEF log is available and the LITH log is derived from
core data. These information are used to predict the
same logs in well D where PEF and LITH logs are not
available.

Methodology

MRGC method uses model logs and associated logs to
find a relationship between them to predict PEF and
LITH logs, so the estimated logs can be propagated to
the rest of the wells.

The MRGS method is, in fact, a combination of
artificial intelligence techniques and a hierarchical
clustering method. This method uses KRI and NI index
parameters which discern it from conventional methods.

CREATE MODEL

}

| SELECT MODEL

IN PUT LOGS
&

IN PUT LOGS
ASSOCIETDE

TRAINING

LOG
PREDICTION

WORKFLOW
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Suppose there are 6 members, 3 clusters in a resolution
and 2 clusters in a higher resolution. In this case, the
MRGC method uses a parameter called KRI. In cross-
plots, especially in Neutron- Sonic where two points are
close to each other and there is no resemblance between
them, this method successfully distinguishes them. In
this approach, the following indices are added to make
the MRGC method more robust than other hierarchical
methods:

Neighborhood Index (Neighboring Index): This
parameter substitutes the distance parameter. As
mentioned before, when two points are close to each
other, they can be easily separated if they have high NI.
Unlike other hierarchical methods, depending on the
facies' behavior, the user can specify the number of
facies.

KRI Index: It is a combination of NI, distance and
weighted distance function M(x, y) which specifies the
Neighborhood or the degree of membership for M. If it
is low, it is affected by M; otherwise it has a high
membership degree and is not affected by M.

n-1
NI(X) =D _exp(-m,,) 1)

N=1

Where m the neighbor ranking, a is the resolution
parameter.

KRI=NI(X)M(x,y)D(x,y) 2

In which M, is the weighting distance, D is the distance
between x and .

First kernel or the center point which influences all of
its neighboring members™ is specified"”, and then all the
members will be compared. The members that are
influenced by the kernel affect other members as well.
The boundaries are, therefore, specified where a
member is affected by its previous member but cannot
affect other members. So, the boundaries determine the
Split point and distinguish different groups based on the
parameters. According to this method, the model logs
(NDS, RHOB, NPHI, PHIE, and DT) are introduced
into the facimage section of the software to get the
clusters. The LITH log is then inputted as an associated
log and the data are trained.

Figure 1, at first, each log is divided into 2 clusters. Next, clustering is done based on the MRGC method with

minimum of 6 and maximum of 15 clusters.

Model Logs
kAN 2178|195 2.95
RHOR hARY 2.933 M
(@/cH MEAN 2,478
STD DEV  0.193 %
kAIN —6.565|- 10 0
MAX 6.528
HES MEAN -0.918 J_,Jlr"fﬂ’ﬁ
570 DEV 2.350 .
WA 47.102[140 10
oT MY 87.394
(US/F) RAE AN B9.677
STD DEV 12,655 w—""LLL
WA 0.00005 g
BHIE MAY 0211 Wu.ﬂ
) MEAN 0.100
STD DEV 0.062
hAIN B 0
NEHI hAAY 0.308
v/ MEAN 0.159
STD DEV 0.061 M
Associated Logs
MM 1,600 [0 10
MR 5.000
L MEAN 5,307
STD DEV 7.180 } H I 10

Figure 1: Training the data's model logs as follow:
Model log:"RHOB, NDS, DT, PHIE, NPHI
Associated log: LITH log
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Figure 2, 15 clusters have been selected to estimate the PEF log in Well A as a model, where the PEF log is
available. The estimated PEF log showed correlation with the actual PEF log in well A. figure 3, the PEF log is
propagated to the well D and the derived lithology is drawn.

Figure 4, the results of FUZZY method is shown in
which the RHOB, PHIE, NPHI, DT, and NDS logs are
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Figure2.Estimated PEF LOG in A
well in red Color which has been
drawn 0 to 10 and it is having
correlation with PEF log in A well
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Figure 3.Estimated PEF log in D
well IN brown color which has
been drawn 0 to 10 and it is
having correlation with formation
of lithology.

entered and the PEF log is estimated. Clearly, the
where it shows a perfect correlation with the original

log.
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Figure 4.Estimated PEF log by Fuzzy
method in black color which has been
drawn from 0 t0 10 compared with
estimated PEF log by MRGC method in
red color and available PEF log in A well.
In pointed circle, Fuzzy method has not
been operated perfectly and MRGC
method has been correlated completely
with available PEF log in A well.

predicted PEF log in well A with the Fuzzy method less
accurate than the one predicted with the MRGC method
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Results and Discussion:

The Lithology of formation is heterogeneous and is
divided into dolomitic limestone, sandstone with
Anhydrate and shale which is accurately estimated from
LITH and PEF logs using MRGC method. The
Formation is divided into seven zones Al, A2, A3, A4,
A5, A6, and A7.

Shown in Figure 5 from left to right, the first track is the
derived lithology, the second track indicates LITH log
which is computed from core data and the last track is
the estimated LITH log from MRGC method which
shows a very good correlation.

Figure 5. estimated LITH log by MRGC
method in left track compared with
LITH log obtained from Core in right
track in A well.

977

Figure 3 shows well D where LITH and PEF logs are
not available. The obtained lithology from predicted
PEF log shows a good correlation with the obtained
lithology from petrophysical logs in Well D. As it can
be seen, the result of predicted PEF log is very reliable,
i.e., PEF number is 2 in the sandstone, 3 in shale, nearly
3 in limestone and 5 in anhydrite.

The estimated LITH log at well D in Figure 6 shows a
high correlation with PEF log and the derived lithology.

Figure 6.Estimated LITH and PEF log
by MRGC method in D well
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Figure 7, well A and D are shown in a section which
demonstrates a good correlation between them and the
zone A6 is the sandstone reservoir zone.

Figure 8, Cross plot of the PEF log and the sonic logs in
well A is drawn, in which sonic log data are plotted in
the horizontal axis from 40 to 140 microseconds. The
colored data, green and yellow points, are the gamma
ray log from 0 to 200 API, representing clean sands,
shales and shaly sands respectively.

A linear relationship between DT and PEF logs is
established as PEF= 9.70276-0.0906589DT and CC=

WELL__A
:, =

o LTH_FRED

0.82 which is a high correlation between these logs. As
the transit time in the formation is decreased, the
corresponding PEF log value is increased.

In this case, the rocks are more condensate and porosity
is decreased. The PEF log value approaches 5 to 5.5
which is an indicative of limestone or anhydrate.
However, when the sonic log transit time is increased,
the PEF log reads a lower value and the formation is
more porous.
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Figure 7. The section of A and B wells and the pointed correlation 7 Zones .

The range 2 to 3 of PEF log refers to sandstone to shale
and dolomite (Figure 8). The negative slope of the
regression line indicates an inverse relationship between
Sonic and PEF log.
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Figure 9, the Cross-plot of PEF and neutron logs in
well A is shown. Neutron log data are plotted from -0.1
to 0.4 in the horizontal axis and the colored data refer to
gamma ray from 0 to 200 API in which the green and
yellow points are clean sands, shaly sands and shales
respectively. The linear relationship between NPHI and
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PEF logs is PEF=5.76276-15.0999NPHI in which CC=
0.69 shows a high correlation.
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Figure 8. PEF and DT logs cross plot in well A

As neutron log reads a lower value, the PEF value
increases and the rock tends to be more condensate,
with PEF reading 5 belongs to anhydrate and limestone.
On the other hand, as neutron log increases, the rocks is
more porous and the PEF value decreases which is
between 2 and 3 for porous sandstones and shale. The
negative coefficient of the regression line indicates an
inverse relationship between neutron and PEF logs.

In Figure 10, the Cross-plot of PEF and density logs in
well A is shown. Density log data are plotted from 2 to
2.9 g/cm? in the horizontal axis and the colored data
refer to gamma ray from 0 to 200 API in which the
green and yellow points are clean sands, shaly sands
and shales respectively.

The linear relationship between RHOB and PEF logs is
PEF=-10.4896+5.59337RHOB in which CC= 0.78
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Figure 10. PEF and RHOB logs Cross plot in well A
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Figure 9. PEF and NPHI logs Cross plot in well

shows a high correlation. AS the density log increases,
the rocks become more condensate and the PEF value
increases too, which refers to limestone and anhydrate.
As the density log decreases, the porosity of formation
increases.

The PEF value decreases to 2 and 3 for porous
sandstones and shale. The positive coefficient of the
regression line indicates a direct relationship between
neutron and PEF logs.

Figure 11 is the Cross-plot of PEF and NDS logs in well
A. The horizontal axis is the NDS log from -10 to 10
and the PEF log is plotted on the vertical axis from O to
10 and the colored data are gamma ray log. The NDS
log value is negative in sandstones.
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Figure 11. PEF and NDS logs Cross plot in well A
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The NDS log value is positive in Anhydrite, dolomite
and shale and near 0 where pure lime and the PEF log
reads 2 in sandstones. The linear relationship is as PEF=
3.681140+3046690 * NDS and CC= 0.50, which shows
a good correlation.
The NDS log is the separation of the neutron — density.
In order to be separated, they should be normalized and
shown with the same scale. The equation below is used
for this purpose (Liu, 2012):
NDS=(RHOB-1.95)/0.06-(0.45-NPH]I)/0.03
©)
Figure 12, the Cross-plot of the estimated PEF log and
the sonic log in well D is drawn with sonic log data
plotted in the horizontal axis from 40 to 140
microseconds. The PEF log data are drawn from 0 to 10
in the vertical axis. Points where the transit time
decreases show a more condensate rock such as
limestone and anhydrate.

At points where the transit time increases, the formation
is more porous which tends to be sandstone and shale
with green to yellow colors. The estimated PEF log in
condensate formations reads 5 for porous rocks.

B 8 = 8B g @B & & @8 9
10| 10
Lo & 71 o o@Eoro
af—4—4—+—+—F—F+—+—F—+— 1
S
R R e s O
1 Y I A R N
S (I ot s e e e e ; i
W | | | | | I [ L
g o4t —F—F+—+—+—+ S o
= I I N R [ T
booSf—t+—+—+—+—+— -ty — |
= [ + q_‘"‘.
& 4 t t t t t o2l - [+
2 A R = &
F—t—t—+—+— + g +—+ —
Y P
2 7¢7+7#7+7+ﬁ/f t—t+—+— P
A
d i ey £ s e R e ek
d o A
§ 8 8 ¢ 8 & ® R 8 =8 %
FACIES.DT_1 (US/F)

I 00

Color: Maximum of RAWDATA.CR

Figure 12: PEF and NPHI logs Cross plotin D well

Figure 14 the Cross-plot of the estimated PEF and the
density logs in well D is drawn with the density log data
plotted in the horizontal axis from 2 to 2.9 g/lcm?and the
PEF log data are drawn from O to 10 in the vertical axis.
As the density is increased, the formation becomes less
porous and more condense and the estimated PEF log
reads

Additionally, where Sonic log transit time increases, the
estimated PEF log reads between 2 and 3 which is
related to sandstone and shale. This is an indicative of
the correctness of the estimated PEF log by the MRGC
method. The linear relationship between sonic log and
the PEF log is as: PEF =9.70276-0.0906589 * DT and
CC =0.82, which is a high correlation between DT and
PEF logs.

Figure 13 is the Cross-plot of the estimated PEF and the
neutron logs in well D in which the neutron log is
plotted in horizontal axis from -0.1 to 0.4 mV and the
estimated PEF log from 0 to 10. As the neutron log
increases, the porosity increases as well and the
estimated PEF log reads a low value between 2 and 3
which is related to sandstone and shale. As the neutron
log decreases, the PEF value reads between 5 and 6.

The range between 5 and 6 shows a dense and less
porous formation which is related to limestone and
Anhydrite. This indicates that the estimated PEF log by
the MRGC method is acceptable. The linear relationship
between NPHI and PEF logs is as: PEF= 5.80432-
14,7678 * NPHI in which CC=0.69 .
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Fiaure 13. PEF and NPHI loas Cross plot in well D

between 5 and 5.5 which relates to limestone and
anhydrate.

As the Density log reading decreases, the PEF reading
is between 2 to 3 which shows porous formations like
sandstone and shale rocks .This shows that the
estimated PEF log by the MRGC method is excellent.
The linear relationship between RHOB and PEF logs is
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PEF=-11.53916.07501 with a high correlation of CC =
0.80.

Figure 15 is the Cross-plot of the estimated PEF and

NDS in well D. The NDS log is plotted in horizontal

axis from -10 to 10 and the estimated PEF log from O to
=Rz
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Figure 14. PEF and NPHI logs Cross plot in well D

CONCLUSION

To identify formation lithology, it is required to have
PEF and LITH logs. However, these logs are not
available in old wells. Additionally, there is a
limitation of core data and lack of coring in all the
wells for lithology identification purposes.

In this study, the MRGC method is performed to
estimate well logs. In this method, petrophysical data
are grouped into a number of clusters based on NI
and KRI indices. Compared to conventional methods,
the introduced procedure is robust and shows
superior results.

This type of clustering is the advantage of the MRGC
method in respect to other clustering techniques. In
each obtained cluster from the MRGC method, a
relationship between PEF log and the model logs and
also, between LITH log and the model logs is
derived.

In this study, the formation is divided into 15
different clusters using MRGC method, in which, for
each cluster the majority of PEF and LITH logs are
derived and the average value of each cluster is
related to PEF and LITH logs. For each average
value, a number is defined which is the estimated
PEF and LITH, so the MRGC method is more
accurate. As the number of clusters are increased, the
estimated PEF and LITH logs are smoother.

10. In NDS log, the negative points show sandstones
and the estimated PEF log reads 2. The linear
relationship between NDS and PEF logs is PEF
3.669210.235632 with CC= 0.41.
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Abstract: Online shopping is a new phenomenon in the field of E-Business and is certainly going to be the future of
shopping in the world. Though online shopping is very common outside Malaysia, its growth in Malaysian Market,
which is a large and strategic consumer market, is still not in line with the global market. The present research paper
has used exploratory study to highlight the various factors and variables impacting the behavior of consumers
towards on-line shopping in Malaysia. Data was collected from students’ samples in Malaysia. SEM (Structural
Equation Model) was used to test the hypotheses and confirmed the fit of the model. The researcher found that there
are three factors for explaining attitude and intention towards online shopping, which are privacy, security and
subjective norm. The results show that if students worry about whether their information due to the process of online
shopping will be used for other purposes, it will reduce their purchase attitude.

[M. Zendehdel, L. Paim. Perceived risk of security and privacy in online shopping: A study of Malaysia
context. Life Sci J 2012;9(4):983-987] (ISSN:1097-8135). http://www.lifesciencesite.com. 151
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1. Introduction potential adverse consequences of buying a product

With the rapid growth of the Internet, online or service (Littler & Melanthiou, 2006), and is
shopping has become one of the most profitable e- frequently defined as the possibility of negative
commerce on the Internet over the last decade results (Das & Teng, 2004).According to
.Electronic commerce has created significant Lallmahamood (2007), discussed perceived security
benefits, but has also increased the likelihood or and privacy as the user’s perception of protection
negative consequences of some risks that already against security threats and control of their personal
exist in the offline environment and created some data information in an online environment. In this
risks that are completely new. Understanding study, perceived risk refers to the uncertainty that
people’s perceptions of attitudes towards online risks consumers face when they cannot predict the
is therefore, important for ecommerce(Gabriel & consequences of their online transaction behavior
Nyshadham, 2008).This study addresses perceived (Samadi & Yaghoob-Nejadi, 2009). Security and
risk of security and privacy with respect to online privacy is the negative result in online buying that is
shopping services as trading platforms, which can not found in traditional commerce (Corner &
remove any middlemen between the vendors and Thompson, 2005; Salo & Karjaluoto, 2007; Zhou,
consumers and facilitate a safe and legal Dresner, & Windle, 2008). Miyazaki and Fernandez
authentication mechanism as well as a secure (2001) pointed out that the Internet security of
transaction platform (Kayworth & Whitten, 2010; Intimate details is the main barrier to consumer
Martin & Camarero, 2008). Prior research suggests online shopping. Personal data being transferred to
that perceived risk is an important factor influencing others without authorization, insecure transactions,
online consumer behaviour (Cunningham, Gerlach, & and personal information being stolen by others are
Harper, 2005; Pavlou, 2003; Salam, Iyer, Palvia, & the aspects associated with the security and privacy
Singh, 2005; Schlosser, White, & Lloyd, 2006). of the Internet (Aldas-Manzano, Lassala-Navarré,
Previous studies have shown that perceived risk is Ruiz-Mafé, & Sanz-Blas, 2009; Polasik &
derived from consumer uncertainty, especially in the Wisniewski, 2009). In present study, perceived risk
case of Internet shopping (Bakos, 1997; Martin & focuses on users’ concerns about possible losses due
Camarero, 2008). to fraud, personal information being intercepted by

Similarly, Miyazaki and Fernandez (2001), others, the unauthorized use of personal information,
found that perceived risk had a significant impact on and unprotected transactions as well as consumer
online purchasing behaviour. Behaviour researchers, behaviour researchers. In a number of studies, a
for the most part, defined perceived risk in terms of significant negative impact of risk perception on the
the consumer’s perceptions of the uncertainty and attitude towards online shopping or likelihood to
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purchase online was found (Grabner-Kruter &
Faullant, 2008; Jarvenpaa, Tractinsky, & Michael
2000; Teo & Liu 2007). The influence of risk
perception on consumer attitudes and intention may
be different in situations that are dominated by
different types of risk (Mandrik & Bao, 2005). The
impact of risk factors on attitudes, intentions or actual
usage of online-shopping has been investigated in
several studies (Chang , Cheung , & Lai, 2005).
Pavlou (2003) found that perceived risk has a
negative effect on the intention to do e-commerce
transactions. Kim (2008) also demonstrates that
perceived risk has a strong negative impact on the
intention to purchase via the Internet. As a result, in
the online channel, perceived risk reduces
consumers’ intention to conduct transactions.
Consumers hesitate to utilize a retail store when they
feel insecure and perceive risk related to purchase
(Korgaonkar & Karson, 2007). Consumer’s fears
their private information may be misused by some
unauthorized person, and, thus, are reluctant to
provide information on the Internet. Jarvenpaa and
Tractinsky (1999) argued that a customer might be
willing to buy from an online store if it is perceived
to be of low risk even if they do not have a highly
positive attitude towards the store.

Securtty

Privacy

Subjective

Figure 1. Research Model

Beside attitude refers to ‘‘the degree of a
person’s favorable or unfavorable evaluation or
appraisal of the behavior in question’” (Fishbein and
Ajzen, 1975). According to the TPB, attitude impacts
users’ behavioral intention, which in turn influences
their actual behavior. ~ When individuals form
positive attitude towards online shopping, they will
have a stronger intention toward adopting it, and thus
they are more likely to use it. Subjective norm refers
to “‘the perceived social pressure to perform or not to
perform the behavior’” (Ajzen, 1991). In other words,
subjective norm is related to the normative beliefs
about the expectation from other people. Many
Internet users choose to shop online because their
friends shop online too, and they recommend it to
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Them. Research model (Figure 1) was adhered to
observe the factors affecting online shopping which
have demonstrated literature support.

Therefore, based on our earlier discussion, we
propose the following hypotheses:
H1: There is a negative relationship between
perceived risk (privacy, security) and intention
toward online shopping.
H2: There is a positive relationship between
subjective norm and intention online shopping.

2. Materials and Method

Present study used a questionnaire survey
with two parts to test our theoretical model. The first
part had questions measuring the constructs in the
research model, while the second part had
demographic questions about the participants. Each
item corresponding to the constructs was measured
using a seven-point Likert scale, with answer choices
ranging from “disagree strongly” (1) to “agree
strongly” (7), and most of these items were adapted
from the existing literature while the scale items for
subjective norm, , and attitude were adapted from
Taylor and Todd (1995). In addition, the items
measuring perceived risk were adapted from Lee
(2009).

Survey approach was chosen to gather
information directly from students in universities
located in the Klang valley .students are potentially
able of utilizing internet services and are believed to
be the most frequent and active internet users
(Zendehdel, Paim, Bojei, & Osman, 2011). Thus, it is
significant for retailers and consumers’ behavior
researcher to recognize Malaysian students’
population intention toward online shopping due to
student’s role in online marketing in Malaysia(Sabri
et al., 2008). Thus selecting students as our sample
was appropriate. And cluster sampling method was
used. Firstly, whole population (population of
universities in klang valley) was separated into two
clusters (public and private). Then, from the selected
clusters the researcher chose four universities from
each cluster through simple random sampling. Hence,
students who enrolled in a broad range of courses in
each faculty and institute were chosen.

Among 400 questionnaires that were
dispersed, about 380 were returned, but only 375
completely answered. Frequency distribution profile
of respondents showed that 60 percent of the
respondents were female while 40 percent were male.
The majority of the respondents (55.2 %) fall in the
age range between 20 to 25 years of age.
Respondents having a monthly income ranging from
less than RM 2400 were the majority income group
(72.3 %). From the ethnic point of view, Malays
comprised 52.4%, followed by Chinese and Indians
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that composed 32.8% and 14. 4% of the study sample
respectively.

3. Result

In order to achieve the research aim and test
the hypotheses, AMOS 16 was used to perform these
analyses. Comprehensive instrument validation and
reliability procedures were followed in order to
validate the instrument empirically. For the
constructs of perceived risk (privacy, Security ) and
attitude, intention, subjective norm), this study used
CFA as a confirmatory test to measure validity and
reliability, while other constructs were examined with
SEM was used to test the model fit. “Structural
equation modeling seeks to explain the relationships
among multiple variables; it examines the structure of
interrelationships.

Table 1.Overall Fits of the Research Model

3.1 Analysis of the structural model

We assessed the overall goodness of fit
using the chi-square test. The chi-square test assesses
the adequacy of a hypothesized model in terms of its
ability to reflect the variance and covariance of the
data. The results of structural equation modeling
obtained for the proposed conceptual model (Table
1). Approximation (RMSEA) of 0.055. Generally, fit
statistics greater than or equal to 0.9 for GFI, NFI,
RFI, and CFI indicate a good model fit (Hairs et al.,
1998). In addition, RMSEA Values ranging from
0.05 to 0.08 are acceptable (Hairs et al., 1998),
indicating that our model fit was acceptable. The
other fit indices, except AGFI, indicated that our
proposed model obtained an adequate model fit.

Fit indices _2/df CFI NFI RMSEA AGFI GFI
Observed 2.645 .942 911 .066 0.85 0.90
value
Recommended <3 >9 >9 <.08 >.9
value >.9
Table2. Results of Hypotheses Testing of this Study
Hypothesis v DV Coefficient (P-value) Remark
H1 Privacy Attiude -413 oA Supported
H2 Security Attitude -.327 A Supported
H3 Subjective norm Attitude 470 A Supported

4. Discussion
The results, as displayed in (Error!

Reference source not found.), show that there
is a significant negative relationship between
perceived risk and attitude towards online shopping
Therefore, H1-2 was supported by the data in this
study. This is consistent with previous studies in
which risk perception was found to have a significant
negative impact on the attitude towards online
shopping or likelihood to purchase online (Grabner-
Kruter & Faullant, 2008; Jarvenpaa et al., 2000; Teo
& Liu 2007).The results show that if students worry
about whether their information due to the process of
online shopping will be used for other purposes, it
will reduce their purchase attitude. Furthermore, this
study found that if information security is not
guaranteed,  students  will  actually reduce
consumption. Thus, online shopping managers must
pay attention. The government must also protect the
Privacy and security of consumers as one of the main
roles it can contribute in growing internet shopping.
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The results, as depicted in (table 2), show
that the exogenous variable of subjective norm made
a significant contribution in the prediction of attitude
towards online shopping. Therefore, the significant
relationship between normative and attitude H3 was
supported. This finding is consistent with Miniard
and Cohen (1983),and Ryan (1982) who proposed
that normative beliefs influence attitude formation, as
attitude may be formed on the basis of information
provided by an expert referent or expectations of
other significant people. In addition, a few studies
have examined potential relationships between
attitude and subjective norms (Quintal et al., 2010),
that is, students are likely to believe the opinion of
others who are important to them (e.g., peers, family)
when they decide whether or not to buy a product.
The results also lend support to previous findings,
indicating that purchase intention is positively
influenced by subjective norm. This finding implies
that when students find that people around them have
adopted online shopping, they will be more willing to
use it.
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5. Implications

In terms of subjective norm they should
build positive word of mouth to enhance the
perception of friends and family members of current
customers. In this respect, online shopping providers
may use a positive word-of-mouth strategy to
enhance the awareness of their services and promote
their benefits. Further, from a managerial standpoint,
identifying consumer risks is important and how to
reduce these is of great importance to e-marketers,
who need to ensure that security and privacy policies
are appropriately defined, implemented, and
communicated to the relevant stakeholder. Online
shopping marketers could also look into the
possibility of spreading and promoting security and
privacy related information on the Internet. First, e-
commerce computer network security technologies,
such as firewalls, virtual private networks, intrusion
detection systems, and virus prevention techniques,
should be used to strengthen online security. Second,
e-commerce security management systems should be
developed, including personnel management, security
systems, tracking audit systems, maintenance
systems, data backup systems, and regular cleaning
of virus systems.

Finally, the managerial implications of this
study are to provide online shopping companies with
information security policy considerations, and to
help companies to develop online marketing
strategies using information technology regarding
consumer behaviour and psychological impact.
Future research can create an in-depth understanding
of security perceived risk and consumer behaviour.
This implies that controlling the risk of online
shopping is particularly important for managers as
they decide how to assign resources to retain and
expand their current customer base. However,
building a risk-free online shopping transaction
environment is a difficult thing. Therefore, online
stores need to search for risk-reducing strategies that
might assist in inspiring high confidence in potential
customers. This study suggests that they should
consider focusing on the prevention of fraud, identity
theft, and financial loss. For example, building secure
firewalls to avoid intrusion, developing methods for
strengthening encryption and authenticating websites
are all measures that should be undertaken.
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Abstract: The language to control objects is a primary requirement in design of a complex system. Context free
grammar plays an important role in modeling control functionalities of a system by grammatical rules. This
generates naturally the operation of a system by the language which having commands in the form of strings
generated by variables which are nested inside variables arbitrarily deeply. The formal method Z is an ideal notation
which is used for describing state space of a system and then defining operations over it. Consequently, an
integration of context free grammar and Z will be an effective tool for increasing modeling power for a complex
system. In this paper, we have given a procedure for integrating CFG and Z. Formal definition of a CFG is defined.
Then derivation of a string and further development of formal language is formalized. The specification of this
relationship is analyzed and validated using Z/EVES tool.
[Zafar NA, Khan SA, Alhumaidan F, Kamran B. Formal Modeling towards the Context Free Grammar. Life Sci
J2012;9(4):988-993] (ISSN:1097-8135). http://www.lifesciencesite.com. 152
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1. Introduction

Machines are controlled by computer based
systems and, of course, computers are controlled by
software systems. When software is used in
controlling a complex system, for example, safety
critical system; its failure may cause a big loss in
terms of wealth, deaths, injuries or environmental
damages. Consequently, constructing  correct
software is as important as its other counterparts, i.c.,
hardware or electro-mechanical systems (Hall, 2002).
Formal methods are mathematical based techniques
used for specification of properties of software and
hardware systems for insuring their correctness
(Burgess, 1995). We can describe a mathematical
model of a system and then it can be analyzed and
validated increasing confidence of development
(Gwandu et al., 1994).

At the current stage of development in formal
methods, it is not possible to develop a system using
a single formal technique and as a result integration
of approaches is required. That is why integration of
approaches has become a well-researched area.
Further, it is an open research area in computer
science and engineering leading to development of
automated computer tools and techniques.

Design of a complex system, not only requires
functionality but it also needs to model its control
behavior. There are a large variety of techniques for
software specification which are suitable for specific
aspects in the process of the software development.
For example, Z notation, Vienna Development
Methods, B Method and algebraic techniques are
usually used for defining data type while Petri nets,

http://www.lifesciencesite.com
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process algebras, automata and state-charts are best
suited for capturing dynamic aspects 4. Therefore it is
required to identify a relationship between static and
dynamic modeling techniques for complete
development of a system.

Although integration of approaches is a well
researched are (Beek et al., 2004; Hasan et al., 2007;
Gervais et al., 2005; Araki et al., 1999; Akbarpour et
al., 2002; Raymond, 2004) but there does not exist
much work on formalization of structures which
generates formal languages. Dong et al (2004, 2005)
described the integration of Object Z and timed
automata. Another piece of good work is reported by
Constable (1997, 2000) has proposed a constructive
formalization of some important concepts of
automata using Nuprl. A relationship is investigated
between Petri-nets and Z notation in (Heiner et al.,
1999; He, 2001). An integration of B method and
UML is presented in (Leadinng et al., 2002,2002a ).
Wechler, W. has introduced some important
algebraic structures in fuzzy automata (Wechler,
1978). In (John et al., 2002), a treatment of fuzzy
automata and fuzzy language theory is discussed
when the set of possible values is a closed interval [0,
1]. TIto, M., has described automata and formal
languages from the algebraic point of view.
(Mansoor et al.,2007). Proposed, an algorithm to
eliminate the useless productions of CFG.

In this paper, a relationship between Z notation
and CFG is checked and verified after removing
inconsistencies. Formal construction is given using Z
notation, and it is analyzed and validated using
Z/EVES tool. The major objectives of this research
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are: (i) identifying and proposing an integration of
context free grammar and formal methods enhancing
modeling power of complex systems and (ii)
providing a syntactic and semantic relationship
between Z and CFG. In section 2, an introduction to
formal methods is given. In section 3, an overview of
context free grammar is provided. Formal
specification of context free grammar is described in
section 4. Section 5 describes the modeling analysis.
Finally, conclusion and future work are discussed in
section 6.

2 Formal Methods

Formal methods are mathematical approaches
used for describing and analyzing properties of
software systems (Khan et al, 2011, 201l1(a),
2011(b); Zafar et al., 2012). These techniques are
based on discrete mathematics such as logic, set
theory and graph theory. Formal methods may be
classified in several ways. Property and model
oriented methods are two main classification of it
(Brendan, 1998; Khan et al., 2007). Property oriented
methods are used to describe software in terms of
properties or constraints that must be satisfied. Model
oriented methods are used to construct a model of a
system’s behavior (Spivey, 1989; Ahmad et al,
2011,; Ali et al., 2012, 2012(a)). Formal methods are
used to improve quality of software systems by
means of documenting and specifying in a precise
and structured manner. Although formal methods are
successfully applied in many research areas of
computer science but at the current stage of their
development, it requires an integration of formal and
traditional approaches.

