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Abstract: The present work was planned to study the reproductive performance of New Zealand White (NZW) 
rabbits under hot subtropical environmental conditions of Egypt. 36 sexually mature New Zealand White (NZW) 
rabbits (32 does and four fertile bucks) were all located into equal four groups (eight does and one buck each). The 
rabbits in the first group (C) were Kept as a control. The rabbits in the second group (HB) were supplemented by 
honey bee (20 ml/Lof the drinking water). The rabbits in the third group (FR) were treated by feed restriction. 
While, The rabbits in the fourth group (BL) were reared under blue light color. Some performance data were 
calculated throughout the experimental period; The initial and final body weights (BW), feed intake (FI) and water 
intake (WI), body weight gain (BWG) for adult and young rabbits, feed conversion ratio (FCR) and the mortality 
rate (MR). Also, some reproductive data were recorded; the conception rate (CR), gestation period (GP), the amount 
of milk yield for each doe during the first3 days post kindling, litter size, litter weight, individual kit weight at 
kindling and weaning and fetal losses. Hematological analysis; Red blood cells (RBCs) count, packed cell volume 
(PCV), total and differential leukocytic count and hemoglobin were determined by colorimetric method. The 
respiratory rate and rectal temperature were recorded. The obtained results revealed that, the treated groups recorded 
the higher values for the most of performance parameters than those that in the control group. The mortality rate was 
higher in the control group (15%) than that in the treated groups; HB, FR and BL (5, 11 and 8%, respectively). 
There was a significant (P<0.05) decrease in the reproductive traits of NZW rabbits; conception rate, gestation 
period, litter size at birth, litter weight at birth and weaning, and three days post kindling estimated milk yield in the 
control group in comparison with treated groups. The honey bee group represented as the much better group in most 
of the performance and reproductive traits; conception rate (86%), fetal losses (0.046%), dead kits before weaning 
(0.81%), Litter weight at birth (320.4g.), Kits body weight at weaning (50.4g), Kits weight gain (240g) and milk yield 
(140.1g/day),  followed  by  FR  and  BL  treated  groups.  There  was  a  significant  (P<0.05)  differences  in  core 
temperature (°C) and respiratory rate as they were higher in the control group in comparison with treated groups. 
From the obtained results, it could be concluded that the harm effect of heat stress can be mitigated in reared rabbits 
during summer season in Egypt by the addition of honeybee in the drinking water or applying 30% feed restriction. 
But, using blue light color had a little role in the mitigation of heat stress in rabbits, as it has a little positive effect on 
rabbit's performance and reproductive traits if compared with honey bee and feed restriction. 
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1. Introduction 
Egypt is located within the humid tropics and is 

subjected to extended periods of high ambient 
temperature and humidity. In these regions, rabbits are 
playing an important role in solving meat production 
deficiency.  But,  under  the  Egyptian  summer 
conditions, rabbit reproductive problems sometimes 
appeared as a result of heat stress (Marai et al., 2002). 
Rabbits need to modify their behavior (ingestive and 
play) and physiological status (respiratory rate and 
peripheral temperature specially ear one) to maintain 
their    body   temperature    constant under    moderate 

thermal stress. In rabbits, most of the sweat glands are 
not functioning well (Okab et al., 2008) and 
perspiration (evacuation of water via the skin) is low 
due to the presence of fur. The only controlled way of 
latent   heat   evacuation   is   done   by   altering   the 
respiratory rate (Abdel–Samee, 1987). Rabbits are 
being very sensitive to heat stress which is considered 
as the most important factor influencing badly on their 
fertility, reproductive and physiological traits (Askar 
& Ismail, 2012). Due to their narrow comfort zone 

(15 to 20oC), rabbits can withstand the cold weather 
than warm one. The feed intake of rabbit does reared 
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under high environmental temperature (27-33°C) was 
11 to 23% lower than when they were reared at 14- 
19°C (Mousa-Balabel, 2004). 