Z notation is one of the most popular
specification languages in formal method. The Z
(Spivey, 1989) is a model oriented approach, which
is based on set theory and first order predicate logic.
It is also used for specifying the behavior of systems
as an abstract data types and sequential programs can
also be modeled using it. In this paper, Z is selected
to be integrated with algebraic automata because a
natural relationship exists between these approaches.
The Z is based upon set theory including standard set
operators, set comprehensions, Cartesian products,
and power sets. On the other hand the logic of Z is
formulated using first order predicate calculus. The Z
notation is used in our research because it allows
organizing a system in smaller pieces known as
schemas. The schema defines the way in which state
of the system can be modified. A promising aspect of
Z is the mathematical refinement which is a stepwise
verifiable transformation of an abstract specification
into a concrete executable program. Once formal
specifications in Z are written it can be refined into
actually implemented system by the process of
stepwise mathematical refinements.
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3 Context free grammar

A context-free grammar (CFG) generates a
formal language where a clause is nested inside
another clause making a best use of recursion. Every
production of a context free grammar is of the form:
S — t, where S is a non-terminal consisting of a
single character/symbol and t is a string which may
contain only terminals or non-terminals on
combination of both. Further, t might me an empty
string. The notation: S — t is called a production or a
rule. Context free grammar consists of such kind of
rules which are applied one after other producing a
parse tree. The tree ends with terminals which are
leaves of the tree and each internal node is a non-
terminal which produces one or more further nodes.
The left hand side of a production rule of a context
free grammar is always a single non-terminal.
Because all rules only have non-terminals on the left
hand side and it can easily be replaced with the string
on the right hand side of this rule. Further the context
in which the symbol occurs is therefore not important
and hence the grammar is called context free
grammar. It is to be noted that the context free
grammar(s) are always recognized by finite state
machines having a single infinite taps. For keeping
track of nested units, the current parsing state is
pushed at the start of the unit and it is recovered at
the end. The context free grammars are very
important in designing and description of the
programming languages and their compilers. The
syntax of natural languages can also be analyzed by
using it.

The formalism of context-free grammar was
developed by Noam Chomsky who described the
linguistics in a grammatical form and finally
converted into mathematical models providing a
precise and simple mechanism for describing of
languages. This way of description of languages
makes the formalism  producing  rigorous
mathematical studies. The context free grammars
allow an efficient parsing of algorithms and their
constructions in a simple way. Using the grammar, it
can be determined whether a string can be generated
or not. Further, the way of generation is also
determined. On the other hand, context free
languages have their own limitations. For example,
some of the operators, which are well-defined in
many models of automata theory, do not behave well
in case of context free grammar. The intersection of
two context free grammars, in general, is not context
free, is an example of those operators. The
complement of a context free language is not context
free, is another example of it. However, union,
concatenation and Kleene star operators produce
context free language when applied to context-free
language or languages.
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4 Formal Specification of Context Free Grammar

In this section, an integration of some important
concepts of CFG and Z notation is given. It is
mentioned that the definitions used are based on the
book with title “Algebraic Theory of Automata and
Languages” (Brendan et al, 1998). The set of
structures used are: (i) CFG (ii) Derivation (iii)
Derivations (iv) WorldOfCFG and )
LanguageOfCFG.

We start with the definition of context free
grammar which is a 4-tuple (V. R, S), where, Vis a
finite set of non-terminals, ) is the set of terminals, it
is disjoint from V, this make the words for a
language. S is the start non-terminal. R is the relation
from Vto (V ) )*such that Fwe U Y)*: (Sw)e
R. In the specification denoted by CFG, we define the
sets of non-terminal by ¥, set of terminal by Sigma,
the set X denotes both the set of terminals and non-
terminals. The notation rules define the relation
between V and seqX. The seqX, denotes the set of all
sequences containing terminals and non-terminals.
The predicate part defines, Sigma is a finite set of
terminals, it is disjoint from the set of non-terminals.
The production rules are defined by the relation
denoted by rules such that if 3 a stringof type seqX
then (50, w)e rules. Where s0 is the start non-
terminal used to represent the whole sentence or
program.

[X]

V=X
Sigma ==X
~ CFG
variables: F V
terminals: F Sigma
alphabets: F X
rules: V< seq X
s0:V

s0 € variables

dom rules C variables

variables N terminals = {}

alphabets = variables U terminals

Jw. seq X| w e ran rules « (s0, w) € rules
Vst: seq X | st e ran rules - ran st C alphabets

Invariants:
1. The wvariable sO must be an element of
variables.
2. The domain of rules relation is subset of
variables.

3. The terminals and non-terminals are disjoint
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sets.

4. The entire set of alphabets is union of
terminals and non-terminals.

5. There exists at least one rule which contains
start variable on the left hand side.

6. Elements of all the rules are members of

alphabets.
Formal Construction of Productions
In this section, we describe the formal

specification of production rules. Production rule is
substitution rule perform recursively to derive new
string of terminal and non-terminal from the string of
terminal and non-terminal.

In the specification denoted by the Derivation, we
specify the process of production of one string from
another string of terminal and non-terminal. In the
specification st/ and st2 are two strings of type seqX.
We say stl yields st2 if FaeV, b, st3 and st4 eseqX
such that:

stl =st3 “a) std Ast2=st3" b st4.

Thus, s¢2 is the result of obtained by the rule (a, b) to
St2.

_ Derivation
ECFG
drives: seq X <= seq X

Vsil, st2: seq X | ran st] C alphabets A ran 512 C
alphabets
. (stl, 5t2) € drives
= (Ja: V; b: seq X, st3, st4: seq X
st3 e ran rules A st4 e ran rules ~ (a, b) € rules
- stl =513 {a) " std Ast2 =st37 b std)

Formal Construction of further Derivations

The specification schema denoted by
Derivations is the extension of schema Derivation.
This specify the generation of one string of non-
terminals or terminals to the string of non-terminals
or terminals. In the specification we consider two
strings of non-terminals or terminals denoted by stl
and st2. The schema Derivations call the schema
Derivation in successive manner and develop the
productions: stl=st3A st3=st4 A s4=>st5A stS=st2
as specified.

In many fields of computer sciences words
generated from grammar to code certain programs
used to functionalize a system. The schema denoted
by WorldOfCFG is used to generate strings of
terminals from the strings of non-terminals and
terminals. Word of CFG is define to be a string of
terminals of type seq Sigma generated by successive
production from the string of non-terminals or
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terminals of type seqX. For generating word
WordOfCFG uses operation of schema Derivations to
perform the desire production.

_ Derivations
EDerivation
drivess: seq X <= seq X

Vstl, st2: seq X | ran stl € alphabets A ran st2 Calphabets
- (stl, st2) e drivess
= (Tst3: seq (seq X) |1 < #513 A ran s¢3 C ran rules
. ((stl, st3 1) € drives
= (Fa: V; b: seq X; st4, st5: seq X
st4 € ran rules A st5 e ran rules A (a, b) € rules
o st =st4 " {ay st5Ast31 =st47 b st))
ANVIENT ie2.. #513
- ((st3(i- 1), st3 1) e drives
= (FJa: V; b: seq X; st4, st5.: seq X
st4 € ran rules
A St5 e ran rules
A(a, b) e rules
cSI3(i-1) =514 {a)  st5
Ast3i=std " b st3))
A ((s13 (# st3), st2) e drives
= (Ja: V; b: seq X; st4, st5. seq X
st4 € ran rules A st5 e ran rules A (a, b) € rules
o St3(#st3) =std {a) " stSAst2 =std b st))

Worlds generated by CFG
— WordOfCFG
EDerivations

word?: seq Sigma

ran word? C terminals
(sO), word?)  drivess
= (Js23: seq (seq X) |1 < #5513 A ran st3 C ran rules
o (({sO), st3 1) e drives
= (Ja: V; b: seq X; st4, st5: seq X
st4 e ran rules A st5 € ran rules A (a, b) € rules
« {sO) = st4d " {a) " sti Ast3 ]l =st4 b stI))
ANVENT ie2. #s13
« ((st3 (- 1), st30) edrives
= (Ja: V; b: seq X, st4, st5: seq X
std € ran rules A st5 € ran rules A (a, b)e rules
- st3(i-1)=st4d {ay st
Ast3i=st4d" b st5)))
A ((st3 (#5t3), word?) e drives
= (Ja: V; b: seq X, st4, st5: seq X
st4 e ran rules A st5 e ran rules A (a, b) € rules
o st3 (#st3) =st4” {a) " st5 A word?
=st4~ b st5))
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Language generated by CFG.

The set of words generated by a schema
WordOfCFG is called a context-free language. In the
specification LanguageOfCFG a sequence of
terminal is denoted by w is of type seq Sigma belongs
to the set language if there exist a set of derivations
from s0 to w operated by the schema Derivations as
specified in the following schema.

— LanguageOfCFG
SDerivations
language?: P (seq Sigma)

Vw: seq Sigma | w e language? - ran w C terminals
Vw: seq Sigma | w € language?
. ((sO), W) e drivess =
(st3: seq (seq X) | 1 < #s13 Aran st3 C ran rules
o (({sO), st3 1) e drives
= Ja: V; b: seq X; st4, st5: seq X
st4 € ran rules A st5 e ran rules A (a, b) € rules
o (sOY =514 a) " std Ast3 ] =st4d” b7 s13))
AWVENT ie2. #st3 « (513 -1), st30) e drives
= (Ja: V; b: seq X; st4, st5: seq X
st4 e ran rules
A St5 e ran rules
A (a, b) € rules
e st3(i-1) =st4d” {a) " st5
ASE3 i =std” b s5t5)))
A ((st3 (#513), w) € drives
= (Ja: V; b: seq X; st4, st5: seq X
st4 e ran rules  st5 e ran rules A (a, b) € rules
o st3(#st3) =std la) " stSAw=st4" b st5)))

5 Model Analysis

As we know that there does not exist any
computer tool that may guarantee about the complete
correctness of a computer model. That is why we can
believe that even the specification is written, in any
of the formal languages, it may contain potential
errors. That means the art of writing formal
specification never assures the consistencies,
correctness and completeness of the system to be
developed. But, on the other hand, if the formal
specification is checked and analyzed with computer
tools it certainly identifies, if exist, the potential
errors in syntax and semantics of the formal
description of a system. The Z/EVES is one of the
most powerful tools which we have used for writing
validating and analyzing the formal specification
written in Z.
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Conclusion

In this research, the approach of context free
grammar is combined with Z notation which defining
a relationship between fundamentals of these
approaches. At first, we have described formally the
structures of context free grammar then formal
models of derivation process from a string to a string
of non-terminals or terminals is presented. Further we
specified the process of production in sequence by
using the schema Derivations. At the end we
presented the formal model to generate the words
from CFG and further its language. Formal proofs of
the above models are presented under the certain
assumptions. Formal models of few interesting
algebraic structures and its variants are proposed by
reusing the definitions of the abstract structures. The
specification of this integration is verified and
validated using Z/Eves tool. An extensive survey of
existing work was done before initiating this
research. Some interesting work (Wechler, 1978;
Tuan, 2000, Bowen, 1996, Vilkomir, 2001) was
found but our work and approach are different
because of conceptual and abstract level integration
of Z and CFG. Why and what kind of integration is
required, were two basic questions in our mind before
initiating this research. Since, CFG is best suited for
modeling system’s behavior by using proper
sequence of strings, while Z is an ideal one used for
describing state of a system. This distinct in nature
but supporting behavior of Z encouraged us to
integrate Z with CFG.

Most of the researchers have either taken
some examples in defining integration of approaches
or have addressed only some aspects of it. Further,
there is a lack of formal analysis supported by
computer tools. Our work is different from others
because we have given a generic approach to link Z
and CFG. A computer tool support is provided for
analysis and validation of this relationship as well.

Few benefits of using Z are: (i) Every object
is assigned a unique type providing useful
programming practice. (ii) Several type-checking
tools exist to support the specification. (iii) The
Z/Eves is a powerful free tool to prove and analyze
the specification. (iv) the rich mathematical notations
make it possible to reason about behavior of a
specified system effectively.
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Abstract: Current World Wide Web means to display pages to end user, while the Semantic Web is a vision of a
next-generation network focuses on "Meaning" instead of merely pasting arbitrary text on a page. An intelligent
software agents use information to organize and filter data to meet the user's needs. DAMLA+OIL and Web Ontology
Language OWL are the current environments to create Ontology over RDF and XML structures which are used to
represent data intelligently among different Ontologies. To assure quality and accurateness in Ontologies in the early
design stage, we used the Z-specification which is a formal language based on discrete mathematics such as
predicate logic, sets, relations and functions to specify the behavior of Semantic Web. Further, we applied a
transformation from schemas written in Z-specification to OWL. The formal specification is described and validated
using Z/EVES tool. A fundamental goal of this research is to transform a verified and validated specification to

OWL to design Ontologies.
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1. Introduction

The Semantic Web (Berners, et al, 2003) is
an intelligent extension of current World Wide Web.
It describes Web services in such a way that
computers or intelligent software agents can
understand the meaning of Web pages. It is still in its
evolving period, challenges are still there to meet the
goals. Semantic Web's developers are looking to
XML and RDF to meet these challenges.
DAMLAOIL (Harmelen et al., 2001) and OWL
(Dean et al., 2004) are the current environments over
the top of XML and RDF. They are playing
remarkable role in designing Ontologies and
interacting among different Ontologies over the
Internet. These languages are based on descriptive
logic and they are designed to be decidable (World
Wide Web, 2003). The Z-notation (Khan et al., 2008,
2009, 2011) is a formal specification language based
on descriptive logic, sets, relations and functions.
Descriptive logic can be regarded as the subset of
predicate logic. Therefore, Z is more expressive than
other Ontology languages. Z/EVES (Meisels, 1997)
is a proof tool for reasoning and checking Z-
specifications. In this paper we use Z-specification to
specify and verify the requirements of the Semantic
Web. In the idea we first specify system in Z-
specification then check its proof and syntax by
Z/EVES tool. Further convert Z-model into OWL to
design Ontology. The use of Z-specification and
Z/EVES tool removes inconsistencies and
ambiguities in Ontology. The transformation between
Z-specification and OWL can confine the properties
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of Ontology that the OWL can not. As (Dong et al.,
2004) describes that the intrinsic homogeneity
between semantic bases of ontology languages and Z
implies that Z can be regarded as an ontology meta-
language and it can even capture properties that
ontology languages cannot. Further, (Dong et al.,
2002) expresses that Z-specification can capture
various requirements of Semantic Web services
including ontology and service functionalities. The
resecarch of wusing the transformation of Z-
specification and Semantic Web has already been
used. As (Dong et al., 2004(a)) use Z-specification on
DAMILAOIL to design and reuse ontology. As a
forward approach proposed by J.S. Dong et al.
(2002), they describe that the use of Z semantics to
design Ontology would be easy to reduce Ontology
flaws. In his technique they simply introduced a
transformation of Z model into DAMLAOIL to
design Ontology and also provide some rules of
transformation. The idea was simple but he left a
reverse technique that is to transform the
DAMLAOIL to Z-specification for their future work.
Further J.S Dong and his team propose the reverse
technique in which they use Racer with Z-
specification and introduced that DAMLAOIL can be
re transformed into Z Model to check inconsistencies
of Ontologies. The idea became complete here with
forward and reverse transformations together to
remove Ontology related flaws by the description
logic. Dong et al. (2002) describe the combined
approach of DAMLAOIL, Z-specification language,
RACER and Alloy, in the research they first apply Z-
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specification to design Ontology, next RACER is
used to identify any inconsistency in Ontology, after
that Alloy is used to trace origin of an error(s) and
lastly Z-specification is used to express complex
Ontology properties. The only problem seen in this
approach is a long procedure. Whereas, this can be
possible more efficiently with the integration of
Ontology Web Language OWL and Z-specification.
The OWL has more and extra efficient features over
other ontology's based languages, W3C recently
introduced OWL for Semantic Web which is on top
of XML/RDF.

In the paper we use OWL as Ontology
language. The language OWL is derived from
DAMLAOIL which does not include qualified
number of restrictions. The OWL can define
symmetric properties and does not rename RDF-S
primitives which increase the power of Semantic
Web. The mentioned importance forced us to map Z-
specifications to OWL with the motivation from
basic idea described by (Dong et al., 2002, 2004).

The rest of the paper is organized as follows.
In section 2, an introduction to formal method is
given. In section 3 we describe an overview of
Semantic Web, OWL, DAMLA+OIL, XML and RDF
and further describe the conceptual model for Z
approach to OWL. Section 4 consists of
implementation and verification of model with
Z/EVES tools and section 5 contains the conclusion
of the study and a future work

2. Formal Methods

Formal methods are based on mathematical
techniques and notations uses for describing and
analyzing properties of software systems (Clarke et
al.,, 1996; Khan et al., 2011(a); Zafar et al., 2012;
Ahmad et al 2012; Ali et al, 2012). These
mathematical techniques are based on discrete
mathematics such as predicate logic, set theory,
relations, functions, and graph theory. The process, to
develop software systems using formal methods is
shown in the Figure 1 (Liu et al.,1995 ).

o »‘ Requirements il

i
i

Validation ! PR |
! Formalization |

i i

i

i

i

i

j
,,,,,,, —=>  Specification 1

/ Refinement

i
i
Specification 2 [
i
i
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i
|

Verification | / Refinement
|
|
|

ks —{ Specification 3 |¢-----------==—————~—— |

Figure 1. The Process of Software Development
using Formal Methods
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The "Requirements" are the result of requirements
analysis and are normally described in informal
language. 'Specificationl' represents the stage of
transformation from requirements to formal methods.
Further, the process from 'Specification 2' to
'Specification n' corresponds to the stage of design.
The process from 'Specification n' to 'Program’
corresponds to the stage of implementation or coding.
Validation and verification are the two basic
principles that arise in system development.
Validation addresses whether the produced system
fulfills the requirements and verification check
whether the software meets the requirements
established in the previous phases. The aim of this
approach is to demonstrate the process of
development of a system from requirement to coding
using formal specification. The use of this approach
identifies errors and oversights early in the design
life-cycle which are then easy to remove, with
consequent high quality and cost saving software
development. The Z-notation (woodcock et al.,
1996), is model-oriented approach, it is used for
specifying the behavior of abstract data type and
sequential programs. The Z-specification divides the
specification of complex system in different states
called schemas. The schema consists of three parts;
schema name, schema signature and schema
predicate. These schemas can be combined to
produce the overall description of the system. The
paper addresses schemas in the specification part of
the paper. Z-specification cannot typically be
executed by computers, but the standard tools are
available which are used for checking syntax and
proof of the specification, leads to quality of
specification and this allows mistakes to be detected
and corrected sooner in the design life cycle.

3. The Semantic Web

Semantic Web is a future of current Web in
which information is given with well-defined
meaning in such a way that computers or intelligent
software agents can understand the meaning of Web
pages (Berners et al., 2002. Allwood et al., (2008)
describe that the Semantic Web is an evolving
extension of the World Wide Web in which Web
content can be expressed not only in natural
language, but also in a form that can be understand,
interpret and use by software agents, thus permitting
them to find, share and integrate information more
easily. Semantic Web is a combination of different
Ontology over Internet in such a manner that they can
understand, interpret data intelligently without human
involvement. Where ontology is a data model
represents a set of concepts within a domain and the
relationships between those concepts (Yang et al,
2008). Ontologies are represented by Ontology
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languages such as DAMLA+OIL and OWL, which are
based on top of XML and RDF. XML is a set of rules
for defining and representing information as
structured documents for applications on the Internet.
RDF is a model for describing Web resources.
Differentiating from HTML, HTML is aimed to
deliver data to end user while XML is an extensible
language: a language to describe other languages.
XML is focused on syntax of the document rather
than text. RDF defines resources on the Internet and
provides interoperability between applications to
exchange data. So that RDF uses XML to exchange
description of Web resources. RDF Schema provides
the built in vocabularies for RDF library. It is used to
define properties of Web resources. DAML is a
semantic markup language based on XML/RDF for
Web services. DAML combined with Ontology-
Interface Layer is referred as DAMLAOIL. By using
existing classes and properties, new concept can be
added. This enables the DAMLA+OIL to reuse the
existing technology. In 2003, W3C proposed a new
markup language for Semantic Web known as OWL.
It is based on top of DAMLA+OIL. Main differences
are, OWL does not include qualified number
restrictions, further, it can define symmetric
properties and does not rename RDF-S primitives. In
other words, the power of Semantic Web is increased
with OWL. It has three flavors: Lite, DL and Full
with enhanced capabilities used according to demand.

The semantic Web and Z-Specification

While communicating over the Web, these
Ontologies need to be proper functioning. If
Ontologies are not properly defined then obviously
wrong results will cause problems. Z-specification is
a descriptive logic which can perform well for
Semantic Web. We are providing the power of Z-
specification to built Ontology to meet the challenges
in designing, testing and verification stages.

3 Z-Specification towards OWL

In the paper initially we specify the system
using Z-specification. Further check their proof and
syntax by using Z/EVES. After verifying we
transform Z-model (encoded in ZML (Sun et al.,
2001) into OWL to design Ontology and after
checking and testing, retransformation of OWL into
Z-model (again encoded in ZML) to remove
inconsistencies in Ontology. The above process is
shown in Figure 2.
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Z-Model

(Encoded in ZML Format) «— < Specification

!

Z/EVES

Web Ontology <
Language (OWL)

I

Ontology Domain

RACER/FACT

[

Figure 2. The Process of Z Approach to OWL

Transformation of Z-Specification to OWL

In order to transform Z semantics in OWL,
we go through an example of IT talk discovery
system TDS. The TDS is an on line Web portal
offering the service of information about seminars. It
also offers IT related upcoming talks that may appeal
a register user according to his personal interests or
schedules. It can be categorize in four agents.

User's Calendar Agent
Distance Map Agent

User's Personal Agent
Talk Discovery Agent

All these agents work collaboratively on
behalf of human to extract the information about
user's travel guide. In the next subsections we
describe Z-specification in Z/EVES and then there
corresponding OWL semantics to highlight the idea
of transformation.

Z Model for IT Discovery System and OWL code

User's personal agent needs to consult with
User's Calendar Agent to determine whether user is
available or not. The calendar agent in IT Talk
Discovery System can be defined in Z-specification
as:

[TIME, DATE]
Where TIME and DTAE are of set types. The date
and time can be defined as the schema DateTime.
— Date Time.
d: DATE
t: TIME

The Status defined by Z free type definition shows
that either user is busy or not.

Status ::= Free/Busy

The Calendar schema is as:
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Calender
Schedule: Date_Time — Status

Transformation of Date and Time type definition into
OWL can be written as:

<?xml version="1.0"?>

<rdf:Description rdf:about="d:DATE">

<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
</rdf:Description>
<rdf:Description rdf:about="t: TIME">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
</rdf:Description>

</rdf:RDF>
Note: Code is simplified. Name spaces are omitted.

Distance Map Agent
After checking the availability of user, the
user's personal agent needs to determine the distance
between user's office and talk place. The Distance
Map Agent outputs the distance for the user's
personal agent.
We define [PLACE] is of a set type.
Map
places : P PLACE
dist. : places X places —R"

The OWL code can be written as:
<rdf:Description rdf:about="d:dist">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#ObjectP
roperty"/>
</rdf:type>
<rdfs:domain>
<rdf:Description
rdf:about="place:places"/>
</rdfs:domain>
<rdfs:range>
<rdf:Description
rdf:about="r:R"/>
</rdfs:range>
<rdfs:domain>
<rdf:Description
rdf:about="place:places"/>
</rdfs:domain>
</rdf:Description>
<rdf:Description rdf:about="r:R">
<rdf:type>
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<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
</rdf:Description>
Note: For simplicity, Namespaces and classes are
omitted.

User's Personal Agent
User's personal agent keeps user's personal
information i.e. user's profile, user's office location,
interests etc.
Z specification can be written as:
[NAME, TOPICS]
where NAME and TOPICS are of set type.
____Personal
Name: NAME
Office: PLACE
Interest: P TOPICS

The OWL code can be written as:
<rdf:Description rdf:about="nam:NAME">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
</rdf:Description>
<rdf:Description
rdf:about="office:PLACE">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
</rdf:Description>
<rdf:Description
rdf:about="interest: TOPICS">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
</rdf:Description>
<rdf:Description rdf:about="int:Interest">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#Class"/>
</rdf:type>
<rdfs:subClassOf>
<rdf:Description
rdf:about="interest: TOPICS"/>
</rdfs:subClassOf>

</rdf:Description>
Talk Discovery Agent
Finally, Talk discovery agent outputs

various results based on users interests. The Talk

lifesciencej@gmail.com




Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

schema is defined for a general talk type. Interested
talks are recorded in interestedtalk for the user.

Talk
place: PLACE
dt: Date_Time
subject: P SUBJECT

The OWL code for Talk schema can be
written as in user's personal agent
<rdf:Description rdf:about="1Int:Interested Talk">
<rdf:type>
<rdf:Description
rdf:about="http://www.w3.0rg/2002/07/owl#ObjectP
roperty"/>

</rdf:type>
<rdfs:domain>
<rdf:Description
rdf:about="p:Personal"/>
</rdfs:domain>
<rdfs:range>
<rdf:Description
rdf:about="T:Talk"/>
</rdfs:range>
</rdf:Description>

Implementation and verification

We checked the schemas's proof and syntax
by the tool Z/EVES, the snapshot of the proof is
shown in Figure 3.

Z/EVES - C:/Documents and Settings/administrator.YUIBD/Desktop/File1

File | Edit | Command | Window

Syntax Proof

Eager I Lazy

Specification

FIr
YNy

[TIME, DATE)

te_Time.
d: DATE
|| « 72

Status = Free | Busy
Calender.

’;heduie: Date_Time — Status

[PLACE]

ap.
places: P PLACE

[NAME, TOPICS)
—Fer: L

Name: NAME
Office: PLACE
Interest: TOPICS

— Talk.

place: PLACE
dt: Date_Time
subject: P TOPICS

| interested_talk: Personal <« Talk

<

—_ - -
4 start & Research Documenta... Y Short Report(new) - ...

[ B} F1G.283 - Microsoft ...

ZJEVES - C:/Documen... £ Z[EVES

s mE < )2 @ u3iPn

Figure 3. Z/EVES Schemas for IT Talk Discovery
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ezl & o D WL Ful - B & Di
= o 3 =1
1 =<7xml version="1.0"?=
2 i'fj<rd1'RDF srmin: owel="Fittp: Mavsaesy o3 orgf2002/07 fonw " ming: rof="http: Menene w3 orgH 99902022 rdf-syntax-nsd" wmins rdfs="htp Meewene w3 org 2000000 rdf-schemad"=
3 ¢ =rdf:Description rdfabout="p: Personal=
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5 =rdf:Description rdf about="http: ey w3 orgi200207 o B Class"=
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10 =rdf:Description rof: about="http: ey i3 org200207 o Class"=
11 =frifivpes

=frdf: Description=
=rdf:Description rdf:about="Int:Interested_Talk"=
_=rdf:type=

=frdftvpes

=rdfz;domain=

=ridf:Description rdf: sbout="p:Personal"/=
=frdfs:domain=
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i ardf:Description rdi:about="T:Talk"f=
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24 e RDF=

¥}
DO OO

R
=]}
S .

RDF/DWwL

i ardf:Description rdf:about="http: ananee w3 .org/200207 jowRObjectPropery" =

Talk Discovery Agent

Errars

9 vlal BinE 823 X

@ Thiz ontology is well-formed.

Figure 4. OWL code for IT Talk Discovery

Further we transform schemas to their
corresponding OWL code in Altova Semantic Works
2008 which is shown in Figure 4.

Conclusion

In this paper, we have discussed an idea of
designing Ontology, using Z-specification schemas.
The verification is done by Z/EVES and further
transformation is done into OWL code. To observe
the approach, we have used an example of IT Talk
Discovery System which is an on line Web portal
offering the service of information about seminars
and IT related upcoming talks that may appeal a
register user according to his personal interests or
schedules. We have shown, via an example, a one to
one correspondence between Z-schemas and OWL
code which provides an environment to transform Z-
schemas to OWL after removing an inconsistencies
and ambiguities from a specification.
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Abstract: The gastrointestinal tract (GIT) is one of the most interesting systems of reptiles. The present study aimed
to study the anatomical, histological and morphometrical features of the gastrointestinal tract (GIT) of the lizard
Scincus scincus and the snake Natrix tessellata. The wall of the different regions of the alimentary tract is built up of
four layers, from outside inwards: serosa, muscularis, submucosa and mucosa. The oesophageal mucosa is formed of
simple columnar epithelium in Scincus scincus, while in Natrix tessellata it consists of simple columnar ciliated
epithelium with goblet cells. In the studied species, the mucosa of the stomach displayed numerous gastric glands
which opened with gastric pits while, the mucosa of the intestine is consisted of simple columnar epithelium
containing goblet cells. The intestinal glands are completely absent in the two species. There are great differences
between the oesophagus, stomach and intestine histochemically in both species. Generally, the length of the whole
gastrointestinal organs is sex-dependent. No significant difference was found in between the organ lengths in both
sexes of the studied species. In conclusion, variation in the structure of the GIT appears to be related to the difference
in their habitats or their vital activities.

[Ahlam M. El- Bakry, Ahmed M. Abdeen and Rasha E. Abo- Eleneen. Anatomical and Morphometrical Study of
the Alimentary Canal of the Lizard Scincus scincus and the snake Natrix tessellate. Life Sci J 2012;9(4):1010-
1022] (ISSN:1097-8135). http://www.lifesciencesite.com. 155
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1. Introduction lizard Chalcides levitoni (El- Taib et al., 1982) and
Reptiles are always a matter of great interest in the lacertid lizard Acanthodactylus ophedureus
many fields of biological sciences. Recently, efforts (Zaher et al., 1987 a).
of the present authors have been directed towards the Furthermore, combined anatomical and
reptilian gastrointestinal tract (GIT) in order to merge histological studies were carried out on the different
specific morphological merits that would be utilized species of lizards and snakes, as well as
as an identification key. The gut of various reptiles morphometrical investigations were done on the
has been the subject for anatomical, morphometrical, reptilian tract organs of some species in order to cast
histological and histochemical studies (Zaher et al., more light on the importance of the morphometric
1987 a, b, ¢ & 1989 a; Abo-Taira et al., 1989; Afifi analysis as a valuable parameter for the identification
et al., 1989 and Abdeen et al., 1992). Among lower of different species. In this respect different species of
vertebrates, reptiles always stimulate much interest lizard were studied family Lacertidae as
when compared with the higher ones. Acanthodactylus boskianus (Abo- Taira et al., 1988),
The gastrointestinal tract (GIT) is one of the family Geckonidae as Tarentola annularis (Abo-
most interesting systems of reptiles and its Taira et al., 1990) and Chalcides sepsoides (Zaher et
morphology, anatomy and histology have been al., 1990 b & c¢). Stimultaneously, great attention was
studied extensively on lizards; Scincus officinalis and directed to the anatomy and histology of snakes,
Scincus scincus (Family: Scincidae), El- Toubi, 1936 family Colubridae as Natrix natrix (Przystalski,
and Biomy, 2010 respectively, Uromastyx aegyptia 1980, Kozaric et al. 2011).
(family: Agamidae, El- Toubi and Bishai, 1958) and Abdeen et al. (1992) studied the distribution
Chamaeleon vulgaris (family: Chamaeleontidae, of carbohydrates, proteins and nucleic acids in the
Bishai, 1960). The previous authors showed how the oesophageal and gastric mucosal epithelium of three
morphological, anatomical and histological patterns colubrid snakes; Malpolon monspessulanus, Coluber
of the alimentary tract organs are well adapted to florulentus and  Tarbophis  obtusus (Family:
perform their vital functions. Valuable informations Colubridae). Several studies are carried out on the
were later on added to the subject through the study histochemical configurations of the reptilian gut
of other reptilian species; the amphisbaenian mucosa (Zaher et al., 1991 a & b). Mahmoud
Diplometopon zarudnyi (Al- Nassar, 1976), the (1975) resolved the distribution of carbohydrates and
gecko Gehyra mutilate (Chou, 1977), the scincid proteins in the mucosa of the ileum and rectum of
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Mabuya quinquetaeniata and Chalcides ocellatus.
Recently, in an attempt to creat a novel criterion for
classification of reptiles, a regression analysis was
applied relating to the snout vent with that of the
alimentary canal in the gecko Tarentola annularis
(Abo- Taira et al, 1990) and Mabuya
quinquetaeniata (Zaher et al., 1990 a). These
previous works have attracted our attention to design
the present investigation which deals with the study
of the anatomical, histological and morphometrical
aspects of the alimentary tract of the two studied
species; the insectivore lizard Scincus scincus
(Family: Scincidae) and the water snake Natrix
tessellata (Family: Colubridae). This investigation
was done to cast more light on the correlation
between the anatomical, histological as well as
morphometrical configurations of the alimentary
canal of Scincus scincus and Natrix tessellata in
relation to their habitats. Also, to elucidate if such
parameters could be considered with great importance
in the field of taxonomy of reptiles.

2. Material and Methods
1- Animals:-

Animal Family Habitat

Restricted to sandy desert
Scincus Scincidae areas where it lives mostly

. under the sand but surfaces
scincus occasionally to run on the
(Fig. 1) sand surface at night. It feeds
on a variety of insects and
captured from Sinai.

Never found far from water,
often resting or crawling on

. . the bottom of streams or
Natrix Colubridae

irrigation  canals. When
tessellata distributed it invariably tends
(Fig. 4) to escape by diving into the

water. In suitable habitats,
large populations can be
found in a relatively small
area. It feeds on fish and
amphibian and collected from
Faiyum.

- The animals used were 10 adults of each sex of
Scincus scincus and Natrix tessellata.

2- Gross Anatomy:-

All animals were sacrificed to remove the gut
portions (oesophagus, stomach and intestine). These
organs were anatomically examined and measured.

3- Morphometry:-

All animals were measured from the snout to the
cloacal opening (snout-vent). Lengths of the
gastrointestinal tract (GIT) of males and females were
expressed as indices and percentages of the total tract
length.

4- Statistic Analysis

Statistical significance of female values versus

male ones was determined by the application of

student test (Van der Waerden and Nievergelt,
1956). T. test was also applied between the whole gut
length and its organs as well as the snout-vent of both
sexes of the two species studied.
5- Histological and Histochemical Studies

For histological study of the alimentary tract,
parts from different regions of the gut were taken,
cleaned with saline and fixed in 10% neutral formalin,
then washed and dehydrated in ascending grades of
ethyl alcohol, cleared in xylene and embedded in
paraffin. Sections were then cut serially at 5 pm
thickness and stained with Ehrich’s haematoxylin and
eosin (Mallory, 1944) and Masson trichrome stain
(Drury et al., 1976). For histochemical study, the
identification of polysaccharides (McManus, 1946),
acid and neutral mucins (Mowry, 1956) and total
proteins (Mazia et al., 1953) were adopted. The
stained sections were examined and photographed
using Leitz microscope (Germany).
3. Results
Anatomical Features (Figs. 2, 3, 5 &6):

In Scincus scincus (Figs. 2 & 3), the alimentary
tract starts with a transverse terminal mouth which
surrounds a buccal cavity leading to a short pharynx.
The oesophagus is a narrow elongated funnel tube
opening directed into the stomach without any
external constriction. The stomach is left- curved and
slightly wider and longer than the oesophagus. The
stomach is terminated by a narrow portion which
opens into the intestine.

In Natrix tessellata (Figs. 5 & 6), the
oesophagus is subdivided into an anterior wide,
funnel- shaped portion and a posterior narrower and
extremely longer cylindrical one. The latter enters the
visceral cavity dorsal to the pericardioperitoneal
septum. The border between the oesophagus and the
stomach is only indicated by the nature of the mucous
membrane, i.e., there is no anatomical distinction
between the oesophagus and the stomach. The
stomach has a larger left convex and a smaller right
concave curvatures. The stomach leads to the
intestine. The intestine is distinguished into the small
and large intestine. The large intestine is nearly
straight and can be subdivided into two sections: The
colon and the rectum. The latter opens into the cloaca.
Morphometric observations (Tables 1 — 6 and Figs.
49 - 52):

The application of t- test on the morphometrical
data collected from the alimentary canal of the two
studied species Scincus scincus and Natrix tessellata
showed that in Scincus scincus, there is a significant
difference observed between the snout-vent of female
(84 + 0.28) and males (9.4 + 0.15). The
gastrointestinal tract (GIT) of females (12.7 £ 1.72) is
always longer than that of males (11.7 + 0.79) and
there is no significant difference is detected in
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between them (P > 0.05 level, student t- test) Table
(1). In the studied lizard, the female oesophagus
length (2.1 + 0.29) is always longer than the male's
oesophagus (1.6 + 0.37). No significant difference is
detected in between the stomach and intestinal lengths
in both species. In both sexes, the longest and shortest
organs are the intestine and the oesophagus,
respectively. The length of the GIT and its organs, in
females and males are diagrammatically represented
in (Fig. 49).

There is no significant difference is detected
among the index values of the GIT organs in females
and males except for the oesophagus (Table 2).The
percentage ratios of the GIT organs of female do not
significantly differ from those of males in stomach
and intestine. However, there is a significant
difference in the oesophagus (Table 3). These ratios
increase progressively in both sexes through the
oesophagus, stomach and intestine. Index and
percentage values of the GIT organs in both sexes of
Scincus scincus are diagrammatically represented in
(Fig. 50), these values are resulted in two closely
related curves for the index values, for females and
males, and other opposing two for the percentage
ratios. These two couples of curves enclose a single
genometrically tetragonal area.

The morphometric finding of the alimentary
tract organs in both sexes of Natrix tessellata
disclosed that there is a significant difference between
the snout-vent length of females (85.3 + 3.34) and
males (74.8 + 9.75). The GIT length of the females
(80.3 + 3.34) is always longer than that of the males
(69.8 £ 9.75), and there is a significant difference is
detected between them (P < 0.005 level, student t-
test) Table (4). In both sexes, the longest and shortest
organs are the intestine and the stomach respectively.
There is a high significant difference between the
length of the females and males stomach (P < 0.001
level) and a significant difference appears also
between females and males intestine (P < 0.05 level).
No significant difference is detected between the
length of the oesophagus in the two sexes (Table 4
and Fig. 51).

The morphometric data of the alimentary tract
organs in both sexes of Natrix tessellata showed that
there is no significant difference is detected between
the index values of stomach and small intestine in
females and males but there is a significant difference
appears between the oesophagus and large intestine
(Table 5).

The percentage ratios increase progressively in
both sexes of Natrix tessellata, through the stomach,
oesophagus and intestine. There is a significant
difference between the oesophagus and small
intestine (P < 0.005 level, student t- test), but there is
no significant difference appears between the stomach
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and large intestine in both sexes (P > 0.05 level,
student t- test) Table (6).

Index and percentage values of GIT organs in
both sexes of Natrix tessellata are diagrammatically
represent in (Fig. 52). The diagrammatical
designation of the index and percentage values of the
GIT organs in both sexes of the Natrix tessellta
disclosed two closely related curves inclosing
between the two tetragons of unequal areas.
Histological and histochemical studies (Figs. 7-
48):

The alimentary canal of Scincus scincus and
Natrix tessellata consists of the usual known regions
which are the oesophagus, stomach and intestine. The
oesophagus, stomach and intestine of the two studied
species are formed of the mucosa, submucosa,
muscularis and serosa. The serosa represents the
outermost layer of the wall in all GIT organs and
consists of simple squamous epithelium. This layer is
followed by the muscularis which consists of smooth
muscles and is differentiated into an outer
longitudinal and an inner circular muscle layer. In the
oesophagus, both layers of muscularis appear, nearly,
in the same thickness. However, in all other GIT
organs, the outer longitudinal muscle layer is always
less developed than the inner circular one.

The muscularis mucosa is well represented in
the oesophagus, as well as in the stomach. The
oesophageal muscularis mucosa is built up of an outer
longitudinal muscle layer which is arranged in several
rows and an inner circular muscle layer which
appears as a thin sheet. The muscularis mucosa is
arranged in the form of a well-developed outer
longitudinal muscle layer and well-developed inner
circular one.

The submucosa, is well developed throughout
all the alimentary canal organs. It consists of an
areolar connective tissue and is involved in the
structure of the oesophageal, gastric and intestinal
folds. The submucosa contains also blood vessels and
capillaries in all gut organs. Although the previous
layers are nearly similar, some differences are found
in the mucosal coat of the oesophagus, the stomach
and the intestine of Scincus scincus and Natrix
tessellata which may be referred to their mode of
feeding.

1- The oesophagus

Histologically, the oesophageal mucosa of
Scincus scincus (Figs. 7 & 9), consists of a thin
simple columnar epithelium and contains oesophageal
glands, while it is thrown into many folds with
variable lengths and wavy appearance in Natrix
tessellata (Figs. 8 & 10). The mucosal epithelium of
Natrix tessellata, is simple and formed of two types
of cells, the elongated ciliated epithelial cells and the
goblet cells. The goblet cells are a unicellular glands
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and markedly numerous at the bottom of the
oesophageal folds. The ciliated epithelial cells of the
oesophageal mucosa scattered between the goblet
cells.

In Scincus scincus (Figs. 11 & 13), the
collagenous fibres are scarcely distributed through the
mucosa, while in Natrix tessellata (Figs. 12 & 14),
the collagenous fibres are widely distributed through
the mucosa layer.

Histochemically, high contents of
polysaccharides which represented by PAS- positive
materials are found in the mucosa of both species.
The submucosa is moderately stained in Scincus
scincus (Fig. 15) while, in Natrix tessellata (Fig. 16),
the submucosa is weakly stained. A mixture of neutral
polysaccharides (PAS- positive) and acidic ones
(Alcian blue positive) are strongly stained in the
mucosa of both species in magenta colour (Figs. 17 &
18). Using bromophenol blue stain the oesophageal
mucosa of the two studied species shows high content
of protein (Figs. 19 & 20). However, low protein
content is found in the oesophageal glands of S.
scincus (Fig. 19).

2- The stomach

Histologically, in both species, the mucosa of
the stomach is mostly consisted of simple columnar
cells with oval basally located nuclei. The gastric
mucosal coat appeared thick due to the presence of
the gastric glands. These gastric glands are embedded
in the lamina propria and open into the gastric folds
through the gastric pits. The glands consist mainly of
a secretory portion, gland neck and gastric pit which
open into the lumen (Figs. 21 — 28).

Histochemically, the stomach mucosa of Scincus
scincus 1is strongly stained with PAS indicating high
content of neutral polysaccharides (Fig. 29), while the
stomach mucosa of Natrix tessellata is moderately
stained with PAS indicating the presence of moderate
content of neutral polysaccharides (Fig. 30). On the
other hand, the muscularis and the submucosa of the
two species are moderately loaded with neutral
polysaccharides. PAS- Alcian blue (pH 2.5), showed
weak reaction in the mucosa, the muscularis and the
gastric glands of Scincus scincus (Fig. 31), while
PAS- Alcian blue (pH 2.5), showed strong reaction in
the mucosa and the gastric glands of Natrix tessellata
(Fig. 32). This reaction appeared magenta indicating
high content of mixed neutral (purple) and acidic
(blue) polysaccharides present in the mucosa. In
addition, moderate magenta colour (mixed
polysaccharides) was observed in the muscularis
layer. Bromophenol blue stained materials indicated
high protein contents in the mucosa of both species,
while the submucosa appeared moderately stained.
However, the low protein contents in gastric glands
are weakly stained (Figs. 33 & 34).
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3- The intestine

Histologically, the intestinal mucosae of
both studied species are thrown up into numerous
elongated and deep folds lined with simple epithelia
containing scattered goblet cells (Figs. 35 — 38). The
intestinal glands are absent in the two species. The
collagenous fibres are scarcely distributed through the
muscularis layer of Scincus scincus and Natrix
tessellata (Figs. 39 & 40), while these fibres are
greatly distributed in the mucosa of both species
(Figs. 41 & 42).

Histochemically, PAS positive materials are
represented in the muscularis and mucosa of Scincus
scincus indicating moderate content of neutral
polysaccharides (Fig. 43). However, strong PAS
reaction (high content of neutral mucins) is indicated
in the mucosa of Natrix tessellata (Fig. 44), while the
muscularis is moderately stained with PAS.

PAS- Alcian blue (pH 2.5), showed moderate
magenta colour (mixed neutral and acidic mucins) in
the mucosa of both species. The goblet cells are
stained magenta for mixed mucins and blue for acid
mucins in both species (Figs. 45 & 46), while in
Natrix tessellata acid mucins predominate in the
goblet cells (Fig. 46). Application of bromophenol
blue, showed high protein contents in the mucosa and
the muscularis layer of both species (Figs. 47 & 48).
On the other hand, the goblet cells appeared weakly
stained for protein in Scincus scincus and devoiding
proteins in Natrix tessellata.

Table (1): Lengths (cm) of the snout vent and
alimentary tract organs in both sexes of Scincus
scincus

GIT organ Females Males P
Snout-vent 8.4+0.28 9.4 +0.15 *x
Alimentary tract 12.7+1.72 11.7+0.79 ns
Oesophagus 2.1£0.29 1.6+£0.37 *k
Stomach 2.7+0.52 24+0.28 ns
Small intestin 03+1.2 52+1.36 ns
Large intestine 2.6+0.6 2.5+0.6 ns

The values are means =+ standard deviation (n =
10 Of each sex); ns: Non- Significant (student t-
test, P > 0.05 level); **: Significant values
(student t- test, P < 0.001 level).

Table (2): Index values of gastrointestinal tract (GIT)
organs in both sexes of S. scincus

GIT organ Females Males P
Oesophagus 6.6+1.17 73+1.16 *
Stomach 44+0.5 43+0.61 ns
Small intestine 24+0.25 2.5+0.41 ns
Large intestine 54+£0.96 4.7+0.78 ns

Index is the gastrointestinal tract length / organ length;
Values are means =+ standard deviation (n = 10 Of

each sex); ns: Non- Significant (student t- test, P >
0.05 level); *: Significant values (student t- test, P <
0.05 level).
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Table (3): Percentage ratios of the gastrointestinal
tract (GIT) organs in both  sexes of Scincus scincus

GIT organ Females Males P
Oesophagus 16.7+2.35 13.6+2.9 *
Stomach 21.4+3.16 20.8 +2.54 ns
Small intestine 42 £4.42 444+53 ns
Large intestine 204+23 213+32 ns

The values are means + standard deviation (n = 10 Of
each sex) Percentage ratio is the organ length x 100 /

gastro-intestinal length; ns: Non- Significant (student

t- test, p > 0.05 level); *: Significant values (student t-
test, p <0.05 level).

Table (4): Lengths (cm) of the snout vent and
alimentary tract organs in both sexes of Natrix

tessellata

GIT organ Females Males P
Snout-vent 85.3+3.34 74.8+ 9.75 *
Alimentary tract 80.3+3.34 69.8+ 9.75 *
Oesophagus 21.6+1.58 20.5+1.96 ns
Stomach 104+1.19 8.1+ 0.74 *K
Small intestine 36.6+11.8 30.2+8.31 *
Large intestine 11.7+3.4 11+ 28 *

The values are means + standard deviation (n = 10 Of
each sex); ns: Non- Significant (student t- test, P >
0.05 level); *: Significant values (student t- test, P <
0.05 level); **: Significant values (student t- test, P <
0.001 level).

Table (5): Index values of gastrointestinal tract (GIT)
organs in both sexes of Natrix tessellata

GIT organ Females Males P
Oesophagus 3.5+0.69 32 +£0.23 *
Stomach 7.7+1.39 8.6+ 125 ns
Small intestine 23+04 2.5+0.19 ns
Large intestine 6.8 +1.45 6.6+1.3 *

Index is the gastrointestinal tract length / organ
length. Values are means + standard deviation (n =
10 Of each sex); ns: Non- Significant(student t- test, p
> 0.05 level); *: Significant values (student t- test, p <
0.05 level).

Table (6): Percentage ratios of the gastrointestinal
tract (GIT) organs in both sexes of Natrix
tessellata

GIT organ Females Males P
Oesophagus 269+2.1 29.6+2.84 *
Stomach 12.9+1.63 11.6+1.13 ns
Small intestine 455+72 432+38 *
Large intestine 14.5+2. 16 £2.6 ns

The values are means + standard deviation (n = 10 Of

each sex); Percentage ratio is the organ length x 100 /
gastro-intestinal length; ns: Non- Significant (student

t- test, P> 0.05 level); *: Significant values (student t-
test, P < 0.05 level).
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Fig. 1: Photograph of the lizard (Scincus scincus) in a

lateral view.

2: Dissected specimen of male Scincus scincus

exposing the general viscera.Oesophagus (OES),

Stomach (ST), Intestine (I), Testis(T), Rectum (R),

Coloaca (C).

Fig. 3: Dissected specimen of female Scincus scincus
exposing the general viscera. Oesophagus (OES),
Stomach (ST), Intestine (I), Ovary(O), Rectum (R),
Coloaca (C).

Fig.

Fig. 4: Photograph of the snake (Natrix tessellata) in a

lateral view.

5: Dissected specimen of male Natrix tessellata

exposing the general viscera. Oesophagus (OES),

Stomach (ST), Gall Bladder (GB), Intestine (I), Right

Testis(RT), Left Testis(LT).

Fig. 6: Dissected specimen of female Natrix tessellata
exposing the general viscera. Oesophagus (OES),
Stomach (ST), Gall Bladder (GB), Intestine (I), Ovary
0).

Fig.
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Fig

Fig

Fig

Fig

Fig.

Fig

Fig.

Fig

. 7: T.S. of the oesophagus of Scincus scincus
showing the structure of the mucosa (MU) and the
submucosa (SM) of loose connective tissue. H.E.,
X 100.

. 8 T.S. of the oesophagus of Natrix tessellata
displaying the columnar epithelial structure of the
mucosa (MU). The submucosa (SM) is formed of
loose connective tissue and thick muscularis layer
(M) of striated muscles covered with serosa (S).
H.E., X 100.

. 9: T.S. of the oesophagus of Scincus scincus
showing the structure of the mucosa (MU), the
esophageal glands (OG) and the submucosa (SM).
H.E., X 200.

. 10: T.S. of the oesophagus of Natrix tessellata

displaying the ciliated epithelial cell (C) and the

goblet cell (GC). H.E., X 200.

11: T.S. of the oesophagus of Scincus scincus

showing the columnar epithelial structure of the

mucosa (MU) and the collagen fibres (CF) scarcely
distributed in the submucosa (SM). Masson's

trichrome stain., X 100.

. 12: T.S. of the oesophagus of Natrix tessellata

showing the condensation of the collagen fibres

(CF) in the muscularis (M) and the mucosa (MU).

Masson's trichrome stain., X 100.

13: T.S. of the oesophagus of Scincus scincus

showing the collagen fibres (CF) in the muscularis

(M), the submucosa (SM) and the mucosa (MU).

Masson's trichrome stain., X 200.

. 14: T.S. of the oesophagus of Natrix tessellata
showing the collagen fibres (CF) are distributed in
the mucosa (MU). Masson's trichrome stain., X
200.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

15: T.S. of the oesophagus of Scincus scincus
denoting high polysaccharide content in the
mucosa (MU) and the esophageal glands (OG).
PAS, X 100.

16: T.S. of the oesophagus of Natrix tessellata
showing accumulation of high polysaccharide
content in the mucosa (MU). PAS., X 100.

17: T.S. of the oesophagus of Scincus scincus
displaying high content of neutral and acidic
mucins in the mucosa (MU) and showing high
content of acidic mucins in the esophageal glands
(OG) (in blue). PAS-Alcian., X 100.

18: T.S of the oesophagus of Natrix tessellata
denoting high content of acidic mucins in the
mucosa (MU). The muscularis (M) are moderately
stained magenta. PAS-Alcian., X 100.

19: T.S. of the oesophagus of Scincus scincus
showing high protein content in the mucosa (MU),
the muscularis (M) and the serosa (S). The
esophageal glands (OG) are moderately stained.
Bromophenol blue., X 100.

20: T.S. of the oesophagus of Natrix tessellata
displaying high protein content in the mucosa
(MU). Bromophenol blue., X 100.

21: T.S. of the stomach of Scincus scincus
disclosing the serosa (S), the muscularis (M), the
submucosa (SM) and the mucosa (MU). H.E., X
100.

22: T.S. of the stomach of Natrix tessellata
displaying the serosa (S), the muscularis (M), the
submucosa (SM) and the mucosa (MU). H.E., X
100.
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23: T.S. of the stomach of Scincus scincus
showing the mucosa (MU), the gastric pits (GP)
and the gastric glands (GG). H.E., X 200.

24: T.S. of the stomach of Natrix tessellata
displaying the mucosa (MU), the gastric pits
(GP) and the gastric glands (GG). H.E., X 200.
25: T.S. of the stomach of Scincus scincus
showing the collagen fibres (CF) in the serosa
(S) and the mucosa (MU). Masson's trichrome
stain., X 100.

26: T.S. of the stomach of Natrix tessellata
showing the collagen fibres (CF) in the serosa
(S) and the mucosa (MU). Masson's trichrome
stain., X 100.

27: T.S. of the stomach of Scincus scincus
showing the collagen fibres (CF) in the mucosa
(MU). Masson's trichrome stain., X 200.

28: T.S. of the stomach of Natrix tessellata
showing the collagen fibres (CF) in the mucosa
(MU). Masson's trichrome stain., X 200.

29: T.S. of the stomach of Scincus scincus
showing high polysaccharide contents in the
mucosa (MU). The muscularis (M) is weakly
stained. PAS., X 100.

30: T.S. of the stomach of Natrix tessellata
showing moderate content of polysaccharides in
the mucosa (MU). The muscularis (M) is lightly
stained. PAS., X 100.
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31: T.S. of the stomach of Scincus scincus
displaying weak reaction of PAS-Alcian blue in
the mucosa (MU) and the muscularis (M). PAS-
Alcian blue., X 100.

32: T.S. of the stomach of Natrix tessellata
showing high content of neutral and acidic-
mucins in the mucosa (MU). The muscularis
(M) appear moderately stained magenta. PAS-
Alcian., X 100.

33: T.S. of the stomach of Scincus scincus
displaying high protein content in the mucosa
(MU). The muscularis (M) is moderately stained
while the gastric glands (GG) are weakly
stained. Bromophenol blue., X 100.

34: T.S. of the stomach of Natrix tessellata
displaying high protein content in the mucosa
(MU) and the muscularis (M). The gastric
glands (GG) are weakly stained. Bromophenol
blue., X 100.

35: T.S. of the intestine of Scincus scincus
showing the serosa (S), the muscularis (M) and
the mucosa (MU). H.E., X 100.

36: T.S. of the intestine of Natrix tessellata
displaying the serosa (S), the muscularis (M)
and the mucosa (MU). H.E., X 100.

37: T.S. of the intestine of Scincus scincus
showing the mucosa (MU) and numerous goblet
cells (GC). H.E., X 200.

38: T.S. of the intestine of Natrix tessellata
showing the mucosa (MU) and the goblet cells
(GC). H.E., X 200.
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39: T.S. of the intestine of Scincus scincus showing the
collagen fibres (CF) scarcely distributed in the
muscularis (M). Masson's trichrome stain., X 100.

40: T.S. of the intestine of Natrix tessellata disclosing the
collagen fibres (CF) in the muscularis (M). Masson's
trichrome stain., X 100.

41: T.S. of the intestine of Scincus scincus showing the
condensation of collagen fibres (CF) in the mucosa
(MU). Masson's trichrome stain., X 200.

42: T.S. of the intestine of Natrix tessellata displaying the
condensation of collagen fibres (CF) in the mucosa
(MU). Masson's trichrome stain., X 200.

43: T.S. of the intestine of Scincus scincus disclosing
moderate polysaccharide content in the muscularis (M)
and the mucosa (MU). The goblet cells (GC) appear
unstained. PAS., X 100.

44: T.S. of the intestine of Natrix tessellata displaying
high content of polysaccharide in the mucosa (MU). The
muscularis (M) is moderately unstained. PAS., X 100.
45: T.S. of the intestine of Scincus scincus showing
moderate PAS-Alcian blue positive materials in magenta
colour (neutral and acidic mucins) in the mucosa (MU)
and the muscularis (M). The goblet cells (GC) are
strongly stained with a mixture of Alcian blue (acid
mucins) and PAS (neutral mucins). PAS-Alcian blue., X
100.

46: T.S. of the intestine of Natrix tessellata showing
mixed neutral (red) and acidic (blue) polysaccharides
(magenta) in the mucosa (MU). Acid mucins
predominate in the goblet cells (GC). PAS-Alcian blue.,
X 100.

47: T.S. of the intestine of Scincus scincus showing high
content of protein in the muscularis (M) and the mucosa
(MU). The goblet cells (GC) are devoid of protein.
Bromophenol blue., X 100.

48: T.S. of the intestine of Natrix tessellata disclosing high
protein content in the muscularis (M) and the mucosa
(MU). The goblet cells (GC) are negatively stained for
protein. Bromophenol blue., X 100.
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Fig.

49: Histogram illustrating the snout-vent, mean
length of the alimentary tract and its organs in
both sexes of Scincus scincus.

8 50
7 L 45
L 40
° 35 g
5 ° 30 & [—a—female
2 £ |——mae
z, tos 8
g 5 —a—female%
z, F202 | male%
t+ 15 g
? L 10
1 5
) 0
OES ST SI L
Fig. 50
Fig. 50: Indices and percentage ratios of organ length

relative to the length of the whole alimentary
tract in both sexes of Scincus scincus. Note the
tetragonal areas in between the two curves.
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Fig.

51: Histogram representing the mean length of
the snout-vent, alimentary tract and its organs in
both sexes of Natrix tessellata.
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52: Indices and percentage ratios of organ
lengths in relation to the total tract length in both
sexes of Natrix tessellata. Note the two, more or
less, similar tetragonal areas in between the
curves.
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4. Discussion

Anatomically, in the two examined species,
there is a relatively long and narrow oesophagus. It
becomes gradually wider towards the stomach. The
stomach is formed of an elongated straight sac. Stated
previously, the insectivorous species Scincus scincus
has no delimitation between the oesophagus and the
stomach. This is a relevant adaptation to permit the
passing of insect prey without any obstruction, similar
to that found in Scincus officinalis (El- Toubi, 1936),
Mabuya brevicollis (Zaher et al., 1989 b) and
Scincus scincus (Biomy, 2010) displayed also the
absence of such a constriction. The stomach is highly
elongated and extremely narrow in the present lizard.
The differentiation of the intestine of Scincus scincus
is closely similar to that described in other members
of scincidae (El-Toubi, 1936; Zaher et al., 1989 b
and Biomy, 2010,). Also, the present finding
indicates the absence of the oesophageal stomach
demarcation in Natrix tessellata. This is also observed
in other snakes, Coluber florulentus (Dehlawi and
Zaher, 1989 and Abdeen et al., 1992). The
disappearance of such anatomical limit in snakes is
believed to be the major reason for facilitating the
passage of prey which is swallowed occasionly from
the oesophagus to stomach. As observed in several
lizards and snakes, the stomach of both studied
species displays a large left convex curvature and a
small right curvature. Therefore, this gastric
appearance is most likely a characteristic feature of
order squamata. A similar observation was recorded
in lacertilian and ophidian species (Bishai, 1959;
Zaher et al., 1990 a & b and Afifi et al., 1990,
Kozaric et al. 2011).

The morphometric analysis:

The statistical analysis of the morphometric
variabilities has got a special attention in the last few
years. Good results were obtained for evaluation of
sexual dimorphism in reptiles (Kminiak and Kaluz,
1983) and for determination of some indices
(Estrada and Rodriguez, 1984). Moreover,
extensive studies were carried out by icthyologists
using regression analysis and morphometric indices in
the field of fish taxonomy (Botros et al., 1970;
Lachner and Jenkins, 1971; Ezzat et al., 1979;
Mahmoud, 1980, Kozaric et al. 2011).

As demonstrated morphometrically, there is no
statistical significant difference in between the
gastrointestinal organs of the males and females of
the two studied species. However, in Natrix
tessellata, the small intestine of females was found to
be longer than that of males.