In the intensive farms, rabbit producers used ad 
libitum feeding system to get high growth rates and to 
maximize the performance (Maertens, 2010), but on 
some farms, feed restriction is often applied to reduce 
daily changes in feed intake and the possible negative 
consequences on digestive health and epizootic rabbit 
enteropathy  occurrence   (Maertens   and   Gidenne, 
2016). A moderate feed restriction can be used to 
improve the feed conversion and reduce nitrogen 
excretion without negative effects on growth (Birolo 
et al., 2017). 

Under heat stress, the pregnant rabbits had a high 
respiratory rate, water intake and with low feed intake 
(Abdal-Rahman and Baqey, 2016) and without any 
effect on daily milk yield during the lactation period 
(Piles et al., 2012). Survivability and growth 
performance of the kits up to weaning age depend 
mainly on their mother’s milk production. Therefore, 
all the factors affecting doe performance during 
lactation will have a big influence on pre and post 
weaning growth and survivability of kits. Adding 
honeybee  in  the  drinking  water  for  heat  stressed 
rabbits expressed a significant increase (P<0.05) in 
body weight, body weight gain, feed intake, feed 
conversion ratio, water consumption, conception rate, 
litter size and weight and milk yield (El-Saidy et al., 
2016). 

Rabbits   are   very  sensitive   to   high   ambient 
temperatures since they have few functional sweat 
glands limiting their ability in eliminating the excess 
of body heat. Thermal stress affects the animal in 
different ways, such as reducing the feed intake 
(Morrow-Tesch et al., 1994), increasing disease 
susceptibility (Kamwanja et al., 1994), or affecting 
reproductive efficiency (Marai and Rashwan, 2004). 
However, stress induced reactions in animals include 
behavioral modifications aiming at coping towards the 
stressor. Although these behavioral changes could be 
more difficult to perform when animals are housed in 
typical cages of rabbit production than in natural 
environments. 

Blue  light  can  be  used  as  a  managemental 
practice to alleviate the negative effect of heat stress in 
broiler farms during summer season in Egypt (Mousa- 
Balabel et al., 2017). However, in our understanding, 
so far the effect of the blue light color on heat stressed 
rabbits’ production has not been analyzed. According 
to a free choice test, rabbits show higher preference 
towards light colors (white and yellow) than for darker 
colors such as green or blue (Gerencsér et al., 2009). 
Studying the effect of light colors on the rabbit 
production  can  be  perspective  (Gerencsér  et  al., 
2011).   Only   limited   information   can   be   found 

describing this topic for this animal. 
Accordingly, the aim of the present study was 

planned to compare between using blue light, feed 
restriction and adding honey bee in the drinking water 
in alleviation of heat stress in rabbit under Egyptian 
conditions. 
 
2. Materials and Methods 

General layout of the experiment: The present 
study was carried out in the laboratory of the 
Department of Hygiene and Preventive Medicine, 
Faculty of Veterinary Medicine, Kafrelshiekh 
University, Egypt, (from 20th  June till 22nd August, 
2017) and in accordance with our institutional 
recommendations of  the  guidelines of  Animal  Care 
and Use of  laboratory animals in the research. 

Animals, housing and management: a total of 
36  sexually  mature  New  Zealand  White  (NZW) 
rabbits (32 does with an average age of seven months 
and nearly similar body weight 2kg and four fertile 
bucks  with  an  average  age  of  eight  months  and 
average body weight of 2.5k g, which were proven to 
be fertile) were used in this experiment. Rabbits were 
individually housed in metal hutches of a commercial 
type (60×55×40 cm) provided with separate and clean 
facilities for feeding, watering and nest box (40×30×30 
cm). Each rabbit was vaccinated by; Cunipravac RHD 
(inactivated  vaccine  against hemorrhagic disease, 
HIPR Acompany) (0.5mlS/C), formalized polyvalent 
rabbit pasteurellos vaccine (Veterinary Serum and 
Vaccine  Research  Institute.  Cairo,  Egypt)  (2ml S/C) 
and Ivermectin 1% against Mange (Memphis for 
Pharmaceuticals and Chemical Industries, Egypt) 
(0.2mlS/C). 