The present morphometric demonstration
divulged that no differences were observed between
males and females of S. scincus in all studied
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measurements. Except for the stomach of M.
brevicollis which is longer in males than females all
other morphometric aspects have no sex differences
(Zaher et al., 1989 b). This may suggest that the sex
relationships which inferred from the present data are
not correlated with sex dimorphism in family
scincidae. It is not surprising that the small intestine is
the longest gut organ in S. scincus. This elongation is
most probably to compensate the limited number of
intestinal  villi observed microscopically and
consequently to increase the surface of absorption. In
contrast, which in the present Scincus scincus, the
oesophagus appears as the shortest organ. Since the
mucosal folds of the oesophagus are highly
convoluted, the shortening of this organ does not
interrupt the oesophageal function. The present
morphometric data disclose that in S. scincus the
snout- vent represents 70 % of the alimentary tract
length. This means that, when the snout-vent as an
external element of an animal is measured, the length
of the GIT and its organs, as an internal system can be
estimated without the need for animal sacrifice.
Furthermore, the illustrations of both index and
percentage ratio of all tract regions of an animal
always gives rise to a specific geometrical outline.
This specific illustration may support the predicted
species identification. In the present species (S.
scincus), the resulted geometrical outline is a
tetragonal area which is dissimilar to the hexagonal
one obtained in the skink lizard M. brevicollis (Zaher
et al., 1989 b). The present tetragonal outline is
similar to that described in the lizards (Chalcides
sepoides, Zaher et al, 1990 b & ¢ and
Acanthodactylus boskianus; Abo- Taira et al., 1988)
and in the snake (Echis carinatus; Afifi et al., 1990).

The morphometric analysis of N. fessellata
revealed that the female GIT is more elongated than
that of the male. In addition, the length of each
alimentary canal organ except the large intestine is
significantly higher in females than in males. Similar
observations have been reported in other reptilian
species (Przystalski, 1980 and Abo- Taira et al.,
1988). However, it seems likely that the correlation
between the female sex and the length of GIT is a
remarkable character of snakes. This sex- dependency
is perhaps connected with the production of eggs in
females (Przystalski, 1980).

In the present species, both the stomach and
oesophagus are shortest and longest GIT organs,
respectively. Similar results were obtained by Zaher
et al. (1991a) in Echis carinatus.

By considering the index and percentage of
all GIT regions of N. tessellata none of the organs
exhibits any significant difference between both sexes
except for the index of the female large intestine
which is slightly higher than that in males. Therefore,
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both parameters (index and percentage) cannot be
accepted as a base for differentiating the sex. In
addition, these values are different from those
reported in Chalcides sepoides (Zaher et al., 1990 b
& ¢). However, such measurements are most
probably related to the zone where the animal lives
and where the nature and amount of food as well as
ecological conditions differ from one zone to another.
The combined representation of both index and
percentage values in N. fessellata discloses a double
geometrical design. Each of the resulting two areas is
a tetragon and most likely a specific rule for snakes,
since the geometrical description reported previously
was a single hexagon in Mabuya brevicollis (Zaher et
al., 1989 b) and also a single tetragon in
Stenodactylus slevini (Zaher et al., 1989 a).
Histologically, the oesophageal mucosa of
Scincus scincus is formed of simple columnar
epithelium and consists mostly of oesophageal
glands, while the oesophageal mucosa of Natrix
tessellata is simple and formed of two types of cells,
the elongated thin ciliated epithelial cells and the
goblet cells. Such a condition was also recorded in
other reptilian species such as Chalcides levitoni and
Mauremyes caspica (El- Taib et al., 1982 and El-
Taib and Jarrar, 1983, Kozaric et al. 2011). The
oesophageal mucosa of Scincus scincus, is nearly
similar to that of Uromastyx aegyptius (Abo-
Eleneen, 2010). In Natrix tessellata, such a structure
is greatly similar to that described in Varanus
niloticus  (Abo-  Eleneen, 2010) and in
Acanthodactylus boskianus (Dehlawi and Zaher,
1985a). The presence of the oesophageal glands in
Scincus scincus is nearly similar to that of several
reptiles such as C. vulgaris (Bishai, 1960) and turtles
(Gabe, 1973). The oesophageal glands are mucous in
nature and secrete mucin to help the oesophagus to
convey food from the buccal cavity to the stomach.
On the other hand, in Natrix tessellata, the
oesophageal glands are completely absent. This
observation was also recorded in C. levitoni (EI- Taib
et al., 1982), T. vermicularis (Heyder, 1974) and A.
boskianus and P. rupestris (Dehlawy and Zaher,
1985a & b). The presence of the goblet cells in the
oesophageal mucosa of Natrix tessellata as well as of
other reptiles, such as Ablephorous pannonicus
(Greschik, 1917), Chamaeleon vulgaris (Bishai,
1960) and U. philbyi (Farag, 1982), agrees with the
basic task of the oesophagus which conveys food
from the buccal cavity to the stomach. This function
is facilitated by the mucous secretion of the goblet
cells, which causes the inner surface of the
oesophageal lumen to be viscous and thus facilitates
the swallowing of the prey and its gliding through the
oesophageal lumen to reach the stomach.
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The collagenous fibres of Scincus scincus are
scarcely distributed through the mucosa while, the
collagenous fibres of Natrix tessellata are widely
distributed through the mucosa. This collagenous
fibre gives the oesophagus its strength.

Histochemically, the present study revealed the
presence of exaggerated amounts of carbohydrates in
the mucosal epithelium of both species. This finding
is in agreement with that observed by Abo- Eleneen
(2010) in Uromastyx aegyptius and Varanus niloticus.
The oesophageal mucosa of Scincus scincus and
Natrix tessellata showed accumulation of PAS and
Alcian blue positive materials indicating the presence
of mixed neutral and acidic mucins which help in
producing mucous necessary for lubricating food. In
S. scincus and N. tessellata, the oesophagus is richly
supplied with protein particularly in the mucosa and
muscularis. This indicates the importance of protein
materials in constituting the contracting muscles.
However, low protein content is found in the
oesophageal glands of S. scincus showing that these
glands are more responsible for the production of
mucus which is mostly acidic in nature.

The stomch mucosa of Scincus scincus and
Natrix tessellata is consisted of gastric glands and
gastric pits. In S. scincus (insectivorous), the gastric
glands are represented with the oxyntic type while,
these glands are represented with peptic cells in
Natrix tessellata (carnivorous). A review to the
published works of the history of the alimentary tract
of reptiles shows a considerable controversy on the
nature of the granular cells forming the glandular
bodies of the gastric glands of the reptilian stomach.
Smit (1962), Gabe and Saint Girons (1964) and
Skoczylas (1970) reported that these cells play a role
in the secretion of pepsin and hydrochloric acid. They
termed them oxyntico-peptic cells. However, in U.
aegyptia, which is purely herbivorous (El- Tobui and
Bishai, 1958), termed these cells oxyntic cells. On the
other hand, Bishai (1959) in Varanus griseus, which
is purely carnivorous, termed these cells peptic cells.
The same author identified such in the insectivorous
C. vulgaris as oxyntic cells. In both species studied,
the collagenous fibres are scarcely distributed through
the serosa and the mucosa.

Histochemically, the gastric mucosa is heavily
loaded with mixed neutral and acidic mucins in
Natrix tessellata while, the gastric mucosa is weak
reaction with PAS- Alcian blue. The positive
response of the gastric secretory portion cells of PAS-
Alcian blue stain denotes the mucous nature of their
secretions that facilitate the passage of digested food
from the stomach to the intestine. Meanwhile, the
presences of polysaccharides which play an important
role in the production of energy are greatly
represented in the mucosa. Moreover, the gastric
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mucosa of both species shows heavy protein contents.
The same results were recorded in Uromastyx
aegyptius and Varanus niloticus (Abo- Eleneen,
2010, Zaher et al., 1991c¢).

The absence of the intestinal glands observed in
the present work was similar to that found in Mabuya
quinquetaentiata (Amer and Ismail, 1975),
Acanthodactylus boskianus (Dehlawi and Zaher,
1985 a), in Typhlops vermicularis and Echis
carinatus (Heyder, 1974 and Afifi et al., 1990)
respectively and in Uromastyx aegyptius and Varanus
niloticus (Abo- Eleneen, 2010).

As outlined microscopically, the intestinal
mucosa of Scincus scincus and Natrix tessellata lacks
granular crypts. This outcome is closely similar to
that recorded in both lacertilian and ophidian species
(Greschik, 1917). Moreover, the response of the
mucous membrane cells and goblet cells in the
intestinal wall indicates the abundance of mucous
secretion. This may be considered as an adaptation for
the intestine to perform well its role in water
absorption (Bishai, 1960). The collagenous fibres are
greatly distributed in the mucosa of both species
studied. These fibres give the intestinal mucosa its
strength and compactness which are associated with
the mechanical properties.

Histochemically, the intestinal goblet cells of
the two species studied are strongly stained with a
mixture of neutral and acidic mucins. The secretion of
these cells is probably responsible for mucus
secretion. However, acidic mucins are predominated
in the goblet cells of Natrix tessellata. Meanwhile, the
goblet cells of both species are weakly loaded with
proteins, whereas high content of protein is found in
the mucosa. Similar observations were reported in
reptiles (Abo- Eleneen, 2010) and in mammals
(Abdeen et al., 2008).

In conclusion, it is obvious that the anatomy
and morphometry as well as the histology of the
alimentary tract in S. scincus and N. ftessellata
demonstrate certain specific characteristics of
functional adaptation.
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1. Introduction

The land cover mapping is very valuable for
planning, resources management, identification of
environmental changes, identifying deforestation and
forecasting. Many organizations require accurate land
cover and land use information for a variety of
applications. Several researchers point out the
importance of land cover information such as [3]
presents that the land cover information is required
for different purposes e.g. Scientific research (e.g.
Climate change modeling, flood prediction) and
management (e.g. City planning, disaster mitigation).
The approach of remote sensing is the biggest source
of acquiring information on land cover and land use
[15]. It is too hard to classify the remote sensing data
manually [14]. Therefore computer aided techniques
are used to extract information from remotely sensed
data by means of classification. The land cover and
land use classification of satellite images are vital
activities for extracting geospatial data for military
and civil purposes like crop disease monitoring, flood
disaster analysis and unreachable areas etc. Therefore
[14] proposed the soft computing techniques used for
image classification because these techniques are
based on uncertainty e.g. ANN, fuzzy set theory and
rough set theory. Classification of land cover and
land use are important to the modeling of global
changes and management of ecosystem [13].
According to the importance of classify land cover
and land use which is related to modeling of global
change and the management of other natural
resources for this purpose there are some local and
international organizations which are working for the
monitoring and prediction of land cover and land use
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changes and promoting awareness among the people
about the management of land resources, one of these
is ICIMOD (International Centre for Integrated
Mountain Development) ICIMOD is working for
development of HKH (Hindu Kush-Himalayas) and
monitoring the changes in mountain regions. The
objective of this research is to analyze and evaluate
and compare different algorithms for the
classification of land cover and also evaluate and
compare methods to overcome the problems which
are faced during classifications. Constructing a
mathematical modeling approach in which spatial
operations of multi-dimensional spaces are integrated
through incorporation of formal methods in [26]. The
formal methods are the languages based on predicate
logic, set theory and functions use for specification
and verification of software and hardware systems
[25-32].

The organization of the paper is as follows. We
first discuss the background of the paper in section 2,
examine the different approaches for the land cover
and land use classification. Section 3, Discus the
problems with remote sensing image classification
and the approaches which are used to solve mix pixel
problems and summarize our findings in Section 4.

2 Background

This research survey is about the land cover map
classification. The different algorithms of land cover
classification such as artificial neural network, fuzzy
logic, maximum likelihood and linear mixing have
been proposed. Land cover map can be generated by
different ways but remote sensing has the strong
ability to generate the land cover map. There are
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many classification techniques exist such as the
statistical algorithms and soft computing techniques.
In statistical algorithm included discriminate analysis
and the maximum likelihood classification
techniques. The maximum likelihood, which assign
each image pixel to the land cover class based on
highest probability of membership [21]. The soft
classification techniques such as an Artificial Neural
Network (ANNs) and Fuzzy Logic are used for
classification.  ANN may be more robust when
distribution is powerfully non-Gaussian because
Neural-network classifiers are nonparametric. The
ANNs forming arbitrary decision boundaries in the
feature space during training. The authors proposed
ANNs and GIS for predicting the changes of Land
use [1]. GIS can be defined as a powerful set of tools
used to capture, store, and process, analyze and
interpret Spatial data. GIS used in paper [1] to create
a GIS layer which includes Digital Elevation Model
(DEM) and resampling resolution to 90 m. The DEM
is a digital representation of land surface geography.
The land images acquired by different satellite in [11]
authors used MODIS-MYD3Q1 satellite images for
classification. The Moderate Resolution Imaging
Spectrora diameter (MODIS) launched in December
1999. MODIS provides continuous global coverage
every one to two days. ANN based five models was
presented to classify the MODIS image. The models
used NDVI (Normalized Difference Vegetation
index), EVI (Enhanced Vegetation Index), red (RED)
and NIR reflectance as input. The NDVI is a simple
graphical sign that used to analyze remote sensing
measurements. The EVI was developed to improve
the sensitivity of vegetation signal in high biomass
areas and enhanced vegetation monitoring. New
Supervised learning of ANNs [12] is proposed: the
data were acquired by two different ways one was
used optical detector and a second was used
microwave radar. The optical detector is a device that
measures a physical quantity of the light and the
becomes a signal which can be read by an observer or
by an instrument using the radar to microwave high
frequency radiation. Its accuracy and ability to
penetrate the clouds give it great navigation and to
the achievement of images used. ANNs approach to
classify land use land cover using ancillary data [10].
The ancillary data is the data from other sources than
remote sensing that can be used to aid in the
classification. Three approaches were presented [21]
which used the data of IKNOS multispectral Satellite.
The IKONOS satellite is publicly available with high
resolution imagery up to 1 to 4 meter resolution.

The common problem with remote sensing is the
mixed pixel. The mixed pixel represents the area
which occupies more than one feature of land cover.
To solve the problems of mixed pixels in paper [18]
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authors proposed two methods maximum likelihood
and Fuzzy Classifier the data were acquired from
global land cover network. The classifications were
performing in forestry, urban planning and Swana
woodland (grassland). Similarly in [19] [18] the
authors present the methods to estimate the
components of land cover features to solve the mix
pixels problems. In [23] the authors present
Maximum a Posteriori (MAP) model to provide the
solutions to the mix pixel problem.

3 Approaches for land cover classification
Several ways [12] in which classifies the image
of land cover and land use such as statistical
techniques and soft computing. The statistical
technique such as the maximum likelihood method
was used for the classification of land cover and land
use based on multi-band data which acquired by the
satellite. These techniques need distribution
assumption of observed data, but generally the
observed data do not satisfy the assumption so the
using of statistical techniques failed in classification.
However, the ANN BP recently has been applied for
image classification, BP method as learning
technique which does not need the distribution
assumptions.
In paper [14] presents the importance and advantages
of ANNs for image classification, ANN is tool for
pattern classification. ANN are may be more robust
when distribution is powerfully non-Gaussian
because ANN classifiers are nonparametric. ANNS is
able of drawing arbitrary decision boundaries in the
feature space, during training. The advantages of
ANNSs can thus be summarized as:
= Ability of noise resistance
= Tolerance to distorted patterns/image
= Greater ability to recognize overlapping pattern
classes with high  nonlinear boundaries or
Partially or Degraded Image
= Potential for parallel processing
= Non parametric
In consequence of above advantages the ANNs
method generally can acquire more high precision of
the output and this approach widely used in land
cover and land use classification.

a.  ANNs and GIS applied to forecast land use
changes [1].

In this paper author applied a spatial model for
prediction of land cover changes. Combining ANNs
and GIS, the model applied on the Lesvos NE Greece
Island for the time period between 1975 and 1999 for
predicting the pattern of growth of the island's urban
areas and olive grove.

The Feed Forward ANNs has been developed
with one hidden layer. In the first step the data that
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were collected imported into GIS and make different
GIS layers, referencing to cartographic projection.
The data included the transportation network,
coastline vector, geological and soil data and DEM,
classification information on land cover and
population data for the years 1975, 1990 and 1999.
The Hellenic Geodetic Reference system used and
resample resolution of 90 m. In the second step, the
ANN:Ss trained using an independent data and applied
for the years 1975 to 1990. The model used the year
1975 data as input and the year 1990 data as output.
The model is applied to forecast the changes in urban
growth and pattern of olive cultivation in for the year
1999.

The accuracies of classification of urban and
olive grove classes were 96% and 94% respectively
for year 1975 and 96% and 93% for the year 1990.
The back propagation algorithm used for training
process the network trained after 500 iterations. The
model was then applied to predict changes in urban
land cover. The model produces two numbers within
the range 0 and 1 the predicting urban growth class
cells for the year 1999 as shown in Figure. 1. The
cell's value greater than 0.5 is representing the
likelihood greater than 50% which shows belonging
to the urban class. Similarly the model applied for the
year 1999 to predict the olive grave patterns as a
result the value generates a very low (between 0 and
0.17).

Figure 1. Result of the model [1]

Thus the result shows that the model performs
well in forecasting urban growth as compared to
predict the changes in the pattern of olive cultivation.

b. ANNs models for land use classification
from satellite images [11].

In this paper author proposed ANNs Models to
classify land cover images. The satellite image of
MODIS-MYD13Ql1 and data of 85 plots in Cordoba,
Argentina were using the data that comprised 13% of
the plots covered bare soil, 63.5 % were grown with
soybean and corn with 23.5%. Five different ANN
model of multi-layer feed-forward perceptron were
developed shown in Figure.2. The input used by the
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four models were NDVI (Normalized Difference
Vegetation index), EVI (Enhanced Vegetation
Index), red (RED) and near infrared (NIR), the
numbers of input neurons used by the fifth model
were RED and NIR reflectance. The model one to
four built with 3 neurons in the input layer and 6
numbers of input neurons in the hidden layer. For all
models the numbers of neurons in hidden layer were
same. The results of all models were good for land
use estimation; all models correctly classify the Soil,
Corn and Bare Soil. The performance was quantified.
All models evaluated the accuracy and Kappa
statistic as shown in Table 1.

Wi,

Figure 2. Scheme of an ANN of the multilayer
perceptron type [11].

Ii. Input neurons,

0Oj Hidden neurons wh

i, ] Connection weight between Ii and Oj, wo
k,j weight between Oj and the output layer

Soybean(S), Corn(C) and Bare Soil(BS)
(For 1 <in, 1<j<m).

c. New supervised learning of ANNS for satellite
image classification [12].

A new technique proposed consists of three
layered ANNs using the concept of domain of
recognition in the input space. The multi band data
were acquired by two different ways, one is by an
optical sensor and second used microwave radar. The
model has been used to classify the multiband data
and assigned some categories. Recently the author
proposed the same technique for the 7 band
observation data which obtained by an optical sensor.
In proposed work to improve the classification
accuracy by using not only multiband data of an
optical sensor but also used to process the data which
obtained by microwave radar. For leaning designed
two ANNs models, one model was learnt using seven
bands TM data, and the other was learnt using eight
band data by adding an Active microwave instrument
(AMI) data to the 7 bands. However the result shows
the classification of 8 band data was good and
decrease unclassified pixel in the map as compared to
those which construct using 7 bands data thus shows
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that the classification ability of ANN depends on the

choice of training data.

Table 1. The Accuracy and kappa statistic of all models with different combinations of input data [11].

Models Overall Accuracy% Accuracy Procedure/user (%) Kappa statistics(%)
Modell 85.70 89.30/89.30 80.00/80.00 75.00/75.0 70.80

Model2 83.30 89.30/86.20 60.00/66.70 100/100 65.30

Model3 76.20 85.70/80.00 70.00/70.00 25.00/50.00 48.50

Model4 81.00 92..90/81.30 40.00/80.00 00/80.00 7.90

Model5 92.90 92.90/96.30 90.00/81.80 00/100 85.70

d. An ANNs approach to map land use/cover
using Land sat imagery and ancillary data [10].

In this paper author discussed the errors with
remote sensing image classification. The accuracy of
land cover feature classification depends on the
spectral signature and on the methodology of
classification procedure. Different land cover class has
a many similar spectral features and unique signature.
This confusion of interclass introduced spectral
classification errors. In [8] [9] Applied ancillary data
to improve the spectral classification accuracy. The
ancillary data cannot use directly because statistical
assumption of the statistical algorithm e.g. maximum
likelihood. Therefore in [2] proposed a model to
provide a new approach to classify spectral and
ancillary information using ANNS.

In the paper [10] the multilayer perceptron (MLP)
applied for land cover mapping. In this research, the
multilayer perceptron (MLP) was trained by back
propagation (BP) algorithm. In the proposed work the
data were acquired from the National Institute of
Geography the data include a Landsat ETM+ image
dated April 3, 2000, a digital model of elevation along
with soil, land cover and land use, and digital maps of
road network with a scale of 1:250,000. There are two
classification models were designed. The first model
trained the division of land cover and land use class for
making spatial relationships between the land use, land
cover map and the ancillary information. The first
model creates a digital fuzzy map which shows the
likelihood of the presence of each land cover and land
use type through by each pixel. Similarly the second
classifier used remotely sensed images and produced a
fuzzy map using a spectral classification. Thus there
were two fuzzy maps for each pixel which indicated a
membership value. These maps were describing the
likelihood of the occurrence of a land cover class from
its spectral features, respectively. In [6] presents a
model used AND operator to combine the two fuzzy
map, the model calculates the minimum of two values
of belonging. A final no fuzzy map has been generated
and marks each pixel with the greater value of
belonging. The MLP training process used the BP
training algorithm. The data including the training set,
the verification set, and the test set. The verification set
shall apply to determine the best network and to stop
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the process of training in the case of over learning
occurred. The test set was given the independent
judgment of network performance when the network
design process was completed.

In the proposed work the image was divided into 6
land cover and land use classes: 1) tropical forest, 2)
mangroves, 3) wetlands, 4) agriculture (grasslands,
pasturelands and croplands), 5) water and, 6) urban
areas. There were nine inputs: six soils type, elevation
distance to the road and distance to the coast to MLP
for classification and 6 hidden nodes. The result of
classification of the test set is 73% correctly classified.
The spectral classification the MLP with 5 inputs
bands 2, 3, 4, 5 and 7 and two hidden layers with 3 and
4 nodes respectively. The classification results show
good performance 82% accurate classification of the
test set. The first classification result obtained using
spectral information, classifying each pixel into the
class which have the higher membership value. Table
2 shows the errors for the classification of crop, water,
Mangrove, Forest, Wetland and Urban areas

As a summarize step, the ancillary maps combined
with spectral fuzzy maps. The accuracy of the resulting
map was verified with same verification data. Overall

accuracy improved to 79%. The accuracy of different
land cover classes’ improves significantly by using the

ancillary. Both commission and omission errors
reduce 25% but for the error of commission of the
crop/pasture land and both commission and omission
errors of urban area which remained the same as
shown in Table 2.

e. Land Cover Classification of IKONOS
Multispectral Satellite Data [21].

The paper presents the maximum likelihood
classifier. In the maximum likelihood classification
each image pixel is assigned to land cover class based
on highest probability of membership. The IKNOS
satellite data were used. It is imaged over the part of
Daejeon city, Korea. The image consisted of 399 lines,
with 550 cells per line, a cell's size of about 4x4m and
one near-infrared and three visible bands. In this
research channel 1, 2, 3 and 4 of the images were used.
Nine classes of the land cover features were acquired
in the training sites for getting training datasets.

lifesciencej@gmail.com




Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

Table 2. Omission and Commission Errors of Land Class Classifications [10]

Land use class Spectral Spectral Spectral + Ancillary | Spectral + Ancillary
Map Error of omission | Err of commission Error of omission Err of commission
Crop/pasture 0.53 0.29 0.20 0.31

Water 0.02 0.02 0.06 0.00

Mangrove 0.30 0.14 0.22 0.11

Tropical forest 0.31 0.24 0.22 0.22

Wetlands 0.23 0.52 0.23 0.23

Urban AREAS 0.43 0.50 0.43 0.43

The topographic map was used for calculation of
classification accuracy.

The steps for land cover classification are as
follows.

Stepl. Identify the land cover classes within an image
which is to be classified, for example water, grass,
building, etc.

Step2. Select pixel which is the representation of the
desired set of classes.

Step3. Estimate the parameters of the algorithm by
using training data. These parameters will be used as
properties of the probability model.

Step4. Label every pixel in the image into their
corresponding land cover type.

Step5. Generate thematic maps.

The maximum likelihood classification was
applied to the IKNOS image. The overall accuracy of
maximum likelihood classifier is 76.20% and kappa
coefficient is 0.73 as shows in Figure 8. The same data
is classified by using neural network and the overall
accuracy is 79.00% and the kappa coefficient is 0.76.

The same data are also classified by neuro fuzzy
model. The overall accuracy of the model is 85.6 and
the kappa coefficient is 0.83. The results of the three
model shows that the performance of the neuro fuzzy
model is better than neural network and maximum
likelihood as shown in Table 3.

Table 3. Performance of Maximum Likelihood, Neural
Network AND NEURO-fuzzy methods [22].

Classification Performance
Method Overall Accuracy Kappa Coefficient
Maximum Likelihood 76.2 0.73
Neural Network 79.0 0.76
Neuro-Fuzzy 85.6 0.83

f. Comparison of maximum likelihood, Neural
Network and Neur-fuzzy classifier.

The approaches which are used for classification
of land cover and land use are summarized in (Table
4). The comparison shows that the performance of all
models of ANNSs is good as compared to the statistical
technique such as Maximum likelihood. There are
some problems with statistical technique such as the
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integration of ancillary data and assumed normal
distribution.

g. Fuzzy logic applied in the remote sensing image
classification [16]

Fuzzy logic can be applied in remote sensing for
the classification of images. The benefits of this
method are that it does not need assumption about the
statistical distribution of the data and provide more
accurate results for image classification. This paper
contains a hierarchical expert system for the
classification of remote sensing. The model was tested
for land cover classification. The data were obtained
by Lansat 7 ETM+ over the Rio Rancho area. 8
spectral bands, DEM and NDVI used as input. If the
normal type rules are used then the number of rules
would be very large for classification, so requires a
long time for classification. To overcome this problem
the Hierarchical structure is presented. All the classes
were grouped together and each group would be
further divided into subgroups. It was important to
generate appropriate fuzzy rules by using the fuzzy
expert knowledge The main problem of using the
fuzzy expert system is the chance to lose some
information.

In the proposed work authors used an Adaptive-
Neural-Network Based fuzzy Inference to generate
fuzzy rules. The system is tested on the images which
are taken by Land sat 7 ETM+. There are 9 different
land cover classes: water, vegetation, urban irrigated
vegetation, barren, calichebarren, Basque, shrub land,
natural grassland and juniper. The urban area is
blocked by street and mixed with vegetation which
creates a problem in classification, similarly natural
grassland; shrub land and juniper are highly mixed so
its classification is difficult, the result of the proposed
model compared with that of maximum likelihood
classifier and ANN algorithm

The comparison shows that the result of the
proposed work betters than the results of Maximum
likelihood classifier and back propagation. The overall
accuracy fuzzy system is 91.55% which is higher than
maximum likelihood and back propagation algorithms.
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Table 4. Comparison of different classification approaches.

Technique ANN Supervised ANNs Multilayer Maximum ANNSs Back Nuero-Fuzzy
Perceptron Likelihood propagation
Approach ANNSs ANNs Probabilistic ANNs ANNs
Classification | Satellite Image Satellite Image Satellite Image Satellite Image | Satellite Image
Data Source Optical Sensor and | Landsat ETM IKNOS Satellite IKNOS IKNOS Satellite
microwave radar Satellite
Model 7 band and 8 band MI=Ancillary Data, MLC BP Multi-layer Neuro-fuzzy
M2=Spectral Data,
M3= Combination of M1
and M2
Accuracy accuracy of 8 band M1=73%, M2=82% MLC=76.2 BP=79.2 The overall accuracy is
data better than 7 band | M3=79% Kappa=0.73 Kappa =0.76 85.2 the Kappa is 0.83
data
Table 5. Classification matrix for the study area by using MLC [16]
Actual Predicted classes Accuracy
class wt ui Ziv br cb bq sb ng ip
WT 0 225 1 0 0 0 0 0 0 0
Ul 0 863 0 22 16 0 50 0 8 89.99
v 0 20 506 0 0 0 0 0 0 96.20
BR 0 53 0 786 384 0 10 31 85 58.27
CB 0 0 0 18 74 0 0 0 0 80.43
BQ 0 81 0 0 0 0 0 0 0 0
SB 0 17 0 0 0 0 296 36 29 78.31
NG 0 4 0 0 0 0 145 44 6 21.89
JP 0 12 0 0 0 0 64 2 89 50.86
Average accuracy (%)=52.88 overall accuracy (%)=66.67
Table 6. Classification matrix for the study area by using BP [16]
Actual Predicted classes Accuracy
class wt ui iv br cb bq sb ng ip
WT 223 0 1 0 0 2 0 0 0 98.67
Ul 0 852 1 55 0 0 43 5 5 88.84
v 0 1 522 2 0 1 0 0 0 99.24
BR 0 12 0 1310 0 0 3 3 21 97.11
CB 0 0 0 92 0 0 0 0 0 0
BQ 0 0 0 0 0 81 0 0 0 100
SB 0 19 0 2 0 0 327 25 5 86.51
NG 0 0 36 0 0 99 57 5 28.36
JP 0 8 0 45 0 0 47 12 63 36.00
Average accuracy (%)=70.53 overall accuracy (%)=86.53
Table 7. Classification matrix for the study area by using Fuzzy System [16]
Actual Predicted classes Accuracy
class wt ui iv br cb bq sb ng ip
WT 215 0 1 0 0 10 0 0 0 95.13
Ul 3 933 0 17 0 0 23 1 3 97.29
v 1 4 510 0 0 11 0 0 0 96.96
BR 4 20 0 1271 35 0 5 6 8 94.22
CB 0 0 0 10 82 0 0 0 0 89.13
BQ 0 0 0 0 0 81 0 0 0 100
SB 0 0 0 1 0 0 356 18 3 94.18
NG 0 0 0 27 0 0 92 68 14 33.83
JP 0 2 0 29 4 0 6 0 134 76.57
Average accuracy (%)=86.37 overall accuracy (%)=91.55

4. Methods to solve the mix pixel problems.

The mix pixel is the common problem of remote
sensed images [12]. A mixed pixel represents the areas
which occupy more than one variable. There are two
situations in which the mixed pixel problem occurs.

The first case is when the pixel attached with large
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area objects such as agriculture field. The second case
is that when the object is relatively small compared to
the spatial resolution of the scanner. Therefore, to
accurately estimate the land cover sub pixel analysis is
important there are different techniques are used to
solve the mixed pixel problem supervised fuzzy c
means classification, the spectral mixture model, the
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nearest neighbor classifier and multilayer perceptron.
In different papers presented different techniques to
solve the mix pixels problem.

a. Maximum Likelihood and Fuzzy Classifier
[18].

The spatial pattern of ground cover features
information can obtained by Remote Sensing, but the
imagery which is obtained by Remote Sensing have
problems of class mixing within pixels. This paper
presents the maximum likelihood and fuzzy classifier,
which are used in urban planning, forestry, urban and
savanna woodlands. The data for features extraction
got from global land cover network. Eight detail land
cover classes were mapped for the shire River
catchment. First used maximum likelihood classifier
this method involves the selection of training area
which represent the eight land cover classes, Then
signature of training area used to determine to which
class were assigned to image pixels. Second use Fuzzy
Convolution filter Classification. This method process
completes in two steps the first step involves filtering
in which create a single classification layer into a
window of pixel and total weighted inverse distance
of all the classes calculated then assigning the center
pixel to the class which have largest total inverse
distance. The pixel based classification approach
maximum likelihood used in this paper provides
results with 87% accuracy while fuzzy convolution
provides 77% accurate results. This shows that the
maximum likelihood classification performance is
good when extracting land covers information from
satellite imagery. The comparison of both
classification methods is shown in Table 5.

The comparisons of maximum likelihood and
fuzzy classifier are summarized in (Table 8). The pixel
based classification method maximum likelihood was
used in this paper for the classification of forestry,
urban planning and savanna woodlands. The maximum
likelihood provides results with 87% accuracy while
fuzzy convolution provides 77%. This shows that the
maximum likelihood analysis has the great ability of
classification in the land cover with heterogeneous and
higher resolution imagery.

The accuracy of maximum likelihood is better
than fuzzy convolution filter. The maximum likelihood
classifier is useful in discriminating environments,
which is well suited for application such as
hydrological modeling.

b. Sub pixel Estimation of land cover in
remotely sensed image [19].

There were different approaches proposed to
correctly estimate the components of land cover such
as Spectral un-mixing, Unsupervised and Supervised
Methods [18]. Spectral un-mixing technique was used
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to estimate the fraction of each component in a pixel
using multispectral data. The linear mixing models
were used to estimate the proportion of component
spectra from training data. However, when the spectral
characteristic of the categories within objective areas
does not satisfy by the training data, large errors may
be occurred with the result. The unsupervised
estimation was used to overcome the problems of
linear mixing model [20].

This method is good to solve the problem when the
variation of pure pixel is small otherwise large error
may be appeared in the results.

In a paper [19] authors proposed Semi-supervised
estimation this method overcomes the problems of
unsupervised estimation in which the variation of pure
pixels is large, Semi-supervised estimate the
component spectra depends on the surrounding
information of pixels, it used the small size of initial
training data and first step identifies pure pixel in the
image as shown in Figure 3.

Pure pixels which consist of a single class of
features exist around a certain point in a feature space.
If two classes are mixed within a pixel, It will show
that the observed data will exist between the two
classes and represent the intermediate characteristic of
spectra. The pixel can consider is pure if it exists
within a small distance from each features class center.
The mean vector and covariance matrix are used to
calculate the distance between pixel and category.
Next use the pure pixels to predict adaptively the
feature spectra in the surrounding areas of each mix
pixels. When pure pixels exist in the surrounding area
of only one class as shown in Figure 4, and then
classify the cells into the same class with neighbors.
When there are more than two categories of pure cells
in the surrounding areas, then component spectra for
each class and use for sub cells estimation.

The result shows that the proposed method works
well when the variations of pure pixels are large. The
comparison of Supervised, Unsupervised and Semi
Supervised methods based on sub pixel mapping as
summarized in Table. 9.

mulii-dimensional space

P

Figure 3. Determination of pure pixels [19].

lifesciencej@gmail.com




Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

Table 8. Comparison of maximum likelihood and fuzzy classifier.

Technique Maximum Likelihood

Fuzzy Classifier

Approach Statistical

Fuzzy Logic

Classification | Satellite images with mix pixels.

Satellite images with mix pixels.

Data Forestry, Urban, Swana Woodland Forestry, Urban, Swana Woodland
Model Maximum Likelihood classifier Fuzzy Convolution Filter
Accuracy 1. Overall accuracy 87% 1. Overall accuracy 77%

more details.

3. Successful in heterogeneous environment.

2. Accurately mapped individual classes in | 2. Not good to map individual classes in more

detail.
3. Misclassify pixels

Advantages

imagery.

High Potential to classify higher resolution | Good in homogeneous environment.

c. Sub-pixel Mapping of Remote Sensing Image
Based on MAP model [23]

In this paper author proposed a new sub pixel
mapping approach Maximum a Posteriori (MAP).
The MAP model can be used to predict the location
of class proportion within each pixel. The locations
of the sub pixel in the central pixel identified by
using the spatial arrangement of the different class
fraction in surrounding pixels. The sub-pixel
mapping algorithm is to be applied to high spatial
resolution fraction images. The experiment is
performed on artificial imagery and real imagery.
The result shows that the model performs well
against artificial imagery (Table.10)

Similarly the performance of the model is good
for real imagery and the result is compared with other
classification method which shown in (Table.11).

The confusion matrix (Table.12) shows that the
MAP model produces good result as compared to the
maximum likelihood classifier.

target pixel

(a)

e classification

(k)
subpixel
estimation

Figure 4. Sub pixel estimation for mixed pixel [19]

Table 9. Comparison of Supervised, Unsupervised and Semi Supervised

Technique Linear Mixing Model Unsupervised Analysis | Semi Supervised Analysis
Approach Supervised Unsupervised Semi-Supervised
Performance | Depends on the training data The is good | Depends on the initial training data and
when the variation of | the pure determination
pure pixels is small
Limitation When the training does not | When the variation of | When the class composition of every
represent the spectral | pure pixel is large pixel is estimated , the spatial
characteristic of the categories distribution of these class components
within objective area within each pixel remains unknown

Table 10. The accuracy static of the classification
result of two methods [23]

Table 11. The accuracy static of the classification
result with MLC and MAP [23]

Method PCC Kappa coefficient Method PCC | Kappa coefficient
Hard Classification | 0.906 | 0.752 Hard Classification | 0.813 | 0.832
MAP 0.987 | 0.861 MAP 0.907 | 0.961
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Table.12 The classification result by Confusion Matrix
(R, L, V, U: River, Lake, Vegetation, Urban) [23]

Method r 1 v u

MLC R 89 89 7 2
L 8 8 8 6
\% 3 3 66 21
U 0 0 19 71

MAP R 95 95 0 2
L 2 2 6 8
A% 2 2 82 10
U 1 1 12 79

Conclusion and Recommendations

The increasing demand of land cover and land
use information has raised the importance of
classification and forecasting of land cover and land
use. In this study a survey of current approaches of
land cover mapping such as ANN, Fuzzy logic and
Statistical techniques is done. The multilayer Feed
Forward ANN used for the classification the overall
results of this approach is good as compared to the
statistical approach. ANN has the very strong ability
to recognize mix classes. The performance of
statistical approach is good as compared to the fuzzy
classifier although Maximum Likelihood
classification assumes a normal distribution. This
approach can be used to produce a land cover map.
Moreover, the survey included the study of different
approaches such as ANNs, Maximum Likelihood,
Supervised, Unsupervised and Semi Supervised to
solve the mix pixel problems. The semi-supervised
has the ability to solve the problems of mix pixels.
The semi-supervised technique adaptively estimates
the proportion of components where the object
characteristics changes with the location of the mixed
pixels. The majority of approaches discussed in this
study are based on ANNs, Fuzzy logic, and
probabilistic techniques. The ANNs and fuzzy set
theory has the potential to overcome the limitation of
probabilistic techniques such as maximum likelihood
classifier and parallelepiped etc. In some cases e.g.
when the spectral signature of the area is same the
Maximum Likelihood produce good result as
compared to ANNs and Fuzzy logic, however when
the spectral signatures of the area are not same than
ANNs and Fuzzy logic are better than Maximum
Likelihood.
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Abstract: The anti-spasm properties of Kelussia odoratissima Mozaffarian have been mentioned in Iranian
traditional medicine and it is used to gastrointestinal disorders treatment. The plant leaf alcoholic extract cumulative
effect of this plant on Wistar rats ileum contractions and expression of its probable mechanism was investigated in
this research. Hydro-alcoholic extract was prepared by maceration method using 70% ethanol. Forty eight male
Wistar rats (150-200 g) were randomly designated to 6 random groups with 8 rats in each, in this interventional
research as following. Control group, cumulative concentrations of Kelussia odoratissima Mozaffarian extract
receiving group, propranolol receiving group, naloxone receiving group, L-NAME receiving group, and sodium
chloride receiving group. Ileum samples were taken from rat and subjected to 1gr tension in tissue-bath containing
tyrode solution. Isotonic contractions was recorded following addition of potassium chloride (60mM), saline or 10%
and 20% cumulative concentrations of Kelussia odoratissima Mozaffarian extract. In order to understand the above
mechanism, ileum was incubated with L-NAME, naloxone or propranolol and also affected by different doses of
calcium chloride. Then, the observed effect was recorded and the variation percentage was calculated. Statistical
analysis was performed by parametric test, repeated measures, ANOVA and t test. Findings: 10% and 20%
cumulative concentrations from alcoholic extracts of Kelussia odoratissima Mozaffarian could reduce contractions
caused by potassium chloride (P<0.001). There was a significant different between extracts of 10% and 20% groups
(P>0.05). Beta adrenergic receptor blocker (1uM propranolol), significantly decreased the contractions caused by
potassium chloride (P-value=0.013) but nitric oxide inhibitor (100 uM L-NAME) and opioid receptor blocker (1uM
naloxone) had no effect on this contraction. Calcium was also caused tissue contraction depolarized by potassium
chloride and this contraction effect reduced by cumulative concentration (P<0.001). In general it can be concluded
that Kelussia alcoholic extracts can inhibit ileum contractions of rat through the effect on voltage dependent and beta
adrenergic receptors and it might be used to relieve intestinal spasms.

[Sedighi M, Rafieian-kopaei M and Noori-Ahmadabadi M. Kelussia odoratissima Mozaffarian inhibits ileum
contractions through voltage dependent and beta adrenergic receptors. Life Sci J 2012;9(4):1033-1038]. (ISSN:
1097-8135). http://www.lifesciencesite.com. 157

Key words: Kelussia leaf, ileum, rat.

Introduction: effect on ileum motion activity. The smooth muscle
Plants can be a major source to supply drugs in motion activity can be changed by several factors.
traditional medicine (1). Among these plants, The contraction of smooth muscle can be affected by:
Kelussia odoratissima Mozaffarian from 1. High increasing of extracellular potassium
Umbelliferae family can be mentioned. Kelussia is a concentration and preventing the outward
perennial, glabrous, erect and very aromatic and is diffusion of potassium, depolarization, and
harvested in April (2,3). Flavonoids have anti- subsequently contraction of smooth muscle.
inflammation (4), anti-allergy (5), anti-diabetes, anti- 2. Opening the slow sodium calcium channels
hyperlipidemic and anti-hypercholestrolemic (6,7) and calcium entry into the cell and
effects and improve spatial memory (8). Phthalides beginning the contraction.
constitutes 70% of the plant essence with the effect of 3. Activating protein G binding receptors due
liver protection, prostaglandin F2a inhibition, cancer to which, IP; and DG are produced. IP;
tumors prevention, epilepsy and liver disorders affects sarcoplasmic proteins and results in
treatment and blood viscosity reduction (2, 10, 13, releasing calcium.
14). The ligastilid extracted from Kelussia leads to 4. Activating rhokinases (Rho) by arachidonic
relax rat’s vessels (9). This plant is also used to cure acid which  dephosphorylate  myosin
some rheumatism disorders, common cold, cough, phosphatase and pump calcium into
blood pressure, blood lipid and stomachache (15). sarcoplasmic reticulum.

But no research has been done concerning this plant
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In total it can be said, the factor that increases
calcium concentration in cytoplasm and eventually
deactivates myosin phosphatase, leads to contraction
of the muscle and the factors that decreases cytosolic
calcium and activates myosin phosphatase, leads to
relaxation of the muscle (16, 17).

In addition to investigation of Kelussia
hydroalcoholic extract anti contraction effect on
motion activity in this study, the probable mechanism
of the extract cumulative concentration anti
contraction effect on motion activity of rats was
examined including possible involvement of beta
adrenergic receptors by propranolol (1uM) inhibitory
effect, opioid receptors by naloxone (1uM) and nitric
oxide synthesis inhibitory effect by L-NAME (100
uM). The effect of Kelussia hydroalcoholic extracts
on ileum contractions of rats with the effect on
voltage dependent receptors through calcium chloride
(2 to 8mM) was studied cumulatively.

Materials and methods:
The applied materials:

The propranolol and L-NAME were prepared
from Sigma Co.(USA), naloxone and all of the salts
used in this research were prepared from Tolid Daru
Co. (Iran) and Merk Co. (Germany) respectively.
The extraction method:

In order to prepare Kelussia extract the
maceration method used in this study. After cleaning
and separating extra parts, 1000 g of this plant was
dried, powdered and 70% ethanol was added to it.
After 72 hours, the obtained mixture filtered by
Buchner funnel and the resulting solution was
evaporated in 35 °C in a Rotary evaporator and dried
completely in an incubator with maximum
temperature of 40°C (18). Finally, 35 g extract
powder was obtained from 500 g of initial Kelussia.
This powder was maintained in a refrigerator until
the time of using.

Animals:

Forty eight male Wistar rats (150-200 g) were
taken from the Animals Unit of Shahrekord
University of Medical Sciences, and then randomly
divided to 6 groups with 8 rats in each. The rats were
kept in 12 h daylight situation in 24-20°C and freely
feed and watered. But the night before the
experiment, they were deprived of food (19).

Ileum preparation and the procedure:

In the test day, the rats anesthetized with
chloroform, a 2 cm piece was separated from their
terminal part of ileum (except the last 2 cm) and the
contractions of this piece was recorded under 1gr
tension in tissue bath (500 ml) containing tyrode
solution (pH 7.4, 37°C), air bubble continuous flow
and 60 minutes adoption period by potassium
chloride (60 mM). The cumulative concentration of
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extract (10% and 20%) added to tissue bath when the
contraction reached to pan mode (20). The obtained
variation percentage was recorded by isotonic
transducer (Harvard, UK) and a recording machine
(Universal Harvard Osilloghraph). In order to study
the involvement of beta adrenergic receptors, nitric
oxide and opioid receptors, the effect of extract
cumulative concentrations on potassium chloride
induced contraction was recorded after incubating
tissue with 1uM propranolol (21), 100uM L-NAME
(22), or 1uM naloxone. To determine the role of
extracellular calcium in extract performance, first
tissue should be put in tyrode solution with no
calcium and high concentration of potassium chloride
(60mM) and calcium chloride added to the bath
cumulatively (2 to 8 mM) (24). Then the extract was
exposed to cumulative concentrations for 5 minutes
and its effect was recorded on paper by a recording
machine.

Composition of tyrode solution used in the bath
(in mM) was:

NaCl (136), KCI (5), CaCl2 (2), NaHCO3 (11.9),
MgCl2 (0.98), NaH2PO4 (0.36) and Glucose (5.55)
Data analyzing:

Contraction pan resulted from KCL then, the
percentages of relaxation resulted from saline or
extract were calculated as mean + SD (standard
deviation). Statistical analysis was performed by
parametric test, repeated measures, ANOVA and t
test.

Results:

Comparison the effect of Kelussia extract
cumulative concentrations on contractions caused
by potassium chloride in rat ileum.

Adding potassium chloride to tissue bath led
to contraction due to potassium chloride on ileum in
the entire period of experiment and after a short time
contraction reached to pan mode in which contraction
percentage of ileum was calculated. The variation
mean of tissue contraction in response to saline was
also calculated by adding saline after reaching tissue
to the pan mode. Figure 1 shows that saline have low
inhibitory effect on tissue contraction due to
potassium chloride so that no significant difference
observed between two groups. Additionally, although
Kelussia ~ hydroalcoholic  extract  cumulative
concentrations (10% and 20%) has reduced ileum
contraction caused by potassium chloride (60 mM)
(P<0.0001), but no significant difference observed
for contraction mean between 10% and 20% of
Kelussia (P>0.05).

The effect of propanolol, L-NAME, and naloxone
on extract inhibitory performance

The NO synthesis stimulation may cause
reduction of extract contraction performance.



Life Science Journal 2012; 9(4)

http://www.lifesciencesite.com

Incubating ileum in the presence of L-NAME (nitric
oxide synthetase enzyme inhibitor) for 20 minutes
was compared to incubating it in the absence of L-
NAME with 15 minutes interval followed by washing
tissue. But chart 2 indicates that the extract, has
reduced the contraction effect of potassium chloride
significantly (P-value=0.000) and there is no
significant difference between the inhibitory effect of
extract in the presence and absence of L-NAME (P-
value=0.703).
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Figure 1: Comparison of ileum contractions between
tested groups receiving saline and potassium chloride
(60mM). No significant difference was observed
between two groups. The relaxation effect of
Kelussia extract cumulative concentrations (10% and
20%) on ileum contraction due to potassium chloride
(60mM) in comparison with control group (***
P<0.0001, n=8, ANOVA).

Considering that the stimulation of opioid
receptors makes intestinal movements reduced, so the
inhibitory effect of extract on receptors in the
absence of naloxone, was compared to the effect of
extract on receptors when it was put in the presence
of 1uM naloxone for 30 minutes with 15 minutes
interval followed by washing tissue. Figure 2 shows
that the contraction effect of potassium chloride
significantly was reduced by the extract (P-
value=0.000), but there is no significant difference
between the inhibitory effect of extract in the
presence and absence of naloxone (P-value=0.516).
Stimulation of beta adrenergic receptors also caused
relaxation of small intestine. Effective materials may
affect receptors and resulted in muscle relaxation.
Incubating tissue without propranolol was compared
to incubating it in the presence of 1pM propranolol
for 30 minutes with 15 minutes interval followed by
washing tissue. But figure 2 indicates that the
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contraction effect of potassium chloride significantly
reduced by extract (P-value=0.000) and the inhibitory
effect of extract in the presence and absence of
propranolol was significantly different (P<0.001).
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Figure 2: Comparison of the anti-contraction effect
of Kelussia hydroalcoholic extract concentration
(20%) on contraction caused by potassium chloride
(60mM), in the presence and absence of L-NAME
(1uM, 30 min, n=8), propranolol (1uM, 30 min, n==8)
and naloxone (1M, 30 min, n=8).

Propranolol+ext receiving groups and extract
receiving group without propranolol was significantly
different (**P<0/001, n=8).
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Figure 3: Comparison of calcium chloride

cumulative concentrations (2, 4, 8 mM) on ileum in
free calcium tyrode solution with high concentration
of potassium chloride (60mM) in the absence of
extract followed by incubating tissue in cumulative
concentration of extract (10% and 20%) for 3
minutes.

Contraction responses of calcium chloride is dose
dependent (** P<0.0001, n=8, ANOVA) and
represents (P<0-001) significant different between
groups with extract inhibitory response 10% and
20%) in the presence of calcium chloride.
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The effect of Kelussia hydroalcoholic extract on
contraction caused by depolarized calcium
chloride through potassium chloride

Figure 3 shows that depolarized ileum of rat
has contracted as of concentration dependant (2, 4, 8
mM) in the presence of cumulative concentration of
calcium chloride, in tyrode solution with high
concentration of potassium chloride (60mM) but
without calcium (n=8,P<0.0001). After washing
tissue in free calcium tyrode solution and tissue
resting for 20 minutes, repeating these steps in the
presence of cumulative concentration of extract (10%
and 20%) for 3 minutes, decreased the contraction
effect in ileum caused by calcium chloride (P<0.001).

Discussion:

This study was aimed to investigate the anti-
contraction effect of Kelussia hydroalcoholic extract
on ileum motion activity. The probable mechanism of
the extract cumulative concentration anti-contraction
effect on ileum activity of rats including possible
involvement of beta adrenergic receptors, opioid
receptors and nitric oxide synthesis inhibitory effect,
as well as involvement of voltage dependent
receptors in the effect of Kelussia hydroalcoholic
extracts were also studied.

Cumulative concentrations of Kelussia
hydroalcoholic extract, reduced contractions caused
by potassium chloride in the ileum of rat and tissue
washing and changing solution bath didn’t remove
the extract anti-contraction effect therefore;
decreasing contraction in the presence of extract can't
be due to exhausting muscle during contraction (25).
Additionally, contraction occurred by potassium
increasing out of smooth muscle cell along with
depolarization despite adequate concentration of
intracellular calcium ion. The major way for
increasing calcium is opening voltage dependent
calcium channels after depolarization. The existence
of L type calcium channels has been proved in ileum
smooth muscle of rat (26). Previous studies reported
that contraction caused by potassium chloride is done
by involvement of voltage dependent calcium
channels (27). Considering the approval of L type
calcium channels existence in smooth muscle of
ileum, it seems that the observed extract effect is as a
result of depolarization consequences inhibition and
also increasing intracellular calcium prevention.

To understand the above mechanism, ileum
was incubated with L-NAME, naloxone and
propranolol and also affected by different doses of
calcium chloride. Nitric oxide causes ileum
relaxation through cAMP pathway (28). Incubating
tissue with L-NAME was not enable to reduce
inhibitory performance of extract which represents
NO has no involvement in it. In addition, naloxone
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inability to reduce inhibitory performance of extract,
demonstrates opioid receptors has no involvement in
1t.

Beta adrenergic receptors exist in rats ileum
and their inhibitory effect has been proved (29).
Propranolol has reduced extract inhibitory effect on
contractions caused by potassium chloride in this
research too, so probably the effective materials in
Kelussia has activated receptors and relaxed muscle
by affecting beta adrenergic receptors. Tissue
depolarized by high concentration of extracellular
potassium in free calcium tyrode, which is consistent
with previous studies (30) and its contraction
provided adding calcium to environment and the
contraction level is depending on the environment
calcium dose (31). The results also indicated that the
extract inhibits calcium contraction performance in
depolarized tissue so confirms calcium channels
involvement in occurring extract inhibitory
performance.

E-ligustilide Phthalide, 3- e -butyldiene
phthalide and z-ligustilide are main chemicals in
Koohrang Kelussia (9). Inhibitory and relaxant
effects of butylidenephthalide and its z isomer were
determined in tissues of many parts of body like
different blood vessels, intestine, respiratory and
genital system and it seems that inhibition of voltage
sensitive calcium channels play a role in it (32). It has
been determined in other studies that phtalids in
Kelussia leaf have inhibitory effects on prostaglandin
F2a (33). Contraction effects of prostaglandin F2a
occurs through activation of EP1 receptors.
Stimulation of these receptors activates phosphatidyl
inositol pathway and increases intracellular calcium
(34). So the phthalides in Kelussia extract stops
activating phosphatidyl inositol pathway and
reduction of cellular calcium as a result obviates
contraction caused by potassium chloride in ileum by
prostaglandin F2a. The anti-contraction effect of
flavonoids on guinea pig was also reported (35). So it
can be suggested that voltage dependant calcium
channels have main involvement, beta adrenergic
receptors have small involvement and nitric oxide
synthesis and opiod receptors have no involvement in
occurrence of this inhibitory effect and the extract
anti contraction performance can be as a result of
mentioned flavonoids and phthalides through voltage
dependant calcium channels and beta adrenergic
receptors.

General conclusion: Totally it can be
concluded that alcoholic extracts of Kelussia leaf can
inhibit ileum contractions of rat by affecting voltage
dependant calcium channels and beta adrenergic
receptors and can be used to relieve intestinal spasms.
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Abstract: Soft shadow with respect to the sun’s position in virtual environments is a fascinating topic in outdoor
rendering. A coherent mathematic formula to create shadow with respect to the sun’s position in specific location,
date and time can make outdoor rendering as easy as indoor rendering. A target of this study is to propose a new
coherent formula to do this. Outdoor rendering using a coherent formula will eliminate worrying about the sun’s
position and shadow status during the daytime. Low frames per second (FPS) in real-time rendering is a crucial
problem in computer graphics, especially in soft shadow generation. A novel technique to create soft shadow in
virtual environments is proposed. Geometric progression to select the color and a combination formula using
sequence progression are proposed to determine the sample size. The new soft shadow generation, in addition to
increasing FPS, enhances the quality of soft shadows. Finally, we strongly contend that the proposed technique can
be used in commercial gaming and virtual reality systems.
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1. Introduction attempting creating a more realistic scene.
Computer animation has become one of the Calculating the shadow status during the daytime
most important components of online and off line encouraged us to prepare this study.
games, advertisements and simulation in a virtual
environment. Shadows are the main components of 2. Previous work
outdoor rendering used to make scenes realistic. The first researcher who worked on shadow
After smooth motion, shadows are the second main was Leonardo Da Vinci in 1460 (Rautenbach 2002).
effect used in computer animation to reveal He focused on painting and static images. Hard
information about the distance between objects and to shadows are types of shadows with a point light
show the complexity of objects in the scenes. source, which have a sharp brim, and they include
Unfortunately, shadowing is still an expensive fully shadowed regions without any soft edges. Hard
component of animation and games, especially in shadows will be generated by a point light source.
real-time rendering. In computer games, shadows Soft shadows are another kind of shadow which is
give the gamers feelings that trigger the sense that caused by a wide light source. Soft shadows are more
they are playing in the real world, resulting in realistic for virtual environments. In the real world,
maximum enjoyment. Games which lack shadows are most light sources are wide and wide light sources
not seen as attractive, especially since gamers' have lead to the creation of soft shadow; as a result, the
had a taste of virtual games and their imagination focus on soft shadow will be more appreciated. Soft
now requires more and more realistic situations when shadows include two parts, umbra and penumbra.
they are watching cartoons or playing games. Umbra includes those parts of the shadow region
Soft shadow is another challenging factor in which do not see any portion of the light source and
computer animation and computer games. Good are fully shadowed; it is like hard shadow. Penumbra
quality and high frames per second are two is the other part of a shadow region which can see
components of soft shadow generation that require some portion of the light source.
more improvement. Low rendering time required by The first researcher who seriously worked on real-
projection shadowing leads us to extend this kind of time shadow generation was Crow (1977). He
shadow to create a high speed shadow generation proposed shadow volume, which is a geometry based
method with respect to the sun’s position during the technique used to create hard shadow. Currently,
daytime. shadow volume is still a famous algorithm used to
The sun’s position and its effect on shadows create precise shadow, but the main drawback is that
during the daytime is another factor to consider when silhouette detection is expensive. Shadow mapping is
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a widely used image based technique proposed by
Williams (1978). High speed rendering commonly
uses this image based algorithm. Shadow maps suffer
from aliasing and many improved algorithms have
tried to remove aliasing but not completely been able
to do so. (Scherzer, 2011)( Bittner, 2011)(Donnelly,
2006)(Lauritzen, 2008)(Liang, 2011) (Rehman et al.,
2011) (Saba and Rehman, 2012).

Projection shadow proposed by Tessman et
al. (1989) is the third type of shadow. Projection
shadows are convenient for flat surfaces. High-speed
rendering is the most important reason behind their
use in recent games and animations. It is not so
difficult to cast projection shadow on arbitrary
objects.

Low speed rendering of soft shadow is a
critical problem in computer graphics(Boulanger,
2008)(Wyman, 2004)(zhang, 2007)(Liu,
2011)(Kolivand, 2013) Generating soft shadow using
projection shadow with respect to the sun’s position
in a specific location, and specific date and time is
the main purpose of this study.

The principle calculations of the sun's
position have been very well known for a long time.
The sun's position and the amount of sunshine has
historically been a very attractive subject for most of
researchers. For example Nawar et al. (1958) worked
on the principle amount of sunshine in a day.
Kambezidis et al. (1990) provided several functions
to calculate the sun's position by focusing on factors
such as light refraction.

A coherent formula for shadow and the
sun’s position in specific longitude, latitude, date and
time can be used in virtual environments such as
games and 3D animations.

This paper presents a coherence formula to
create exact shadow with respect to the real sun’s
position in specific location, date and time that can be
used in augmented reality to keep the virtual shadows
without worrying about confusing between real
shadow and virtual ones.

3. Material and Methods
3.1. The Sun’s Position

Suppose that the earth is a sphere. Julian
dating is a precise technique to calculate the sun’s
position. The sun’s position relative to earth can be
calculated for a specific longitude, latitude, date and
time using Julian dating.

Assume that f is a function sphere:

f (8, ) =cos® @cos’ g +sin® @ +sin’ &cos® p—r?
0<o<Z
2

0<p<2x

1)

where 0 and ¢ are zenith and azimuth respectively.
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t=t, +0.17sin(%) +0.1295in(2”g‘] —8)y 1, SM=L)

55
@)

where

t: Solar time

ts: Standard time

J: Julian date

SM: Standard meridian

LO: Longitude

The solar declination is calculated as follows:

5= 0.40935in(%) ®)

The time is calculated in decimal hours and
degrees in radians (Kolivand et al. 2011) (Zafar
2012). Finally, zenith and azimuth can be calculated
as follows:

) =%—sin’1(sinlsin5—cosl0055005%) 4)

S

.o
—C0sosin-—
o, = tan™( ) ©)
coslsind —sinl cos5cosE

0, Solar zenith
o, - Solar azimuth
| : Latitude

3.2. Shadow Calculation

To calculate the shadow on a plan f, very
simple calculations are needed. L is light source, P is
a point of occluder and S is the projection of P in the
plan f. Figure 1 illustrates the generation of projection
shadow.

Figure 1. Shadow generation theory
where

L= (IX,Iy, [,): light source point
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P=(p,, p,, p,): Point of occlude
S =(s,s,,s,) : Projection of p
N =(n,,n,,n,): normal vector of f

E=(e,.e,6,) 2 point of f
L,P,S,EcR®

The equation of a straight line from L to S is:

x=L+a(P-L) (6)
The formula off will be:
(x—E).N=0 ()
By combining (6) and (7):
(L-E+a(P-L)).N=0 (8)
Then
o= E.N-LN 9)
N.(P—L)

Finally, for S we can have:

= +M (P-L) (10)

N(P-L)
Assume that:
d=LN (12)
c=EN-d (12)
Then
S-—L+—2 (P-L) (13)
N.(P-L)
s, :Ii +C(pi _Ii)
NP —d

Vi=x,yandz (14)

Ixnx Py + Ixny py + Ixnz P, _dlx +C(px _Ix)
B NPy +N, P, +n,p, —d

X

B l,n,p,+l,np, +lyn, p, —dl, +c(p, —1,)

, =
n,p,+n,p,+n,p,—d
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Iznx Py +Izny py +Iznz P, _dlz +C(pz _Iz)

z

nxpx+nypy+nzpz —d

(15)

Figure 2. Projection shadow

3.3. Shadow Formula with Respect of the Sun’s
Position

To use the zenith and azimuth in specific
location with radiance p of the sky dome the
statements of (16) are used (Kolivand and Sunar,
2012).