The cages were cleaned daily from dropping 
(urine and feces). All rabbits were kept under identical 
care and the same hygienic environmental conditions. 
Under  this  experiment,  the  rabbits  were  fed  on a 
pelleted   commercial   ration   (18%   crude   protein, 
10.19% crude fiber, 2.8% crude fat and 2635 kcal/kg) 
(Supervisor Company, Egypt). The feed was provided 
twice daily at 8 a.m. and 5 p.m., while drinking water 
was provided 3 times/day at 8 a.m., 4 and 12 p.m. The 
climatic data were recorded during the experimental 
period according to Marai et al. (2001). The Rabbitry 
was  naturally  ventilated  through  windows  and 
provided with automatically controlled side exhaustion 
fans. 

Experimental design: The rabbits were 
randomly allocated into equal four groups (eight does 
and one buck each) and housed in a separate room 
under the  same  environmental  temperature ranged  

from33-36±2oC and relative humidity ranged from 
64-79±3% (Mousa-Balabel, 2004). The rabbits in the 
first group (C) were Kept as a control. The rabbits in 
the second group  (HB)  were  supplemented  by  
honeybee   
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(20ml/L of the drinking water) according to El-Saidy 
et al. (2016). The rabbits in the third group (FR) were 
treated by 30% feed restriction (150 g/day/rabbit) 
according to Oliveira et al. (2012). While, The rabbits 
in the fourth group (BL) were reared under blue light 
color (Mousa-Balabel et al., 2017). All does were 
identified and bred by natural mating using fertile 
bucks. Each doe was palpated 10 days post mating and 
if there was no pregnancy, she rebred until she became 
pregnant. The nest boxes were provided with a rice 
straw to get acomfortable warm nest for the kits and 
applied for kindling on day 28 of pregnancy. The kits 
were weaned at 4 weeks of age. The light/ dark cycle 
during the experimental period was 12/12 hours as 
suggested by Lebas et al. (1984). 

Measurements:   The   initial   and   final   body 
weights (BW), feed intake (FI) and water intake (WI), 
body weight gain (BWG) for adult and young rabbits 
and  feed  conversion  ratio  (FCR)  were  calculated 
weekly throughout the experimental period (Marai et 
al., 2006). The mortality rate (MR) for kits from birth 
until weaning was calculated according to Yassein et 
al. (2008). 

The conception rate (CR), gestation period (GP), 
the amount of milk yield for each doe during the first 3 
days post kindling, litter size, litter weight and 
individual  kit  weight at  kindling  and  weaning  were 

recorded according to Ahmed et al. (2005). The 
respiratory rate and rectal temperature were recorded 
according to Marai et al. (1999). 

Blood samples were collected from three rabbits 
of each group on a weekly basis, in the morning from 
the margin of ear vein, into clean test tubes containing 
EDTA for hematological analysis. Red blood cells 
(RBCs) count, packed cell volume (PCV), total and 
differential leukocytic count and hemoglobin were 
determined   by  colorimetric   method   (Coles, 1986). 
Blood samples were centrifuged for 10 min at 3000 
rpm after clotting. Serum was aspirated and stored 
frozen at -20°C until assaying. 

Statistical  analysis:  The  obtained  data  were 
tested for distribution normality and homogeneity of 
variance. Data were reported as mean ± standard error 
of the mean and analyzed by ANOVA using SAS 
(Statistical Analysis Software), Institutes INC (2005). 
The significance of difference among the different 
treatments was evaluated by Tukey’stest. The 
significance level was set at P<0.05. 
 
3. Results and Discussion 

Climatic data in table 1indicated that the rabbits 
were exposed to severe heat stress during the 
experimentation as its estimated values exceeded than 
25.6

◦
C (Marai et al., 2000; Abdel-Moneim, 2001). 

 

Table (1): Weekly maximum and minimum averages of ambient temperature (◦C) and RH % during the 
experimentation. 