X, = pSin g, €os b,
Yy, = psing,siné,
Z, = pCoS g,

(16)

In this case X, Ys, Zs are the sun’s position in
specific location, date and time. Therefore, to
calculate the projection of each pixel of occluder on
the f the triple of (17) are obtained. In the other word,
the projection of pixel P= (py, py, p,) With respect to
specific longitude, latitude, date and time is pixel S.

S (pSingos cos &, (n, p, +n,p, +n,p, —d-—c)+cp,

n,p,+n,p,+n,p, —d

psing, cosé, (n, p, +n,p, +n,p, -d —c)+cpy

n,p,+n,p,+n,p,—d

psing, cosd, (n, p, +n,p, +n,p, —d-c)+cp,
n, Py +nypy +n,p, -d

)

17
where

p: radiance of sky dome
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6, : Solar zenith
@, - Solar azimuth

n.Vi =x,y and z is i" component of the normal

vector of the plan
d and c are defined in (12).

M |nteraction Control @@@
Sky Panel
Date [ Time
Dayle B Hour & 2
MonthINovember - Minute (12 E
 Location
Latitude Longitude
Degree |1 | Degree | 103 -
Minute | 28 2 Minute | 45 -

Standard Meridian (GM‘D] 8 3

RenderDay Time

k&

Figure 3. Projection shadow using new formula at
8:12 am of the day on 6th November in Universiti
Teknologi Malaysia (latitude: 1.26 and longitude:
103.45)

4. Soft Shadow

Soft shadow will be produced if the light
source is wide or there is more than one light source
in the scene. Since most light sources in the real
world are wide focus on soft shadow, using
projection shadow due to low rendering time can be
more beneficial (Bavoil, 2011).

4.1 Soft Shadow Sampling

Although soft shadow generation using hard
shadow sampling is an old technique, improvements
in projection shadow can produce a faster method to
create soft shadow. This technique can be used for
complex scenes and improves the quality of the
results(Liu, 2011).

To create some hard shadow samples of
different color, the smallest sample is created with
less diffuse illumination (Forest, 2006). The largest
sample is created with high diffuse illumination. In
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our method, to have different colors of different
samples, a geometric progression is used.

M |nteraction Control Q@@
- Sky Panel
-Date ~Time
Day |6 = Hour{11 =
Month [ November 7| Minute | 25| =
Location
Latitude Longitude
Degree |1 2 Degvee|103 |
Minute | 28 = Minule|45 =

Standard Meridian (GMT) |8 2

RenderDayTime I

e

Figure 4. Projection shadow using new formula at 11:
25 am of the day on 6™ November in Universiti
Teknologi Malaysia

Ml Interaction Control Q@@
- SkyPanel
 Date ~Time
Day|6 = Hour |16 =
Mnmthuvember E Minute | 55| =
- Location
Latitude Longitude
Degvee]1 =l Degvee|1D3 |
Minutelza | Minute|45 2
|

Standard Meridian (GMT)| & 2

RenderDay Time l

Y

Figure 5. Projection shadow using new formula at
4:55 pm of the day on 6™ November in Universiti
Teknologi Malaysia

In projection shadow, the amount of color
and samplesize are calculated using the (18) and (19)
formulas.
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s =8, +vd (-1 (18)
[0}

Cn = Coqn_l (19)

where

S,=0.2 (can be changeable)

S,, is size of nth sample.

Q is distance between occluder and shadow receiver.
@ is distance between light source and shadow
receiver.

d is ratio between two consequent samples.

g is a decimal number to control the amount of
penumbra.

C, is darkness of umbra.

C, is color of n" sample.

In this case, the proposed technique is called
hard shadow sampling using geometric progression.

Figure 6 illustrates that to control the size of
umbra and penumbra, the ratio of Q and @ is
important. To contribute these main parameters
Q/w in equation (18) is a convenient ratio. The
sample size is related to the Q. When Q increases,
sample sizes will be increased. On the other hand,
when @ increases the region of umbra will be
decreased. This converse relationship improves the
main problem of soft shadow algorithms when the
distance between occluder and light source is small.

300
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150 z —— Simple Samples
= =GP Samples

100 — —

Number of Samples

50 =
——

0

o

57862
67666
77470.
87.27.

o
—
Q
~
@

8.8431.
18.647
28.450

3
&
®
)

o
w
=}
©
~
Proportion of FPS and Number of samples(percentage)

Figure 6. Soft shadow parameters.

4.2 Blending of Hard Shadow Samples
To create soft shadow, sample blending of hard
shadow is common. The other contribution of this
paper is to combine hard shadow samples using
geometric progression to select the color and size of
different samples in projection shadow.

In traditional sample blending, when the
number of light or number of samples increases, the
FPS decreases slightly.

The relationship between the number of hard
samples and FPS is illustrates in Figure 7. The initial
impression of Figure 7 is that almost half of the
samples of traditional sample blending are required
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for geometric progression blending. This means that
with each quality, the FPS of using geometric
progression is higher than simple blending. FPS
decreases slightly when the number of samples
increases. A comparison between FPS without
geometric  progression and using geometric
progression is shown in Figure 7. GP samples are the
number of samples using geometric progression.
Simple samples are the number of samples without
the use of geometric progression. For example, to
have good quality soft projection shadows like Figure
8, sample blending using geometric progression
requires 130 samples, compared to 255 for soft
projection shadow without wusing geometric
progression.

The relation between the required number of
samples with the same FPS in simple sample
blending and sample blending using geometric
progression is shown in Figure 7.

Figure 8 illustrates the relation between
sample size and Qwhere Qis the distance between
occluder and shadow receiver. It shows that when
occluder is near the light source, the sample size
enlarges faster but when occluder is near the shadow
receiver, the sample size enlarges slowly.

Umbra

s s

Penumbra

e

Figure 7. Compare FPS for simple sampling and
sampling using proposed algorithm.

Using the proposed technique for samples
size not only can improve the FPS but also affects the
quality of shadow. As revealed in Figure 7, to create
the same result as Figure 11 (Right) using traditional
sampling, 780 samples are needed.

A big drawback of projection shadow is the
inability to have shadow on other objects. Stencil
buffer can solve this problem as well as shadow
volume. Figure 9 is the result of soft projection
shadow using stencil buffer with 360 samples. Figure
10 is the result of projection shadow using geometric
progression and stencil buffer with 255 samples. The
difference in quality can be seen in the comparison of
9 and 10.
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3 - —0=04

0=05
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0=0.7
0 0=0.8
0=0.9

NNNNNNNNNNN

Number of Samples Q=10

Figure 8. Relation between size of samples and Q.

5. Conclusion and Future Work

Projection shadows are one of the well-
known algorithms used to create shadow. Although it
is convenient only for flat surfaces, rendering time is
low enough. Projection shadows are not only suitable
for flat surfaces but also, with some calculations and
using stencil buffer, can be used for casting shadow
on arbitrary surfaces. High rendering speed is the
main reason we have tried to improve it for
generating soft shadow.

-

Figure 9. Result of soft projection shadow with 360
samples using simple sampling and stencil buffer.

The sun's position is one of main factors in
outdoor games. Outdoor rendering is widely used
situation for game programmers. Combination of
accurate position of the sun and shadows is necessary
for mixed reality to cast shadows in precise position.

Soft shadows are the most important
shadows and this paper has accordingly focused on
them. Soft shadows need big improvements, which
can be implemented in a real-time environment.
Although sample blending of hard shadow is a
common way to create soft shadow, the stability of
FPS is very important. FPS is compared using zero to
256 samples without geometric progression and using
geometric progression.

http://www.lifesciencesite.com
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Figure 10. Result of soft projection shadow with 256
samples using geometric progression for choosing
color samples and proposed formula to choose size
sampling and stencil buffer.

To choose color for different samples, to
control the sample size in projection shadow and to
create soft shadow, geometric progression is used
with acceptable results.

The new technique can be implemented in
shadow volume to have shadow on arbitrary objects
without using double blending.

Figure 11. Left, simple sampling using 360 samples;
Right, GP Sampling using 360 samples
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Abstract: The main objective of the present study is to explore the differences between male and female school
children performance in students’ psychosocial factors; general self-concept, science self-concept, self-efficacy,
science self-efficacy, self-esteem, anxiety, and science anxiety among lower secondary school children. The
participants in the study consisted of 680 lower secondary school children, 14 year olds (317 male and 363 female)
at Tehran and Shahriar city, the province of Tehran, Iran. Five valid and reliable instruments were used to assess
Self-concept Attribute Attitude Scale, State-Trait Anxiety Inventory, Coopersmith Self-Esteem Inventory, General
Self-Efficacy, and Science Self-Efficacy. Descriptive statistics, and to compare male and female students in different
variables, MANOVA was used. The results showed that, except for self-concept, there are significant differences in
science self-concept, self-efficacy, science self-efficacy, self-esteem, anxiety, and science anxiety between male and
female students. This study supports the previous finding that boys perform better than girls in the courses related to
science. This worthy performance has been reflected in their science self-concept and has resulted in larger mean
score in boys in this psychological variable rather than girls.

[Sahranavard. M, Hassan SA., Elias. H. Abdullah, MC. Universiti Putra Malaysia (UPM), 43400, UPM Serdang,
Selangor Darul Ehsan, Malaysia. Life Sci J 2012;9(4):1046-1052] (ISSN:1097-8135).
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1. Introduction be defined as the set of attitudes and beliefs that a

Students who believe in their abilities tend to person bears in relation to the outside world, which
perform more successfully (Bandura, 1993). One of includes expectations of success/failure, the effort
the most important issues of development, education required for possible success and the reaction to
and academic achievement is to consider the student’s possible  failure  (Coopersmith, 1967, 1981).
psychological dimensions in the curriculum. One of Spielberger et al. (1983) state that anxiety is a
these dimensions is self-efficacy (first introduced in psychobiological process involving stressors that
Bandura & Adams, 1977). Sue, Sue, and Sue (1986) evoke perceptions of threat, which culminate in an
stated that a person with high self-efficacy may unpleasant emotional reaction. As its name would
engage in a more health-related activity when an suggest, science anxiety in students is a debilitating
illness occurs, whereas a person with low self-efficacy fear of learning science but with the emotion
would harbor feelings of hopelessness, and following processed on a cognitive level, and lastly, science
on from this, science self-efficacy is the belief in one’s anxiety manifests itself primarily during examinations,
own capability to study science, in terms of organizing but is distinct from an apprehension towards
and executing the skills and knowledge needed to examinations in general, since students who exhibit
manage science content and processes (Miller, 2006). science anxiety often react normally in their non-

Self-concept  refers to the  global science subjects (Mallow, 1994).
understanding a sentiment has of him or herself Therefore, Naderi, et al., (2009) indicated
(Fleming & Courtney, 1984). They also mentioned that there is no relationship between self-esteem and
that it presupposes, but can be distinguished from self- academic achievement (r =.074, P>0.05). And also,
consciousness, which is simply an awareness of one’s Kennedy (1996) states that science self-efficacy does
self. It is also more general than self-esteem, which is not significantly influence academic achievement.
the purely evaluative element of the self-concept. Meanwhile, Milford (2011) conducted a study that
science self-concept is a term used to describe one’s showed the relationship was negative between self-
perception of the self in relation to achievement in science concept and academic achievement in science (i.e.,
(Byme & Shavelson, 1987) and one’s confidence in countries with higher science self-concept tend to
science (Campbell, 1992). Self-esteem can generally achieve lower on scientific literacy), while science
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self-efficacy and science self-concept
influenced science achievement.

Moreover, one of the most remarkable
findings from TIMSS 2007 regarding Iranian Eighth
Graders is that male students’ science achievement
scores have declined significantly (Sharanavard, et al.,
2013), while female students’ scores have shown a
significant improvement compared to the scores of
1999 and 1995 (in Martin, Mullis, Foy, & Olson,
2008). Likewise, a study conducted by Comber and
Keeves (1973) showed that girls consistently
performed less well than boys in science
(Sharanavard, et al., 2012). Similarly, Simpson and
Oliver (1990) found that although, males achieved
higher scores and possessed a more positive attitude
than females, the females were significantly more
motivated to achieve in science. Also, Tirri and
Nokelainen (2011) show that females tend to attribute
success to effort more than males. while totally the
anxiety in girls is more than boys, but in science the
anxiety of boys has a larger mean score than that of
girls, while the research conducted by Spielberger
(1972), report higher anxiety levels among females
than males, vice versa.

Cakar, Sahin and Sahin (2000), in their study,
found out that the variable of gender did not influence
science self-concept. A study conducted by Davis
(1980), asserted that there are not statistically
significant relationship between the sex of the students
at each of the four grade levels and their anxiety
toward science (at the .05 level). And also, he stated
that students of both sexes in each of the grades nine
through twelve are equally anxious toward science.
Whereas, several studies, for instance, Qi and Zhang
(2010) showed that the interaction of students’ gender
and their self-esteem reached a significant level. And
also they stated that the analysis of the interaction
revealed that girls in the top and middle self-esteem
groups score the teachers higher than the boys, while
as for the low self-esteem group, the evaluation of
girls and boys are quite similar. Besides, in the
evaluation, the interaction of the students’ self-esteem
and their gender reaches a significant level. Preckel et
al., (2008) in their study about gender differences in
gifted and average-ability students assert that in both
groups, boys earned significantly higher test scores in
academic self-concept. A study done by Mahyuddin et
al. (2006) showed that girls have higher self-efficacy
(t = -2.7; X = 35.5; SD = 4.5; p = 0.006) in the
English language compared to boys. The under
representation of girls in science classes can cause the
excluded group to suffer a loss of self-esteem and self-
concept (Cohen & Cohen, 1980). Cipriani-Sklar
(1996) revealed a significantly positive higher science
self-concept in girls. The correlation of science self-
concept and science self-efficacy was higher for girls

positively
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(r = .53) than for boys (r = .39), as was the correlation
of science self-concept and science achievement (r =
.53 for girls, r=.39 for boys) (Britner, 2002). Gender
has been found to be a significant factor in many
studies of science anxiety (Mallow, 1994; Mallow,
1986).

There is a statistically significant relationship
between gender and a person's self-esteem for his or
her physical abilities (Longmire, 2008). Qi & Zhang
(2010) indicated that the students with low self-esteem
score of the teachers, and girls from the groups with
high and middle self-esteem have a higher evaluation
of the teachers than boys.

Based on to above mentioned and importance
of the factors in academic achievement, this study
generalized this information to specifically Iranian
eighth grade lower secondary school students. Some
studies obtained similar results and the other studies
were showed different results. This study determined
whether, the gender can influence on general self-
concept, science self-concept, self-efficacy, science
self-efficacy, self-esteem, anxiety, and science anxiety
among Iranian eighth grade lower secondary school
students.

2. Material and Methods
2.1. Sample

The sample for this study is selected from the
total population of Eighth Grade students in lower
secondary schools from large community schools in
Tehran city as urban and Shahriar as suburban and the
rural areas of Shahriar, during the academic year of
2010/2011. For the present study, stratified sampling
was used, and therefore the sample of this study
involves two centrally-located school districts among
21 districts of Tehran with 120 male and 160 female
students, and also Shahriar lower secondary schools
with 202 male and 198 female students.

2.2. Procedure

Data was collected by means of structured
questionnaires and the questionnaires were applied in
class. Based on verbal agreements of the training
lecturers and participants, the questionnaire forms
were distributed to the 680 participants and were
asked to complete the questionnaires simultaneously
at the start of a core lecture and return them to their
lecturer Immediately after completing them. All
completed questionnaires were passed on to the
researchers.

2.3. Measures

All participants responded to Iranian
translation of the instruments in this study which is
listed below. They were translated into Persian and
then the questionnaires were verified by the panel of
lecturers and researchers to check the format,
arrangement, appropriateness of the content and the
language used in the instruments (Asghar-Nezhad,
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Karimi Klwadapanahi, & Heydaril, 2004; Fathi-
Ashtiani, Ejei, Khodapanahi, & Tarkhorani, 2007;
Fathi, 2006b; Hayati & Ostadian, 2008; Khodarahimi,
2010).

2.3.1. Self-concept Attribute Attitude Scale (SaaS),

The SaaS instrument was developed by
Campbell (1991). The response format is a five-point
Likert scale. The first version of SaaS was developed
by factor analyzing the data from 1300 high achieving
high school students, with exploratory and
confirmatory factor analyses determined for each
sample. These factors were extracted by using the
Principal Component Analyses with varimax
iterations. The three factors that were produced from
the factor analyses are math self-concept, science self-
concept, and general self-concept. In the present
study, only general self-concept and science self-
concept were used which include 6 and 14 items
relating to general self-concept, For example, I take a
positive attitude toward myself and science self-
concept, for example, I have a lot of self-concept in
science. A major contribution to the validity of the
self-concept scales comes from the extensive factor
analyses used in the development of the SaaS. Most
items had factor loadings in excess of .60 (Campbell,
1991). Alpha reliability values were calculated for
general self-concept of 0.85 and a science self-concept
of 0.89 were used, (Carmines & Zeller, 1979). In this
study, the reliability coefficient for each subscale
ranged between 0.87 for science self-concept and 0.61
for general self-concept.

2.3.2. State-Trait Anxiety Inventory (STAI),

The STAI developed by Spielberger (1970a)
contains self-report scales for measuring both state
and trait anxiety. The S-Anxiety Scale (STAI Form Y-
1) used in this study consists of twenty statements
designed to evaluate how a respondent feels at that
particular time, for example, I feel calm in science.
The T-anxiety (STAI Form Y-2) refers to the
relatively stable-individual differences in anxiety
proneness, i.e., the tendency of an individual to
perceive stressful situations as a threat, and to then
respond to these situations with a heightened S-
anxiety reaction (O'Neil & Spielberger, 1979) and
used in this study consists of twenty statements, for
example, I feel pleasant. The S-Anxiety Scale required
the respondent to determine how he or she feels at a
particular moment in time. Evidence bearing on the
construct validity of the state scales was derived from
a sample of 977 undergraduate students at Florida
State University with a median r of .73 for females
and .60 for males (Spielberger, Gorsuch, & Lushene,
1983). Caldwell (1988) obtained an alpha coefficient
of 0.94 for the S-Anxiety. T-Anxiety scores (Dreger,
1978; Katkin, 1978). In this study, the reliability
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coefficient for each subscale ranged between 0.88 for
S-Anxiety and 0.85 for T-Anxiety.
2.3.3. Coopersmith Self-Esteem Inventory (CSEI);

The CSEI measures general self-esteem.
Coopersmith’s (1967) own inductive work examined
CSEI scores as they related to other personality
constructs. The present study has used the Adult Form
of the CSEI, which is adapted from the School Short
Form for children. The CSEI-A is a 58-item
questionnaire completed by respondents by way of
answering a five-point Likert scale. As Coopersmith
(1967) claims, the questionnaire is designed to
measure “the evaluation a person makes and
customarily maintains with regard to him or herself”.
The CSEI has been the subject of many validity
research studies (Taylor & Reitz, 1968). For example,
I spend a lot of time daydreaming. A study by
Kokenes (1978) confirmed the construct validity of
the subscales used to measure of self-esteem that were
proposed by Coopersmith. Test retest reliability for
the CSEI was originally reported by Coopersmith to
be 0.88 for a sample of 50 children in grade V and
0.70 for a sample of 56 children, 12 years old (Azar &
Vasudeva, 2006). In this study, the Cronbach’s
coefficient alpha for CSEI was 0.86.

2.3.4. General Self-Efficacy (GSE),

General Self-Efficacy (GSE) developed by
Sherer et al. (1982) is designed to gauge self-efficacy
in clinical, educational, and organizational settings
(Chen, Gully, & Eden, 2001). The measure contains
items assessing GSE and social self-efficacy, but only
GSE items be considered in the present study. As
Sherer et al. (1982) claim, these items tap a “general
set of expectations that the individual carries into new
situations.” The GSE Scale contains is 17-items, for
example, When I make plans, I am certain I can make
them, while the response format is a five-point Likert
scale. The sum of item scores reflects general self-
efficacy, meaning that the higher the total score, the
more self-efficacious the respondent. Convergent
validity has been established in studies comparing the
general self-efficacy scale and similar clinical
measures (Sherer, et al., 1982). Reliability, measured
with Chronbach’s alpha, was found to be .86 for
General Self- Efficacy (Sherer, ef al., 1982). In this
study, the Cronbach’s coefficient alpha for CSE was
0.79.

2.3.5. Science Self-Efficacy Questionnaire (SSEQ);

The SSEQ was developed by Smist (1993) to
assess students’ self-efficacy in science by measuring
beliefs about competence in school science tasks
(Smist, 1993). The SSEQ-A is a 27-item questionnaire
completed by respondents by way of answering a five-
point Likert scale. The SSEQ was developed to assess
students’ self-efficacy in science by measuring
students’ own beliefs about their competence to
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perform or complete science-related tasks. This
questionnaire includes physics, chemistry, biology,
and laboratory. The researcher has used science
totally. In the present study, only science self-efficacy
was included which includes nine items related to
science, for example, I can use a computer in science
class. In this study, the Cronbach’s coefficient alpha
for SSEQ was 0.70.

3. Results

Data was analyzed by using statistical
package for social sciences (SPSS 18.0). Besides
descriptive statistics, MANOVA was also used in this
study.

3.1. Descriptive statistics,

A perusal of table 1 reveals that the largest
mean scores on self-efficacy for male students is
192.16 with the SD of 25.4 and the smallest mean
scores on science anxiety for male students is 21.24
with the SD of 4.3. Also the largest mean scores on
self-efficacy for female students is 185.82 with the SD
of 24.91 and the smallest mean scores on science
anxiety for female students is 20.30 with the SD of
4.34.

3.2. MANOVA

To compare male and female students in
different variables, MANOVA (Multivariate Analysis
of Variance) was used. First, the important
assumptions for the method such as, outlier and
homogeneity of variance-covariance matrices were
investigated.

The results of normality show the distribution
of science self-concept, self-concept and anxiety in
boy and girl groups have non-normal distribution, but,
the results of Shapiro Wilk show that all variables in
two groups have normal distribution. The results of
statistics of skweness and kurtosis show that all values
of this statistics are common range +1. Therefore, the
assumption of normality can be accepted (Meyers,
Gamset, & Guarino, 2003). Based on the results of
Mahalanobis distances, there was no multivariate
outlier data. The results of Box's Test shows that
covariance matrix of dependent variables in different
levels of independent variable of gender is not equal
(p<0.001). Therefore, the assumption of equality of
covariance of the matrix of dependent variables is not
supported. The results of Levene’s test shows that the
assumption of equality of variance for all of the
dependent variables in two groups (boy and girl) can
be accepted.

Based on the results of Box’s Test, Pillai’s
trace results is used instead of Multivariate Wilks’
lambda results, in order to report significance of linear
combination of the dependent variables in different
levels of gender. Since, significant level is smaller
than o = 0.01, the null hypothesis stating that there is
no significant difference between boys and girls in
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dependent variables can be rejected (F (767, = 5.182,
P<0.0001). Consequently, there is significant different
between two groups of boys and girls in dependent
variables.

Finally, based on the results of table 2, the
investigation of performance of two groups in each
variable shows that except for self-concept (p>0.05),
there is significant difference in the other variables
between two groups (p<0.05). Investigation of n
coefficient for the significant variables shows that in
science self-concept, science anxiety, anxiety, self-
esteem, self-efficacy, and science self-efficacy
respectively 2.5%, 1.2%, 4.3%, 2.7%, 1.6% and 1.5%
of variance is due to independent variable of gender.
4. Discussion

The Investigation of the results of descriptive
statistics in two groups shows that mean of science
self-concept for boys is more than girls. These results
also are in line with other studies (Cipriani-Sklar,
1996; Cohen & Cohen, 1980) indicated that science
self-concept for boys is more than girls. While, some
of other studies showed that this variable for girls is
more than boys (Britner, 2002). Moreover, many
studies showed that there is no difference between
male and female students in science self-concept and
science anxiety (Cakir, et al., 2000; Davis, 1980). This
finding supports the old findings that boys perform
better in the courses related to physics has been
reflected in their science self-concept and has resulted
in larger mean score in boys in this psychological
variable rather than girls (Beaton, et al., 1996;
Erickson & Farkas, 1991; Martin, et al., 2000).

Investigation of the results of the mean of
self-esteem for girls is more than boys. This result is
in line with other studies such as, (Qi & Zhang, 2010)
indicated that this variable for girls more than boys.
Although, in the other studies signified that self-
esteem for boys more than girls (Cohen & Cohen,
1980) The greatest effect of gender was on anxiety
and self-esteem. The gender was determined 4.3% and
2.7% variances respectively for those variables. Also,
available evidences have supported gender differences
in self-esteem (Sar-Abadani-Tafreshi, 2006). It could
be said that the source of anxiety and self-esteem are
different in girls and boys. If we accept that the ability
in science is more important among boy groups,
therefore, the amount of their science anxiety will be
higher than that of girls but the source of anxiety or
the feeling of self-efficacy in girls may be more
related to the verbal domain.

Finally, the mean of self-efficacy and science
self-efficacy for boys is more than girls. In line with
this result, Mahyuddin et al. (2006) showed that
similar results in their study. It could be said that the
culture influences the relation between self-efficacy,
self-esteem and achievement. According to Bandura
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(1997), multicultural societies possess lower self-
efficacy than individualistic ones. The investigation of
cultural differences in social cognitive theory can
serve as a sound basis for research. Understanding the
relation between self-efficacy, self-esteem and
achievement in Iran, as a more multicultural and
traditional society than western societies, and
comparing the results with previous research findings
could pave the way for a better understanding of self-
efficacy.

can be enabled to be more aware of their abilities and
the ways in which they are likely to achieve better,
they can be encouraged to develop more effective and
more flexible psychological factors. Future research
should examine whether the present findings
generalize to other samples and settings. In addition,
there may be cultural differences that influence the
concept of self as it relates to achievement.

Table 1. Descriptive Statistics with respect to gender

5. Conclusion Dependent Variables Gender  Mean Std N
The results indicated that there is no Science self-concept Girl 46.49  10.05 364
statistically significant difference between boys and Boy 49.68  9.86 316
girls in the variable, self-concept however, in the Total 47.97 1008 680
science self-concept variable; the mean of the boys Self-concept CBhrl g;gg 190;96 g?g
group is more thap the girls: Therefore this finding Tgt};l 58:61 l(j. 11 630
supports the previous finding that, boys perform Science anxiety Girl 2030 434 364
better in the courses related to physics and its worthy Boy 21.24 43 316
performance has been reflected in their science self- Total 20.73 435 680
concept and has resulted in larger mean score in boys Anxiety Girl 46.20 10.86 364
in this student’s psychological variable rather than Boy 4151 11.18 316
girls. While, there are several demographic that could Total 44.02 11.25 680
be affect the preference for the relationship between Self-esteem Girl 47.06 109 364
self-concept, self-efficacy, self-esteem, anxiety and Boy 4357 979 316
. C g f Total 45.43 10.54 680
gender which should be studied in the futu.re, in the Self-efficacy Girl 18582 2491 364
present study focused on gender only. Implication of Boy 192.16 254 316
the study was derived from the fact that student’s Total 18877 2532 680
psychological factors are important indicators for Science self-efficacy Girl 27.66  6.86 364
quality learning outcomes, students who believe in Boy 2929 633 316
their abilities tend to perform successfully. If students Total 2842 6.67 680
Table 2. Tests of Between-Subjects Effects with respect to gender
Source Dependent Variable  Type III Sum of Squares df Mean Square F Sig. Partial Eta Squared
Gender Science self-concept 1719.047 1 1719.04 17.304 .000 .025
Self-concept 308.138 1 308.13 3.023  .083 .004
Science anxiety 150.655 1 150.65 8.042 .005 .012
Anxiety 3724.149 1 3724.14 30.711 .000 .043
Self-esteem 2063.023 1 2063.02 19.054 .000 .027
Self-efficacy 6804.681 1 6804.68 10.764 .001 .016
Science self-efficacy 449.588 1 449.58 10.234 .001 .015
Error Science self-concept 67355.869 678 99.34
Self-concept 69111.393 678 101.93
Science anxiety 12700.761 678 18.73
Anxiety 82216.635 678 121.26
Self-esteem 73408.747 678 108.27
Self-efficacy 428627.254 678 632.19
Science self-efficacy 29786.188 678 43.93
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Abstract: Molecular characterization of acute myeloid leukemia (AML) allows prognostic stratification and
assessment of the chances of durable treatment response. The presence of FLT3 internal tandem duplication (ITD)
mutation as well as the allelic ratio (ITD-AR) and JAK2 V617F mutation may be associated with clinical outcome in
patients with AML. FLT3-ITD and JAK2 V617F mutation status was determined for 194 patients with de novo
AML. ITD-AR was calculated for patients with FLT3- ITD. Clinical characteristics and outcomes for patients with
different FLT3 genotypes were compared. In the total group of 194 patients, FLT3- ITD mutation was detected in 34
(17.5%) patients, 30 (18.8%) adults and 4 (11.8%) pediatric. JAK2-V617F mutation was detected in one patient
(0.5%). Among the adult group, patients with FLT3/ITD had a significantly elevated diagnostic white blood cell
count (WBC) compared to patients with FLT3 WT/WT genotype (p=0.02).Sixty three (61.2%) achieved complete
remission (CR), 52 (82.5 %) were of the FLT3 WT/WT genotype and 11(17.5%) of the FLT3 WT/ITD genotype
(p=0.75). Overall survival (OS) of patients with FLT3 WT/ITD group was shorter (28.5%) when compared with for
the FLT3 WT/WT group (40.8%) although no significant difference was detected(p=0.2). The disease free survival
(DFS) for patients with FLT3 WT/ITD genotype was (100%) compared to (86%) for patients with FLT3 WT/WT
genotype, with no significant difference (p=0.3) between the two groups. In conclusion we found that FLT3-ITD
mutation is a frequent finding in adult patients with de novo AML. There is a significant association between FLT3-
ITD mutation with high WBC count and a tendency towards a worse prognosis. The ratio of mutant to wild allele
level may have a strong relation to the patient outcome. JAK2-V617F mutation is infrequent finding in de novo
AML.
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1. Introduction tandem duplication of the region between exon 14
Acute myeloid leukemia is being revealed as an and 15 encoding the juxtamembrane domain; the
increasingly heterogeneous entity as the molecular other, in exon 20, is a point mutation in aspartic acid
aberrations underlying it are defined. Such residue 835 (D835) within the activation loop of the
information is fundamental in assessment of the second tyrosine kinase domain . FLT3-ITD
chances of  durable treatment response. mutation is a common finding in approximately 25%
Morphological complete remission is now achieved of younger adult AML patients. Many studies have
in the majority of patients with current found that FLT3-ITD mutation is associated with
chemotherapeutic regimens, so the main determinants adverse prognosis .
of prognosis are therefore those variables that An acquired mutation in the JAK2 gene has
influence treatment-related death or relapse risk . recently been described in human myeloproliferative
The Fms-like tyrosine kinase 3 (FLT3) genes disorders (MPD). JAK2 is a cytoplasmic tyrosine
encodes a class III tyrosine kinas that plays important kinase that plays an essential role in the signaling
roles in cellular proliferation and differentiation. To pathways of cytokines and growth factors. The
date, 2 types of FLT3 mutations have been found to mutation 1849 G>T, which leads to amino acid
induce  autophosphorylation  through  ligand- substitution of phenylalanine for a highly conserved
independent FLT3  dimerization, leading to valine (V617F), renders JAK2 kinase constitutively
uncontrolled hematologic progenitor cell proliferation active and leads to cell proliferation in the absence of
and malignancy. One such mutation is an internal the growth factors ). Now there is evidence in the
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literature that patients with AML with an antecedent
MPD often have JAK2 V617F mutations ©

Only recently, a few patients with AML without
previous hematologic disorders were found to have
the JAK2-V617F mutation. It can be assumed that
mutations of JAK2-V617F lead to a more aggressive
subtype of leukemia because of the activation of the
JAK2-STATS cascade which substantially alters
apoptotic response, self-renewal and proliferative
capacity of myeloid cells ©. It is of note that a high
prevalence of co-operating mutations of FLT3, KIT,
or N-RAS in AML patients with the JAK2 mutation
has been reported.

The aim of this study was to assess the
frequency and the prognostic impact of FLT3-ITD
and JAK2- V617F gene mutations on the outcome of
patients with de novo AML.

2. Patients and methods
The study population

DNA was available from bone marrow (BM) or
peripheral blood (PB) samples at diagnosis from 194
patients with de novo AML. All patients presented to
outpatient clinic of the National Cancer Institute
(NCI), Cairo University, in a six month period from
May 2010 to December 2010. Thirty four patients
were children (< 16 years) with a median age of 7.5
(0.5-16) years and 160 were adults (> 16 years) with a
median age of 40 (18-80) years. This study was
approved by the local ethics committee at the
university. No potential conflicts exist.

All adult patients received the 3 and 7 protocols
which consisted of adriamycin 30mg/m2 for 3 days
and ARAC 100mg/m2 by continuous infusion for 7
days. Further treatment of AML patients was
according to their risk group. Patients with favorable
risk group were treated with high dose ARAC
containing usually HAM protocol( ARAC 1 gm/m2
over 3 hours infusion every 12 hours day 1 to 3 and
mitoxantrone 12mg/m2 short infusion days 3 to 5. If
relapse occurred to these patients a second induction
by HAM or AVVYV protocol was given. Then if donor
was available, an allogenic BM transplantation was
carried out. For unfavorable risk group, allogenic
BMT was carried out if a suitable donor was
available, but if not HD-ARAC containing regimen
was given for 3 cycles then autologous BMT was
done. If relapse occurred for this group of patients
they were treated with palliative care only.

Pediatrics protocol consisted of two induction
courses of ADE protocol (doxorubicin 50mg/m2 D 1,
3,5, ARAC 3.3 MG/KG D 1 to 10 and etoposide
100mg/m2 D 1 to D 5). Intensification course was
done by 4 cycles of MIDAC (ARAC 1gm/m2 every
12 hours for 6 doses and mitoxantrone 8mg/m2 D 1to
D3). For special subgroups of AML, special treatment
was used. Patients with AML MS5 have high risk of
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central nervous system disease, so they were given
triple intrathecal prophylaxis (methotrexate 15mg,
ARAC 40mg and dexamethasone 4mg) every 8
weeks for a total 6 injections with induction
treatment. If CNS disease was diagnosed at
presentation, triple intrathecal injections was given
until CSF is free then craniospinal irradiation was
given to be followed by intrathecal injection of
ARAC and dexamethasone every 8 weeks for 7
doses. Patients with AML M3, induction treatment
was consisted of ATRA 45mg/m2 oral daily in
divided doses every 12 hours till complete remission
or for maximum 90 days, and adriamycin 30mg/m2
for 3 days for every month for 3 courses. These
patients received maintenance treatment after
complete remission with ATRA (45mg/m2 oral daily
for two weeks every 2 years) and 6 mercaptopurine
and methotrexate for 2 years.
Morphologic analysis

Peripheral blood and BM smears were stained
by standard techniques for diagnosis of AML and
assignment of French- American- British (FAB)
subtypes .
FLT3-ITD gene mutation analysis

High molecular weight DNA was extracted from
EDTA anticoagulated BM samples using of QIAamp
DNA blood Mini Kit (QIAGEN).Earlier studies have
showed that the location of ITD of FLT3 gene is at
exon 14 and exon 15 ®. PCR amplification was
performed on the 194 samples using the (11F): 5'-
GCAATTTAGGTATGAAAGCCAGC -3' and (12R):
5'- CTTTCAGCATTTTGACGGCAACC -3'. In brief,
lul DNA was amplified in a volume of 25 pul
containing 50 mM KCIl, 10 mM Tris-HCl, PH 8.3, 1.5
Mm MgCl2, 200mM dNTPs, 0.5uM of each primer
and 1U Taq DNA polymerase (QIAGEN). The PCR
consisted of an initial incubation step at 94 °C for 150
seconds followed by 35 cycles at 94 °C for 30
seconds, 57 °C for 60 seconds, and 72 °C for 120
seconds, and a final elongation step at 94 °C for 30
seconds and 60 °C for 10 minutes. The PCR product
was analyzed on standard 3% agarose gel. A fragment
of 328 base pair (bp) was produced from wild- type
(WT) alleles. All patient with an additional higher
molecular weight band was considered to be
FLT3/ITD+.
Semiquantitative analysis of FLT3-ITD gene
mutation

To calculate the allelic ratio (mutant/wild),
densitometric estimations of ethidium bromide—
stained agarose gels with (BioDocAnalyze (BDA)
software (Biometra), Germany) which is included in
BioDocAnalyze gel documentation system was
performed. The intensity of the mutant and the wild
fragments were measured and then the ratio of the
mutant to the wild allele was calculated . ITD-
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allelic ratio threshold (>0.4) was used to separate
FLT3-ITD population into risk groups '*.

V617F genotyping by amplification refractory
mutation system (ARMS)

Genomic DNA was analyzed for V617F JAK-2
mutation as previously described by Jones et al !V,
PCR primers were: forward outer (FO), 5°'-
TCCTCAGAACGTTGATGGCAG-3"; reverse outer
(RO), S'ATTGCTTTCCTTTTTCACAAGAT-3";
forwardwild-type—specific(Fwt),5 -
GCATTTGGTTTTAAATTATGGAGTATaTG-3;
reverse-mutant—specific (Rmt),
S'GTTTTACTTACTCTCGTCTCCACAaAA-3".
Amplifications were performed for 30 cycles with
HotStar Taq polymerase (QIAGEN), an annealing
temperature of 60°C, 25 ng genomic DNA, and
standard amplification conditions, except that the
final concentrations of the outer primers and the
Mutant/wild-type—specific inner primers were 1uM
and 0.5 puM, respectively. Products were resolved on
3% agarose gels and visualized after staining with
ethidium bromide.

Statistical methods

SPSS package version 17.0 was used for data
management. Non-parametric ANOVA and t- test
compared means of independent groups. Chi-square
tested proportion independence. Kaplan-Meier
method was used to estimate survival and log rank
compared curves. P value < 0.05 is significance.
Endpoints

Complete remission required a normocellular
BM containing fewer than 5% blasts with evidence of
normal maturation of other marrow elements, a
neutrophil count of 10°/L and a platelet count of 100
> 10°/L. Remission failures were classified by the
clinicians as either partial remission (PR, defined as
5%-15% blasts or fewer than 5% blasts but a
hypocellular BM), resistant disease (RD, more than
15% blasts in the BM), or induction death (ID; i.e.,
related to treatment or hypoplasia). Where the
clinician’s evaluation was not available, deaths within
30 days of entry were classified as ID and deaths later
than 30 days after entry as RD. DFS was defined only
for patients who achieved CR and was measured from
the documented date of CR until date of relapse or
death regardless of cause (death in first CR or
relapse), censoring for patients alive in continuous
CR. Overall survival was measured from the protocol
on-study date until date of death, regardless of cause
of death, censoring for patients alive '

3. Results
Frequencies,
characteristics

The study included 194 de novo AML patients,
160 adults and 34 children. In the total AML group,
FLT3- ITD mutation was detected in 34 (17.5%)

laboratory and clinical
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patients. In the adult AML group, 30 (18.8%) were
found to be FLT3-ITD positive, while in pediatric
AML group; the mutation was detected in 4 (11.8%)
patients. Details of clinical characteristics for the
adult and pediatric groups are shown in table 1 and 2.
In two of the 34 cases with FLT3-ITD more than one
mutant allele was detected, and in one case no DNA
PCR evidence of FLT3 (WT) allele was detected.
This indicates that the mutant allele was predominant
in three cases, figurel. Laboratory and clinical
characteristics of adult patients in the FLT3 WT/WT
and FLT3 WT/ITD genotype groups were compared
in table 3. Patients with FLT3/ITD had a significantly
elevated diagnostic white blood cell count (WBC)
with a median of 36.5x10°/L compared with
19.4x10°/L for patients with FLT3 WT/WT genotype
(»=0.02). No significant difference was found when
we compared other clinical and laboratory
parameters.

The mean value for the ITD-allelic ratio (ITD-
AR) was 1.2+ 0.75 and median was 1.14(0.13 -3.7).
When we wused the threshold (0.4) for risk
stratification of FLT3-ITD positive patients, only
three patients were found to have ITD- AR the (<
0.4). Statistical analysis of FLT3-ITD patients using
ITD-AR threshold could not be done because of the
small number of patients in the (< 0.4) group. Among
the pediatric group FLT3- ITD was detected in 4 out
of 34 patients (11.8%) which was a small number to
compare among FLT3 genotypes.

JAK2-V617F mutation was detected in one out
of 194 AML patients (0.5%). This patient was fifteen
years old male, with AML M1 with no hepatomegaly
or splenomegaly. WBC count was 30x 10”/L,
hemoglobin level was 7.9 g/dl, and platelet count was
13x 10°/L, blast percentage was 80%. The patient was
FLT-3 ITD negative.

Clinical outcome

Of the 103 adult patients, 63 (61.2%) achieved
CR within 28 days of chemotherapy. Among these,
52 (82.5%) were of the FLT3 WT/WT genotype and
11(17.5%) of the FLT3 WT/ITD genotype. Although
there was an apparent difference between the two
groups, it was not statistically significant
(»p=0.75).Thirty two (24.8%) patients had treatment
failure caused by an early death (death before
evaluation of response) and 21 (16.2%) died within 7
days after completion of therapy. The main causes of
deaths were uncontrolled infection, febrile
neutropenia and cerebral hemorrhage. Median follow
up period for all adult patients was relatively short, 2
months ranging from (0.03-15) months. Overall
survival of adult patients with FLT3 WT/ITD group
was shorter (28.5%) when compared with the FLT3
WT/WT group (40.8%) although no significant
difference was detected(p=0.2), figure 2. The discase
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free survival for patients with FLT3 WT/ITD
genotype was (100%) compared to (86%) to patients
with FLT3 WT/WT genotype, with no significant
difference (p=0.3) between the two groups, figure
3.Overall survival for the pediatric group at 6 months
period was 65.3+£8.8 and DFS was 71.9£10.

Table 1 Clinical and laboratory characteristics for the

We had only one patient with JAK2-V617F
mutation who had achieved complete remission after
induction chemotherapy, DFS was three months and

OS was seven months.

Table 2 Clinical and laboratory characteristic of the

pediatric group at presentation

adult group at presentation N=34
N=160 Age(years), median, range 7.5 (0.5-16)

Age(years), median, range 40 (18-80) Gender, percentage (male) 21(61.8)

Gender, (male) n. (%) 77 (48.1) Hemoglobin (g/dl), median, range 7.1(2.6-10)

Hemoglobin (g/dl), median, range 7.3 (2.5-13.2) Platelets(10%/L), median, range 35.5(7-164)

Platelets (10°/L), median, range 36(3-359) TLC (10%/L), median, range 30(4.4-257)

TLC (10°/L), median, range 23(0.8-312) Percentage of bone marrow blasts, 70(1-96)

Percentage of bone marrow blasts, 55(1-94) median, range

median, range FAB classification, n. (%)

FAB classification, n. (%) Mo 1(3.2)

Mo 1(0.7) M1 9(29)

Ml 19(12.8) M2 7(22.6)

M2 64(43.2) M3 5(16.1)

M3 23(15.5) M4 6(19.4)

M4 34(23) M7 3(9.7)

M5 6(4) Hepatomegaly, n. (%) 13(46.4)

M7 1(0.7) Splenomegaly, n. (%) 12(42.9)

Hepatomegaly, n. (%) 39(30.7) DFS

Splenomegaly, n. (%) 33(26) Mean ( months)+SE 7.7+£0.9

DFS Percentage at 6 months, (95% 71.9 (6.1-9.2)

Mean ( months) +SE 10.6+5.7 confidence interval)

Percentage at 6 months, (95% 88.2(9.6-11.6) Survival

confidence interval) Mean ( months)+SE 7.5+8.8

Survival Percentage at 6 months, (95% 65.3 (5.8-9.2)

Mean ( months)+SE 2443 confidence interval)

Percentage alive at 6 months, (95% 38.5(1.6-2.4) Clinical outcome

confidence interval) Percentage of complete remission 23 (85.2)

Clinical outcome

Percentage of complete remission, n. (%) 63(61.2)

Table 3 Clinical characteristics at presentation for adult patients in the FLT3 WT/WT and FLT3 WT/ITD genotype

groups
FLT3 WT/WT FLT3 W/ITD P-value
N=130 N=30
Age(years)
Median, range 40.5(18-80) 38.5(18-65) 0.29
Gender, n. (%)
Male 61(46.9) 16(53.3) 0.53
Female 69(53.1) 14(46.7)
FAB subtypes, n. (%)
MI1+M2 68(56.7) 15(57.7)
M3 19(15.8) 4(15.4) 0.99
M4+M5 33(27.5) 7(26.9)
Hemoglobin (g/dl), median, range 7.3(3.4-9.4) 6.9(2.5-11) 0.26
Platelets (10%/L), median, range 37(3-359) 29(4-193) 0.35
TLC (10°/L), median, range 19.4(0.8-257) 36.6(5.6-312) 0.02
Splenomegaly, n. (%) 29(28.4) 4(16) 0.20
Hepatomegaly, n. (%) 34(33.3) 5(20) 0.22
Percentage of BM blasts, n. (%) 50(1-94) 65(6-90) 0.42
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Figure 1: PCR detection of FLT3-ITD. The WT FLT3 genomic PCR product is indicated by the arrow at 330bp.
Lane 1 is showing 100bp size marker, lane 2 is showing patient with FLT3 WT/ITD with two mutant alleles, lane 3
and 7 is showing FLT3 WT/ITD with one mutant allele, lanes 4,5 and 6 is showing FLT3 WT/WT.
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Figure 2: Comparison of OS between adult patients
with FLT3 WT/WT and FLT3WT/ ITD mutation.

4. Discussion

We examined the frequency and prognostic
impact of FLT3-ITD and JAK-2 V617F mutations in
194 patients with de novo AML. The overall
frequency of FLT3 mutation was (17.5%) and JAK-2
V617F mutation was (0.5%). The frequency of FLT3-
ITD in the adult group of patients was (18.8%) which
was lower than reported for other ethnic population,
in Germans (31%, 53%) "*' and in Japanese
(28.0%, 47.4%) "' but approximated to those
reported by Colovic et al., " (17.7%). It is possible
that studies using DNA banks slightly overestimate
the true incidence of FLT3/ITD mutations because
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Figure 3: Comparison of DFS between adult patients
with FLT3 WT/WT and FLT3WT/ ITD mutation.

there may be bias toward availability of DNA from
patients with higher peripheral WBC counts %>,

In this study, FLT3-ITD mutation was detected
in 6/25 (24%) of elderly adult (>60years) patients and
24/105 (22.8%) young adults (p>0.05). A higher
frequency of FLT3-ITD mutation has been reported
in elderly patients, although without these mutations
having a prognostic impact “". Whereas, Schnittger
et al, ® found that the median age of FLT3-ITD
mutation was significantly lower than FLT3 negative
patients.

In agreement with previous studies “?, the
frequency of FLT3-ITD was higher (18.8%) in adult
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compared to pediatric AML patients (11.8%). This
observation may partially explain why adult AML has
a poorer clinical outcome than pediatric AML

We found a significantly increased leucocyte
count in adult patients with FLT3-ITD (p=0.02). This
finding was consistent with some previous reports '~
182329 Although the effect of FLT3-ITD on inducing
leukomogenesis was not directly proved, the ligand —
independent constitutive activation of FLT3 induced
by ITD mutation could activate some downstream
signal molecules including mitogen activated protein
(MAP) kinase, signal transducer and activator of
transcription 5 (STATS), and serine-threonine kinases
Akt, which contribute to cell proliferation and
survival advantages >*”. These findings might
partially explain the close relationship between
FLT3/ITD and higher WBC count.

Furthermore, we found AML FLT3-ITD in all
FAB subtypes but we could not reach a significant
association with any FAB subtype. Previous studies
demonstrated high percentage of FLT3-ITD in certain
FAB subtypes, M3 especially the M3v group both
with t (15; 17) @3, M5 2D and M1 ©?. In this
work, we had a small number of patients in each FAB
subgroup of the FLT3-ITD AML patients, with which
we could not reach a significant association.

In line with previous studies, there was no
significant difference with respect to age, sex, or
other clinical characteristics such as, splenomegaly or
hepatomegaly 7.

Previous studies indicated that FLT3 mutation
had no influence on complete remission rates and
overall survival especially young adults with normal
karyotype '*?**¥) However, other studies have
found that the presence of FLT3-ITD mutation and
the relative level of FLT3-ITD allele have a major
impact on long term outcome in predicting relapse
from complete remission > %34

When we analyzed the clinical outcome of adult
patients with and without FLT3-ITD mutation,
patients with FLT3WT/ITD had tendency toward
lower CR rate and shorter OS when was compared
with the FLT3 WT/WT group although, no
significant difference between the two groups could
be reached. Moreover, we found no difference in DFS
between FLT3 genotypes because of the small
number of patients who achieved CR with
FLT3WT/ITD genotype.

The prognostic impact of FLT3-ITD in this
study was less pronounced than in other reports. The
mutation status at diagnosis could not predict the
clinical outcome and we could not evaluate the
prognostic impact of the mutant allele. However, we
cannot ignore that high level of mutant allele (> 0.4)
in most of our ITD positive patients might explain the
poor outcome of this group of patients.
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One possible explanation for the discordant
results is that , a large group of our patients (41%)
died during induction therapy (ID) and with that short
median follow up period (2, 0.03-15) months, CR rate
and the long term outcome (OS and DFS) was hard to
predict. Our analysis suffered from low statistical
power due to limited number of patients and short
follow up period.

Another explanation could be related to
differences in the cohorts and treatment regimens of
various intensities. Our adult group of patients was
heterogeneous with respect to cytogenetic which was
not available, and age (above and below 60 years)
and these two factors are very important for risk
stratification. Moreover, recent studies have found
FLT3-ITD positive patients are heterogeneous with
respect to mutant level, number and size of mutant
and with the potential interaction of FLT3-ITD with
other molecular abnormality such as nucleophosmin 1
gene (NPM1) 2"

In this study, JAK2-V617F mutation was found
in one (0.5%) patient who had AML M1 subtype,
high WBC and BM blast count, anemia and
thrombocytopenia. The frequency in our patients was
similar to that of Levine et al,, ®*. Previous studies
from the literature have shown that V617F mutation
to be distributed mainly among the more immature
AML M1 and M2 subtype suggesting a correlation
with less differentiated AML ©%. Although the
mutation has been found in a small number of AML
patients, a relatively high incidence of JAK2-V617F
mutation was often seen in de novo and therapy-
related t(8;21) AML patients and was associated with
high WBC count in AML ©”. The small number of
mutated cases in our study did not permit correlation
with clinical or laboratory parameters.

In conclusion, we found that FLT3-ITD
mutation is a frequent finding in adult patients with
de novo AML. There is a significant association
between FLT3-ITD mutation with high WBC count
and a tendency towards a worse prognosis. The ratio
of mutant to wild allele level may have a strong
relation to the patient outcome. JAK2-V617F
mutation is infrequent finding in de novo AML.
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Abstract: During recent years we have witnessed a burst of activity in leprosy research. By definition, leprosy is an
infectious disease, the causative organism being cobacterium leprae. The leprosy bacillus is virtually non-toxic and
may occur in large amounts in tissues with only moderate clinical symptoms. In fact, leprosy may to a great extent
be regarded as an immunological disease since most symptoms arc due to immune reactions against antigens
liberated from the leprosy bacilli. During recent years leprosy research has been centred, to a great extent, around
studies of immunological phenomena since a better understanding of basic immunological mechanisms would
provide a rational basis for improved treatment of patients with established disease, and for advancements in our

understanding of the epidemiology of leprosy and its control.
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1-Introduction
1-1-The Course After
Mycobacterium Leprae

Figure 1 provides a schematic outline of the
course after infection with M. leprae. This course is
highly variable, and the figure points out several
distinctive features of major importance for our
understanding of the epidemiology of leprosy, its
control, and variation in clinical picture in patients
with established, chronic disease. Only a minority of
the individuals who have been infected with M.
leprae go from infection

to disease. Many of them have probably gone
through a subclinical stage limited multiplication of
M. leprae terminating without development of any
clinical symptoms at all. Other individuals develop "
indeterminate leprosy” with one, or a few, vague
lesios that heal sponstaneously. To the right in the
figure, we see the individuals who develop
determinate. Persisting disease which is classified as
a spectrum between the two polar forms.

Lepromnatous (LL) leprosy is characterised by
lack of resistance, exten8ive bacterial multiplication
with large amounts of bacilli in the lesions which are
multiple and tend to become nodular in appearance.
The other polar group, tuberculoid (TT) leprosy, is
characterised by one or a few well-defined flat
lesions, being hypopigmented in dark skinned people,
containing few or no detectable acid fast bacilli as
evidence of marked resistance.

The factors which determine whether an infected
individual will develop no clinical symptoms of the
infection or experience bacillary multiplication and
eventual development of persisting, chronic disease

Infection With
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are not well known. There is a great need for
additional Information and for identification of risk
factors favouring development of clinical disease
after infection.

The present epidemiology of leprosy is, to a
great extent, the epidemiology of disease. There is a
great need for development of new methods by which
infection with M. leprae could be reliably diagnosed.
This would make us able to study both the
epidemiology of infection and the epidemiology of
clinical disease, and to define risk! factors favouring
progression from infection to disease, In tuberculosis,
development of the tuberculin reaction has been of
fundamental importance, providing an indicator of
infection permitting determination of annual
incidence rates of infection in various populations.

A similar test is not yet available with regard to
leprosy, but important information in this area was
initially obtained by the lymphocyte transformation
test (LTT) at the Armauer Hansen Research Institute
in Addis Ababa (1,2) and through studies of more
refiner! lymphocyte stimulation tests (LST)
measuring lymphocyte proliferation by recording the
in corporation of labelled thymidin into newly
synthesised DNA after stimulation of lymphocytes in
vitro with various antigen preparations derived from
M. leprae (3).

The Iymphocyte transformation t('Sts provided
evidence of immunological conversion in individuals
coming from leprosy non endemic countries to work
at leprosy hospitals in Ethiopia (1). The frequency of
conversion in this group is much higher than the
probability of subsequent development of clinical
signs of the infection.
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Figure I. The course after infection with Mycobacterium leprae. Reproduced from M. Harboe, The Immunology of
Leprosy, Chapter 4 in Textbook of Leprosy. R.C. Hastings, Ed. Churchill, Livingstone, London, 1985.

So, further development of lymphocyte
stimulation tests and corresponding delayed type
hypersensitivity skin tests may result in methods for
diagnosing infection with M. leprae, but at present it
can not be foreseen how these tests might predict the
probability of further development towards clinical
disease. It is particularly important in this connection
that patients with multibacillary leprosy usually have
entirely negative tests both in vivo and in vitro for
cell mediated immune responses towards M. leprae.

Extensive experiments have been carried out on
various sensitive antibody assays, both with "global
tests" demonstrating antibodies directed against a
variety of different constituents of M. leprae (e.g.
radioimmunoassay and ELISA tests for antibodies
against total M. leprae sonicates), tests for antibodies
against M. Leprae antigen 7 which cross reacts
widely with other mycobacteria (4), and assays for
antibodies against M. leprae specific antigenic
determinants (5).

There are still problems with regard to
development of sufficiently sensitive but nevertheless
specific assays, and with false negative results since,
even in patients with multibacillary disease, there is a
wide variation in antibody content in individual
patients and some of them have only low antibody
activity (4,.5,6).

In  experimental models, it has been
demonstrated that there is a striking relationship
between development of systemic infection after
inoculation with M. leprae and, formation of an ti-M.
lepra 7 antibodies ( 4). So it is e'xpected that antibody
assays will turn out to be fairly reliable indicators of
the total antigenic load in a given individual, and thus
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for thus extent of bacillary multiplication and
probability of development of disease.

The combined use of a test for cell mediated
immune reactions and antibody response against M.
leprac antigens is expected to provide the best
information on the occurrence of infection with M.
leprae and the tendency to further development of
clinical disease.

In patients with determinate, established clinical
disecase there is a wide variation in clinical
appearance. The area between the polar groups
denoted "B" for "Borderline" could also be seen as
being denoted "B" for "Beware of reactions". In this
area of the clinical spectrum, there is the greatest
tendency for development of particular forms of
reactions, denoted reversal reactions, due to delayed
type hypersensitivity reactions against antigens
liberated from M. leprae in the tissues.

The symptomatology depends greatly on the
location of liberated antigen, the most severe results
being extensive nerve damage due to local DTH
reactions in nerves after release of antigen from M.
leprae residing inside Schwann cells. Immunological
studies of leprosy have, during recent years, been
centred around the study of these reversal reactions
providing improved understanding of their
pathogenesis (3,7,8) and thus a more rational
background for treatment.

Patients with lepromatous (LL) leprosy are
characterised by a profound, specific cel-lular
immuno-deficiency, detectable both by in vivo and in
vitro tests (9). This lack of cell mediated immune
reactions against M. leprae is probably directly
responsible for the lack of resistance, extensive
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multiplication of M. leprae, and the great risk of
relapse after treatment since this specific immuno-
deficiency persists after prolonged chemotherapy.
Recent findings at the Armauer Hansen Research
Institute in Addis Ababa have provided new insight
into the mechanisms of this deficiency (10).

The development of cellular immune responses
after antigenic stimulation depends upon activation
and proliferation of reactive cell clones. This
proliferation in turn depends upon production and
release of cell growth factors being produced in
some cells (particularly T helper cells) and affecting
cells in the immediate neighbourhood. Interleukin-2
(IL-2) is of main importance in this regard.

In most instances, the addition of IL-2 to
cultures of lymphoid cells from peripheral blood of
patients with lepromatous leprosy exposed to M.
leprae in vitro results in marked proliferation of
lymphoid cells. This reconstitution of proliferation in
response to M.eprac demonstrates clearly that
patients with lepromatous leprosy do possess
circulations M . leprae reactive T cells and that the
lack of proliferation is due to deficient production of
IL-2 (10). This demonstration of reversal of that
specific immuno deficiency in vitro provided
fundamental, new knowledge with regard to the
mechanism of this immuno-deficiency.

Experiments with local injection of IL-2 into
leprous lesions are expected to he performed soon
and will he an important new feature in attempts at
immunologic intervention to correct this basic
immuno-deficiency which is of major importance for
development of multi bacillary disease in the
individual patient and for the total infectious load in
the population.
2-Influence Of Treatment On Leprosy Control

The interaction between treatment and control
is an essential issue in leprosy. At present, the major
principle of leprosy control is to break the chain of
infection by treating as many patients with
multibacillary disease as effectively as possible and
at an early stage. In the years to come, it will be
essential to carefully follow up the effect of the new
multiple drug  therapy (MDT)  regimens
recommended by WHO and to assess their impact on
the leprosy endemic in the population.

To assess the effect will be more difficult in
leprosy than in tuberculosis since we have no
practical means, at present, for direct determination
of the annual incidence of infection in a population
but would depend on observation of patients with
established disease. The establishment of suitable
epidemiological indicators is a matter of urgency.

Based on observation during the disappearance
of the: leprosy endemic in Norway (11 ), it app4'ars
that age specific incidence rates would provide
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important information, but it is a complicated project
to obtain such data. Determination of the frequency
and severity of deformity at the time of diagnosis is
another obvious parameter which provides essential
information for our evaluation of the extent of
infection at the population level, and is concerned
with matters of immediate relevance to the patients
themselves.

The development of new technology is an
obvious need has become a major problem during the
era of dapsone monotherapy (12) and it is not clear
how the new MDT regimens will cope with this
problem under realistic field conditions. Dugs with
bacteriocidal or acteriostatic effect on M. leprae are
very few indeed. There is thus a great need for the
development of new drugs and for the introduction of
new techniques for primary intervention.

The development of a leprosy vaccine has been
given top priority in the WHO Immunology of
Leprosy (IMMLEP) Programme. Based on the use of
M. leprae grown in vivo in armadillos, marked
progress has been made in this area. However, it is
not yet clear to what extent killed M. leprae will be
able to induce protective immunity , that is, increased
ability to limit bacterial multiplication. In humans,
BCG must be given alive to induce protectivc
immunity against tuberculosis.