Weeks Temperature (◦C) Relative  humidity (RH %) 

Minimum Maximum Minimum Maximum 

1 64.2 39.1 34.4 24.3 
2 67.3 38.6 34.3 23.6 
3 70.2 40.2 34.2 24.2 
4 70.2 40.5 35.2 24.5 
5 73.5 41.6 35.1 25.1 
6 74.2 39.5 34.1 23.8 
7 68.5 42.2 34.2 23.4 
8 70.3 42.3 34.7 23.2 
9 71.6 44.1 35.6 24.1 

 

 
The performance data of rabbits; final body 

weight, body weight gain, feed intake, feed conversion 
ratio and water consumption; are represented in table 
2. They were inversely and significantly (P<0.05) 
affected  by  high  ambient  temperature,  as  it  was 
noticed that the treated groups recorded the higher 
values for the most of performance parameters than 
those that in the control group. These results are in 
agreement with that recorded by Ayyat et al. (2004) 
and Villalobos et al. (2008). However, the addition of 
honeybee  in  the  drinking  water  for  heat  stressed 
rabbits improved most of the traits concerning growth 
performance,  especially  body  weight  gain 

(BWG) and FCR in comparison with other treated 
groups. These findings are similar to that recorded by 
Bonomi et al. (2001) who observed that the body 
weight gain improved by about 11% and15%, while, 
feed  intake  improved  by  8.5%  and12.5%  when  a 
honey bee secretion was used in rabbits feeding at 15 
and 20 ppm for 30 to 90 days. 

Furthermore, Han et al. (2009) mentioned that 
the  BW  was  increased  in  piglets  with  honey  bee 
venom injection. However, feed intake in the case of 
feed restriction group recorded the higher numerical 
values if compared with other treated and control 
groups.   These  results   were   in   agreement   with 
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(Gidenne et al., 2010; Maertens and Gidenne, 2016) 
who reported that high digestibility was recorded after 
using a mild feed restriction diet post weaning in 
rabbits. 

The  mortality  rate  was  higher  in  the  control 
group (15%) than that in the treated groups; HB, FR 
and BL (5, 11 and 8%, respectively). These results are 
in the same line of Maraietal. (2002) and Mousa- 
Balabel (2004) who reported that rabbits are very 
sensitive to heat stress since they have few functional 

sweat glands, which means they have difficulties in 
eliminating excess body heat when the environmental 
temperature is high. Habeeb et al. (1997) reported that 
MR from birth up to weaning was significantly 
(P<0.05) increased in response to an ambient 
temperature which increased from 19.5 °С in January 
to 34.8 °С in July. In addition, the same authors 
estimated  MR  in  adult  rabbits  in  the  summer  to 
be18%,   while  no  mortality  was  recorded  during 
winter. 

 
 

Table 2. Performance parameters of New Zealand White rabbits under Egypt summer conditions, 
Treatments 

C HB FR BL 
Initial BW (g) 2.100±0.021a 2.085±0.013a 2.079±0.023a 2.068±0.014a 

Final BW (kg) 2.254±0.024a 2.506±0.053b 2.510±0.054b 2.520±0.046b 

BWG (g) 154.0±1.804a 421.0±2.125d 431.0±2.108c 452.0±1.801b 

FCR 3.210±0.054a 2.655±0.052b 2.100±0.023ab 2.000±0.052b 

FI (g/day) 48.5±2.013a 115.4±2.512b 130.0±2.652c 96.6±2.534d 
WI (ml/day) 378.5±1.439a 295.5±1.700b 2 85.5±1.266a 288.5±1.384a 

Mortality % 15 5 11 8 
*Means which superscript with different small letters (a, b, c…) within the same row differ significantly at (P<0.05). 

 
 

There was a significant (P<0.05) decrease in the 
reproductive traits of NZW rabbits; conception rate, 
gestation period, litter size at birth, litter weight at birth 
and weaning, and estimated milk yield three days post 
kindling in the control group in comparison with 
treated groups as shown in table 3. The results are in 
agreement   with   the   results   of   Mousa-Balabel 
(2004); Marai et al. (2006) and Abdel–Moneim et al. 
(2013) who proved that high ambient temperature had 
a negative effect on appetite and subsequently reduced 
the feed intake resulting in a slow growth rate and 
impairment of reproduction in rabbits. These results 
explained the decrease in the fertility and conception 
rate under high ambient temperature as a complex set 
of events was expressed in a significant reduction in 
total young born and in an increase in the percentage 
of young born dead (Matassino et al., 1970). These 
findings  of  lower  productive  traits  of  heat  stressed 
NZW rabbits may emphasize the hypothesis of El- 
Masryetal. (1994) who explained that the live sperm 
concentration could be decreased under heat stress 
condition resulting in low conception rate. The 
decrease in  kit’s  weight  at  birth  and  weaning  under 
high ambient temperature may be attributed to, the 
hyperthermic  condition  of  pregnant  does  lower  the 
feed intake and thyroid activity and hence, lower the 
metabolic rate, resulting in a decrease in the litter 
weight at birth, in addition, such does have a low 
milk yield resulting in less feed for the growing kits. 
The 