At present, there are several candidate vaccines,
killed armadillo-grown M. leprae given alone, killed
M. leprae given together with live BCG, and the use
of another carefully selected cross-reacting
mycobacterium. Work on vaccine development
occurs step-wise and will ultimately lead to field
trials to determine the efficacy of the selected
vaccination procedures. The essential field trials will
be expensive and difficult to carry out in a disease
like leprosy with a long incubation period and low
incidence rates. The matter is further complicated
considering prior experience in tests for efficacy of
BCG vaccination against tuberculosis and leprosy .In
both instances, the protective effect of BCG varies
considerably in different populations, and we would
therefore also expect the effect of new leprosy
vaccines to differ markedly in different populations.
3-Trends In Tuberculosis Research

With regard to tuberculosis, much of the current
interest is directed towards the development of new
technology for prophylaxis. The effect of BCG
vaccination against tuberculosis has been extensively
discussed for many decades. In my opinion, one
major point appears:

In some populations there is an indisputable,
marked protective effect of BCG vaccination against
subsequent development of infectious disease. fu
other populations, the effect is less, or apparently nil.
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The sad fact is that the smallest effect is
obtained where an efficient vaccine is most nceded.
In developing countries tuberculosis represents a
major health problem, and there is an immediate need
for improvements in strategies and techniques for
tuberculosis control work (13).

Research is active and greatly needed for better
characterisation of the antigenic structure of
mycobacteria and to learn more about mechanisms
for induction of effective protective immunity. In the
WHO Immunology of Tuberculosis (IMMTUB)
Programme, priority has been given to exploring the
new biological technology, including DNA
technology, to develop new principles for vaccine
production.

These technologies have already proven to be
very effective in the development of new vaccines
against diseases in which humoral immunity is
essential for resistance. It is hoped that this
technology will also result in the development of new
vaccines capable of inducting protective cellular
immunity which is what is needed in the two most
important mycrobacterial diseases, tuberculosis and
leprosy.
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Abstract: The peoples and countries of the Third World are struggling to overcome the effects of centuries of
colonial dependency and unequal world relationships. These effects can be seen clearly in the area of human health.
For example, of the 1978 world total of 17 million early childhood deaths (i.¢., those under five years of age) around
97% took place in the Third World (1). If all the countries of the world had the same early childhood mortality rates
as those of Northern Europe there would have been only 2 million such deaths. The relationship between such
appalling health conditions health conditions and wider social structures is highlighted in the Six World Health
Situation Report (1973-1977), prepared by the World Health Organization (2).
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1- Introduction

The most important social trends during the
period of this report are reflected in the still low, and
in some areas worsening nutritional level of the bulk
of the population. The employment situation,
including access to land has not improved in many
countries and is partly, but not primarily, affected by
continuing high rates of population growth, although
there are signs of slowing-down of such growth in
many ports of the world. The decline of rural life in
many countries has led to unacceptable rates of
urbanization and social and health problems on a
mass scale in the world's cities and larger towns.
Although some progress has been made in reducing
illiteracy, a significant proportion of children in
developing countries still do not attend primary
school. The needs of women are being discussed to a
greater extent than every before but there has been
little practical achievement in this domain.

The policy implications for the health sector
which should arise out of the situation described
above are considerable. Perhaps the most important
of all is the explicit recognition now being given to
the view that health development is a reflection of
political, social and economic policy and planning
and not merely an outcome of the application of
health technologies. This recognition can be
perceived as being at the heart of the intensive
discussions now taking place, both among and within
countries, about the political, social and economic
links between health and development on the one
hand, and the consequent health policies to be
followed by government, on the other. It is worth
nothing that it is the changing definition of
development itself that is, something considerably
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more than the mere growth of national product -
which is critical to the view that an increase in
technological and economic capacities alone will not
automatically produce health. A brief, health related
historical exploration of the experiences of both
industrialized and Third World countries is
particularly important to an understanding of the
present situation of health and disease in poor
countries. The two basic points to be made are: one
the countries of the Third World - the so-called
developing nations - have not always been poor, or at
least not in the sense that us implied by the terms
"developing" or "underdeveloped" and, two, analysis
of the historical experience of today's industralized
countries in relation to improvements in the health
status of their population leads to the conclusion that
these were not especially dependent upon
improvements in medical technology.

2-HISTORICAL EXPERIENCE
2-1-Third World

As background to the discussion it should be
borne in mind that at the time of Europe an expansion
in to the rest of the world there was relatively little to
choose between the technological capacities and
standards of life of the life of the mass of the
population of Europe and the countries to which
Europeans were going. This point is fairly well
understood in relation to countries such as India or
China, or much of the Middle East. It is less
appreciated with regard to Black Africa. Latin
America is in a rather different situation in that in
almost all of those countries the precolonial societies
have been almost totally destroyed.
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Rather than citing a greeting deal of materials
from many different countries with regard to the first
issue raised above - that is, what has been called the
development of under development (3) - it might be
more useful to draw upon the example of one
particularly poor, particularly dependent African
country. [At the same time, for subsequent issues of
the Journal, we would like to invite in-depth studies
and analyses based on Ethiopia and other African
countries. For the present purpose of general
observations, we hope that the example from Lesotho
will sufflce.] Lesotho, a small country with a
population of somewhat over 1 million, is completely
surrounded by South Africa. Formerly a British
territory, having the name Basutoland, the country
came to independence in 1966. Lesotho is largely
rural and even its capital city has a population of only
about 50,000. Life expectancy at birth is put at 52
years and infant mortality is probably underestimated
at 106 per thousand. The pattern of disease is similar
to most other third World countries in that it is
shaped primarily by low incomes, in adequate diets,
limited access to clean water, and a generally low
standard of hygiene for the mass of the population.
As in most countries the past emphasis on hospital
medicine has been accompanied by neglect of
preventive programmes and services (4). What is of
interest here is not so much the distressing disease
picture of Lesotho, but rather how Lesotho came to
be this way.

The Basutoland Kingdom was founded under
Moshoeshoe in the early part of the nineteenth
century. Its prosperity was such that "by the end of
the 1830s the Basotho had stored reserve supplies of
millet sufficient for between four and eight years,
while in the mid-1840s white farmers 'flocked' to
them to buy wheat" (5). This prosperity was based
upon Mosheshoe's control of the land and cattle
resources if the Caledon Valley. In 1869 Lesotho was
forced to cede a large part of its territory to the white-
ruled Orange Free State. The loss of this territory
coincided with the opening of the Kimberly diamond
mines, and these events become a major stimulus for
migration of the neighboring white-ruled southern
African colonies of the Orange Free State and Cape
Colony. At the same time Lestho continued to be a
major supplier of grain to the diamond mines at
Kimberly and the goldfields of the Rand. Lesotho
was engaged in vigorous trade relations with her
neighbours based upon the export of labour and grain
and the import of manufactured goods. By the late
1880s the tide began to turn against the Basotho
people. The Afrikaners of the Orange Free State
increased their production of agricultural goods and
placed restrictive tariffs on Lesotho grain imports
passing through their territory en route to the mines,
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the railways began to bring in cheap Australian grain,
and the coming of rinderpest cattle disease decimated
the Basotho herds. By 1903, with the collapse of the
trade boom and the onset of drought, Lesotho was
obliged to import North American wheat in order to
feed herself.

Increasing land pressure arising from the events
described, plus growing population and soil erosion,
coupled with the need for cash income for imports
and colonially imposed hut taxes and school fees and
by the early part of this century created a powerful
stream of migratory labour from Basutoland to the
mines and farms of South Africa. Furthermore, this
movement was fostered by the policies of the colonial
government, as indicated in the report of the
(Basutoland) Resident Commissioner, Colonial
Office Report No. 177, 1898/99 as follows:

Though for its size and population Basitoland
produced a comparatively enormous amount of grain,
it has an industry of great economic value to South
Africa, viz., the output of native labour. It supplies
the sinews of agriculture in the Orange Free State; to
a large extent in keeps going railway works, coal
mining, the diamond mines at Jagesfontein and
Kimberly, the gold mines of the Tansvaal and
furnishes, in addition, a large amount of domestic
services in surrounding territories. The number of
men who received passes for labour during the year
under review amounted to 37,371 These factors are
the best rejoinder to those who argue that Basuto land
is a useless native reserve. To others, who urge
higher education of the natives, it may be pointed out
that to educate themabove labour would be a great
mistake.

Primarily the native labour industry supplies a
dominion want, and secondly it tends to fertilise
native territories with cash which is at once diffused
for English goods. From the 38,000 Lesotho nationals
employed in South Africa at the turn of the century, it
was estimated that around 150,000 were so employed
by the late 19708 a total equivalent to about half the
overall male labour force of the country.In addition,
perhaps 100 of the female labor force was also
outside the country.

The outmigration of the country's young men has
contributed to the rapid decline in the output O£
agricultural crops. Between 1950 and 1970 the
production of all grains fell by 41%. During the.same
time period the country's population grew by about
45%, putting additional pressure on available land.
Increasing land pressure and soil deterioration
encouraged further outmigration which, in turn,
deprived Lesotho of manpower resources that could
have been employed to reverse the pattern of
diminishing agricultural outputs. Thus Lesotho, a
"comparatively enormous" producer of grain in 1898,
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had net imports amounting to one-fifth of its total
consumption of cereals in 1970 (6). Food production
is below requirements and this gap is growing while
average food consumption is declining (7).

The continuing poverty and dependence of
Lesotho can be seen clearly from the results of a 1970
study of the deployment of the labour force (8). It
found that of a total population of over 1 million,
only 216,000 were "adequately employed" (defined
as earning U.S.9175 per annum). There were
640,000 dependents and almost 300,000 -either
inadequately employed or under employed; Of the
216,000 "adequately employed", 700/0 were engaged
outside the country.The same study also makes
apparent the gross overall poverty of the people of
Lesotho. Of almost 5,200 families in Maseru (the
capital city) in 1972/73, about one-fifth had a per
annum income of less than U.S. $230; about three-
fiths between U.S. 230 and U.S,,;$1,150; and only
one-fifth more than U.S..B1,150. of all rural
households 90% had a per annum income of 1f-SS
than U.S. $00 and only 2% more than U.S. $ 575 (the
overall average was U.S. $250). The case of Lesotho
isinstructive not because it is absolutely typical, but
because it illustrates some of the most basic structural
underpinnings of the development of
underdevelopment, and con-sequent health problems
of much of the Third World. Lesotho is today one of
the poorest countries in the world, one of the most
dependent, and one of the most completely integrated
into the imperialist market system. It is one classic
example of the development of under development.

2-2-Industrialized Countries

Until relatively recently the overall health status
of the populations of the industrialized countries was
not dissimilar to that of the poorest parts of today's
Third World. For example, in the 1840s in Preston,
Lancashire, northeastern England, Reverend Clay in
his Report of the Commission for Inquiry into the
State of Large Towns and Populous Districts found
that the lowest social class grouping, "factory
operatives", had an infant mortality rate of 312 per
thousand, more than three times that of the highest
social class grouping, the "gentry which had a rate of
92 per thousand (9). Clay also calculated that of
every 1,000 children born to the families of
operatives only 112 survived to age 60, in contrast to
451 children of the gentry.It is important to note that
such disparities could not have been based upon
differences in access to medical care, because at this
time there was relatively little that medicine could
positively accomplish, but rather upon the differing
social and economic conditions of the classes
concerned.
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More recent historical experiences are reflected
in changes in infant mortality rates in New York City
over the first three decades of this century (10). From
1900 to 1930 these rates fell from 140 per thousandto
around 55 per thousand, an overall fall of about 60%.
Of that fall two-thirds occurred in the so-called
"diarrhea-pneumonia"  complex of  childhood
diseases. The most striking aspect of this rapid fall of
infant mortality in New York City is that it occurred
before there were any antimicrobial drugs, or
vaccines with which to treat this particular disease
complex. The sharp decrease in mortality resulting
from control of the diarrhea-pneumonia disease
complex in New York City took place in keeping
with major social and political changes, particularly
those leading to higher incomes for the poor, that
were occurring in a society which had already
reached a relatively advanced state of technological
development. In addition, a number of more
specifically public health related developments were
taking place in areas such as nutrition, sanitation,
education, visiting nurse services and well-baby
clinics, etc. In the years since 1930 infant mortality
has fallen in New York City from 55 per thousand to
below 20. Studies of the effects of modern medical
care (the last 50 years or so) on death rates indicate
that despite the availability of powerful new drugs
and more scientific medical procedures, improved
socio-economic conditions still provide the basic
preconditions for further significant and relatively
rapid declines in infant (and more general) death rates
(11 ). In any event, most scholars agree (12) that
medicine per se had contributed little to the major
improvements in health status which occurred prior
to the 1930s. Rather, it was positive economic, social
and political developments which led to improved
diets, a cleaner environment, a better educated
population etc., and thus more healthy people. In
more recent years the experiences of countries such
as China and Cuba have borne out the validity of this
historical finding.

3- SOCIAL-POLITICAL BASES OF
HEALTH

In low income countries the major cause to the
degree there is one major cause of early childhood
death is malnutrition, which contributes to most other
disease problems. A careful study of early childhood
mortality in the Americas, where nutritional status is
on average better than in Africa or Asia, showed that
57% of the children who died before reaching the
fifth year of life had malnourishment as an
underlying or associated cause of death (13). The
dominant role of birth weight has been firmly
established, with biological variables such as age of
mother, parity and pregnancy interval playing

ILL
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relatively minor roles (14). Not surprisingly, in
poorer countries anyway, birth weight is primarily
determined by the socio economic position of
families. As many as 400/0 to 50% of the infants
born to poor families in the Third World have low
birth weights, as compared to only 5% to 100/0 of
those born to richer families.

It is well known that many Third World
countries,  especially  since  their  political
independence, have experienced a fairly rapid fall in
infant and child mortality rates, which in turn is
linked to a significant growth of population.
Although specific reasons for this fall are not
precisely known, it is commonly thought to be
primarily due to public health measures such as the
international smallpox and malaria campaigns and
possibly to increasing availability of supplies of clean
water and improved nutritional status. Although
death rates may have been affected by the smallpox,
malaria, and other campaigns, the large fall that
actually took place does not appear to be adequately
explained by these alone. With regard to clean water,
waste disposal and other aspects of sanitation, little
has changed for the bulk of the population of the
Third World which remains primarily rural; those
who have migrated to the towns may have improved
their position in this respect. With regard to the
nutrition factor, it may be that its important
contribution to falling especially) infant mortality
rates has come about primarily through the more
rapid availability of at least minimum quantities of
foodstuffs at times of extreme food shortage and
examine. Of course, famine still occurs in the Third
World but no longer so regularly as during the
colonial era -although recent African experience
begins to call this observation into question. There is
little evidence that average nutritional standards
within much of the Third World are rising, within the
context of relatively wide variations, but the very
availability of national and international food stocks
and the transport systems to move them quickly make
it less possible under conditions of independent
sovereignty to allow starvation to the point of
immediate death. However, although fewer people
may die outright from starvation many survive only
at lowered nutritional and energy levels; thus
undernutrition becomes a chronic process rather than
an acute event.

The importance of malnutrition as the primary
cause of early childhood mortality, as well as the
essentially socio-political basis of malnutrition, can
be clearly demonstrated in the context of the
experience of oneparticularly poor country,
Bangladesh. Per capita income in Bangladesh is
around US $ 25 and is badly distributed.
Approximately 80Jo of the labour force is engaged in
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agriculture. The potential capacity of the land and its
people to produce food is very great, although only
part of that potential is being realized. A major
constraint to increased production is limited effective
economic demand for foodstuffs. A very substantial
proportion of Bangladeshi families either do not own
enough land, or in the case of tenants are not allowed
to retain for themselves enough of their harvest, or
else do not earn enough wage income so as to be able
to keep themselves alive. The very large volume of
food imports and external contributions coming into
the country helps to avoid many immediate deaths
from starvation, although it cannot prevent a
permanent condition of malnourishment for millions;
It has been estimated that only half the population
enjoys an adequate caloric intake and even less
sufficent protien consumption. Some 1976 data from
a fairly typical thana (district) in Bangladesh,
Companiganj, illustrate then prevailing situation (5).
Almost certainly the situation has worsened during
more recent years (6).

Twenty-three percent of families have no land
and no salaried income of any kind. Forty-eight
percent have less than half an acre of land and less
than US $3.60 per month salaried income. Thus,
nearly half of the families of this thana do not have
the resources within the family to support the family
and are dependent upon income from casual labour,
usually available only at the time of harvest. Fifty
percent of families live off four percent of the land.

Not surprisingly the health-related effects of the
situation described are very serious. Given the
prevailing nutritional picture even in "no.nnal " years
any economic shock will immediately cause grevious
damage to the weakest parts of the population. Thus,
the economic and political crises experienced by
Bangladesh in 1975 increased the crude death rate to
around 26 per thousand from an earlier 14 per
thousand. As would be expected the increase in
mortality was felt most keenly by the children. Infant
mortality rose from 128 to 142 per thousand live
births and mortality in the one to four years age group
from 23 to 55 per thousand. Of all deaths in 1975 in
Companiganj thana, 50% were of children under the
age of four. Of these deaths 30% were ascribed to
"primary malnutrition ", 27% to chronic or acute
diarrhoea or dysentery, and close to 20% to other
preventable illnesses. The study goes on to report that
those in the "low economic group ", had mortality
rates three times those in the "high economic group ".
In absolute terms high income group experienced a
death rate of 9.7 per thousand, the middle income
group 16.6 per thousand, and the low incomegroup
31.3 per thousand.

Inequalities of power, influence, opportunity, and
the ownership and distribution of assets and income
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lie at the root of the much discussed "Bangladesh
crisis" In this the country is not unlike many others in
the Third World, only more so. Of course, sufficient
inequality can kill children in any national
environment, but in low income countries the margin
of safety is much narrower. Beyond that, in the
international area, the wasteful affluence of the
industrialized countries is linked not only in a
lufntitative sense to the poverty of Third World
nations, but also in more subtle relationships which
encourage both internal inequality and continuing
external dependency on the part of these nations.

The socio-political bases of ill health in
Bangladesh as in so many other countries are rooted
in centuries of colonial exploitation, economic
dependence and external control. The basic global
inequaities created during those centuries continue
despite political independence having been achieved
by virtually all the people of the world. However, the
particular patterns of development being followed by
many of the newly independent countries, and in the
case of the Americas by countries that have long been
independent, have reproduced key areas of inequality
which had been either initially created or encouraged
during the colonial period. Land ownership is being

concentrated in fewer hands with agricultural
production oriented increasingly to  market
production, especially the global market for

foodstuffs. Coupled with the loss of land by small
holders is the breakdown of traditional family support
systems which leave the weakest part of the family,
the women and children, in the most vulnerable
position. There are worsening life conditions for the
mass of the population in many countries at the same
time as a relative few appropriate the wealth of the
nation to themselves. This process goes forward in
the context of the general impoverishment of
subsistence and other small peasants and farmers,
rapidly growing and increasingly filthy urban
environments, unemployment and underemployment
of unprecedented proportions coupled with the
importation of inappropriate capital intensive
technologies, rates of illiteracy which often remain
virtually constant together with growing university
enrollments even in the face of graduate
unemployment, and rapid population growth flowing
out of continuing poverty and inequality.All of the
above has led, inevitably, to increasingly militant and
revolutionary reactions and, just as inevitably, in
many countries to more and more unrepresentative
and repressive regimes as the privileged struggle to
protect their perceived interests.
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4- FROM GROWTHMANSHIP TO BASIC
NEEDS

The conditions described above have led to a re-
examination on the part of many development
theorists and some governments of the very definition
of development. From the end of World War II until
the late 1960s the prescription to the economic
problems of the Third World advanced by the
dominant circles in the advanced capitalist countries
was what some have called "growthmanship" (17).
The solution to underdevelopment was seen to lie in a
relatively rapid growth of national product coupled
with some sort of modernization which would lead to
gradual amelioration of the situation of the mass of
the population. The approach implied, at least in the
short and medium term, curtailment of investment in
sectors considered as "non productive " -health,
education, etc. -until the economy was strong enough
to support such "costs ". Even a more equitable
spread of income was suspect on the same grounds.

By the late 19608 there was general dis
illusionment in bourgeois economic circles with the
appropriateness of pure growth models for
developing as well as developed countries. Doubts
about growthmanship as an appropriate model had
been raised by the increasing volume of evidence
pointing to the impossibility of repeating nineteenth
century experiences in the conditions of twentieth
century underdevelopment. Ithad also been perceived
that, contrary to expectations and despite a certain
amount of economic growth, the previous several
decades had witnessed increasing impoverishment for
a significant proportion of thepopulation of the Third
World. In addition, and in sharp contrast, the
experience of developing socialist countries, China in
particular, in significantly reducing poverty and its
effects was beginning to become more widely known
in the non-socialist world.

The decade of the 1970s saw a move away from
growth of national product as the unique
development indicator. This in turn, opened the way
for the needs of the poor, especially as seen in terms
of income redistribution, employment creation and
the provision of "basic needs ", to emerge as the
immediate goal of an increasing number of
development programmes. In addition, the need for
genuine community participation for the achievement
of these goals came increasingly to be part of the
common development perspective. All of this, in
conjunction with the New Inter national Economic
order (NIEO), has come to dominate contemporary
development discussion.

Order

5-The New International Economic

(Wealth) and Health.
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As part of the current debate about political,
social and economic relations between the developed
capitalist countries and the underdeveloped countries
little looms larger than the demand of the latter for
the New International.economic Order (18). Its name
makes clear what it is about. The leadership of the
Third World is demanding a greater share of the
benefits accruing from international economic
relationships; in  practice, an  international
redistribution of income among countries. The
developed capitalist countries have responded with
calls for a "new international development strategy,
which while incorporating some (usually marginal)
elements of the NIEO within it, concentrates
primarily upon intra-national issues, especially the
meeting of people's basic needs, including that of
health care by the governments of the developing
countries.

The nations which persistently demand the
establishment of the New International Economic
Order have also committed themselves, formally at
least, to basic changes in their own countries in the
approach to health development. At the First
International Conference on Primary Health Care
they joined with all the other countries of the world in
stating that "existing gross inequality in the health
status of the people, particularly between developed
and developing countries as well as within countries
is politically, socially and economically unacceptable
and is, therefore, of common concern to all countries
(19). And further that "economic and social
development, based on a New International
Economic Order, is of basic importance to the fullest
attainment of health for all and to the reduction of the
gap between the health status of the developing and
developed countries. The promotion and protection of
the health of the people is essential to sustained
economic and social development and contributes to
a better quality of life and to world peace " (19).
Within their organization the Group of 77 has stated
that the "central element of the international
development strategy of the Third United Nations
Development Decade (the 1980s) should be the
implementation of the New International Economic
Order and in this context action needs to be taken to
enhance the share of the developing countries in the
international decision making for management of the
world economy (20). Also, that within. the new
strategy adequate attention should be paid to the
eradication of mass poverty and to raising the living
standards of people in the developing countries" (20).

The major industrialized capitalist countries
however, continue to oppose the basic concept of the
NIEO in favour of a separate basic needs strategy
which would be independent of any significant
changes in the overall world order. In any event, it
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should be clear that achievement of the NIEO would
not by itself guarantee either development in any real
sense or improved health conditions for the world's
poor. This flows from the fact that more material
resources are not the unique basis of improved
national health indices.

It is true that, historically, improved levels of
income have led to improved health status, at least in
the sense that morbidity and mortality experience has
shifted from the more acute to the more chronic
diseases. As discussed above, this change is not
especially related to specific health care (preventive
or curative) programmes as such, but rather to overall
improvement in living standards. It is also true that
dependent capitalist "development” in the neocolonial
states has led to a deterioration of the health status of
the majority. Thus to be really effective, the NIEO
would have to correspond with changes in the
internal order of most of the developing countries.

Primary Health Care

Primary health care is a concept based on a
redefinition of health, expressing national political
committments to a "new health order" and its goal of
"health for all by the year 2000". PHC is not some
special  activity separate from the overall
socioeconomic or health care system, nor it is some
perfect solution to all health problems arid the sole
creator of "health for all ". At the very least, though,
it offers the health sector an instrument for the
organization of more relevant and effective health
care systems. Thus, a reorientation of the health care
system, away from its typical hospital bias in favour
of a widespread network of fully utilized basic health
services, is a minimum goal for any health ministry.
An adequate primary health care strategy would be
broader than only an extension of the services offered
by the conventional Ministry of Health, or even the
development of new types of community health
activities. The intrinsic philosophy of PHC would
find application in terms of overall economic and
social policy, specific ministerial and programme
activity in all sectors influencing health, and all
aspects of the work of the Ministry of Health itself.
Planning for health requires a conscious review of the
effects on the health of the entire population, and
especially on its more vulnerable groups, of all
governmental and governmentally influenced
decisions and activities. Thisimplies a democratic,
interrelated and generally decentralized approach to
health related planning and decision making,
programme management and implementation, and
administration.

The PHC strategy in its more carefully
elaborated form relates overall social change to such
innovations as the use of village level workers or
indigenous  health  practitioners in  health
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development. But many of these types of activities
appear only as projects; that is, isolated activities
carried out apart from conventional national health
and other systems which continue to absorb virtually
the whole of ministerial budgets. In the absence of
changes in the whole of national health planning and
delivery systems such projects cannot be expected to
be successful. In fact, even apparently quite radical
proposals directed toward the training of "bare-foot
doctors " or other types of village workers, or
concentrated activity directed towards scattered
populations, avoid the more central question: the
present unsatisfactory pattern of allocation of
resources and resulting absence of care even for those
who already have reasonably adequate physical
access to, say, health or educational facilities. In
some ways it appears that answers to long standing
problems are being sought outside existing health,
education and other systems thus reflecting either
cynicism or disillusionment about the possibility of
changing the way these structures now function. But
such attitudes cannot be allowed to become the basis
of two-tier systems, one for the minority with access
to an expensive high technology system and one for
the rest of the population. While village workers may
well be potentially important instruments of change,
they can only be so in the context of extensive
political, social and economic adjustment at national
and international level. At this moment there is at
least as much possibility of the PHC strategy
becoming in many countries nothing more than a
dodge to avoid change, as of its becoming a positive
instrument in the creation of change.

It is important to note that despite the almost
universal rhetorical support being given to the PHC
concept (although different definitions of PHC are
being offered), many/most governments and agencies
remain tied to more traditional views of the causes of
disease and the best ways of organizing scarce
resource for disease control activities. These' more
traditional views are often expressed in the context of
continuing support for categorical disease control
programmes, and opposition to the integration of
such programmes into more generalized PHC:
activities. (Sometimes, however, certain of the
apparent intellectual struggle between "verticalists"
an integrationists " seem to be based more on empire
protection and building than anything else. A
particularly pernicious defense of traditional
categorical disease control programmes goes under
the name, or concept, of "selective primary health
care ". Such programmes are vertical in character and
are distinguished from, say, unipurpose malaria or
family planning programmes only by the fact that
they combine several activities within structures
which remain essentially vertical in character. Such
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programmes make a mockery of the integrated PHC
approach to health development (21 ).

Another important point in the PHC approach is
community participation. Community control over
local PHC activities offers, at least potentialy, the
best bruarantee of their successful development. To
besuccessflJ PHC will have to make use of
technologies which result in services that are
affordable to low income populations. It is precisely
the fact of community development and control over
limited resources,both those contributed directly by
the local community itself and by higher levels of
government, which offers the best assurance that
appropriate technological choices will be made so as
to assure the equitable and efficient use of those
limited resources. There are many ways in which the
community can participate in the different stages of
PHC development and implementation, from the
definition of problems and the setting of priorities
through the planning and implementation of the
entire range of locally based PHC activities. It is in
the course of such participation that precise
judgements could be made which would determine
the nature, cost and utilization of PHC activities:
judgements concerned with such activities as labour
contributions to construction, the training of village
health workers, collaboration with traditional healers
and birth attendants, the creation of local social
insurance funds, and so on. As already implied, it is
the net results of such decisions which would
determine the basic costs of PHC.

Technical supervision of community level health
services in PHC comes from the more specialized
levels of the health system, primarily through
guidance, education and that supply of appropriate
information. Managerial control of PHC activities
comes primarily from the community itself, for
example, with reward to staff discipline, the supply
and safekeeping of drugs, and community links with
traditional healers andbirth attendants. In addition to
its contribution to the management of PHC, the
community can contribute financial resources in a
large number of different ways, or its labour for the
construction of clinics, pit latrines, and the
development of sources of clean water. Labour and
time can also be contributed to the control of
mosquitoes, snails and other disease carriers. Another
important form of labour contribution by the
community is the community health worker. If these
health workers come from the community in which
they live and are truly chosen by it they are likely to
have its support.

6- CONCLUSION

Deeper understanding of the bases of good health
coupled with changed ideas about economic and
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social development are inherent to the primary health
care approach to "Health for All by the Year 200".
The slogan of Health For All necessarily provides
sufficient ambiguity of definition to allow
governments to pursue their preferred course of
action in reaching their chosen health goals. Of
course, many variations of interpretation reflecting
different levels of development could properly be
expected, but other differences are based primarily
upon the degree of willingness to genuinely pursue
the PHC approach. Perhaps the most obvious
distinction is between, integrated national approaches
to health development of the type to be found,
typically, in countries maintaining socialist
perspectives and the piecemeal, project type activities
which characterize most such efforts in capitalist
countries within the Third World. In this Ilatter
approach, PHC is usually equated with community
health workers and isolated low cost community
programmes which are distinct from the overall
health system of the country.This approach has
contributed to the view that PHC is a type of second
class medicine reserved for the poor. It need hardly
be said that this approach is completely at variance
with the expressed purposes of the Declaration of
Alma Ata. It is not surprising that in countries in
which decisions are taken by and in the interest of
only a small part of the population, little progress has
been made in implementing the primary health care
approach to health development although this has not
stopped many such countries from waving the banner
of Health for All. It should be clearly stated that
primary health care is not, in the first place, about
medical care; rather, it is about overcoming under
development and thereby achieving health for all.
Obviously health for all cannot be achieved in any
country in the absence of an end to
underdevelopment.

World Bank and other data indicate that in the
absence of basic changes 600 to 1,000 million people
will still be living in "absolute poverty "in the year
2000 and hundreds of millions of other will continue
to live below the "poverty line". The contradiction
between these figures and the goal of health for all
offers a stark and incompatible contrast. Of course,
the fact that such predictions are offered does not
mean either that they must come to pass or that they
will necessarily encompass the population of any
particular country.The first task in each country is to
fight against the forces of inequality and oppression
which are opposed to a successful outcome of the
struggle for Health for All. In fact, throughout the
Third World millions already engaged in that
struggle, supported by progressive forces and
individuals all over that world. As always -the
struggle continues.
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