honeybee group represented as the much better group 
in the most of the reproductive traits; conception rate 
(86%), fetal losses (0.046%), Litter weight at birth 
(320.4g.), Kits body weight at weaning (560.4g), Kits 
weight gain (240g) and milk yield (140.1g/day), 
followed by FR and BL treated groups (table 3). It 
explained  by  honeybee  administration   possesses 
better  feed utilization, especially starch and mineral 
(El-Nagar et al., 2010). 

Hematological   parameters   were   significant 
differed by high ambient temperature as shown in table 
4, as measured data for RBCs, PCV, Hb, WBCs and 
neutrophils showed a significant (P<0.05) decreases in 
the control group in comparison with treated groups. 
On the other side, there was a significant (P<0.05) 
increases in the number of lymphocytes in the heat 
stressed rabbits. While, basophils didn't show any 
significant difference by elevated temperature. These 
results are similar to the recorded by Ondruska et al. 
(2011) who reported that heat stress in mammals 
decreased the level of ACTH, which might then result 
in decreases  in  RBCs  count,  PCV,  and  Hb 
concentration. In addition, the reduction in the PCV 
during  the  summer  season  was  attributed  to  low 
cellular oxygen,  which  required  for  reducing 
metabolic heat production in order to compensate for 
the elevated environmental heat load (Okab and El- 
Banna, 2003; Okab et al., 2008). 
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Table3. Reproductive traits of White New Zealand rabbits under Egypt summer conditions. 
Treatments 

C HB FR BL 
Conception rate % 45 86 50 66 
GP (days) 29.2±0.210a 30.3±0.120b 30.2±0.320b 30.6±0.124b

 

Milk yield (g/day) 95.4±0.214a 140.1±0.261b 132.5±0.230b 106.3±0.265a 

Litter size 4.6±0.213a 8.0±0.214b 7.5±0.236b 6.0±0.251a 

Fetal losses 0.135±0.011 0.046±0.211 0.500±0.199 0.062±0.210 
Litter weight at birth (g) 184.0±1.203a 320.4±1.433b 300.0±1.521b 243.0±1.635ab 

Kits BW at weaning (g) 300.9±2.210a 560.4±2.255b 490.5±2.213b 414.0±1.985c 

Kits BWG (g) 116.9±1.804a 240.0±2.125b 190.5±2.108b 171.0±1.801c
 

*Means which superscript with different small letters (a, b, c…) within the same row differ significantly at (P<0.05). 
 

Results presented in table 4, showed a significant 
(P<0.05) differences in core temperature (°C) and 
respiratory rate were higher in the control group in 
comparison with treated groups. The results are in 
agreement with that recorded by Marai et al. (2001) 
and Marai et al. (2007) who mentioned the highly 
significant  increase  in  respiratory  rate  and 
temperatures of ear, rectum and skin may be attributed 
to the exposure of the rabbits to severe heat stress 
which  led  to  the  failure  of  the  physiological 
mechanism (Maraiet al., 2001). Also, respiration 
becomes  the  main pathway  for  the  latent  heat  loss, 

since most of the sweat glands in rabbits are not 
functional well and perspiration is not great. So, the 
panting process increased the respiratory rate and 
evaporative water loss in rabbits reared under high 
ambient temperature to enable the animals to dissipate 
heat by vaporizing high moisture through the 
respiratory air, which accounts to about 30% of total 
heat dissipation (Richards, 1976). Among the treated 
groups,  honey  bee  treated  group  was  much  better 
group in improving rectal temperature and respiratory 
rate  followed  by  FR  and  blue  light  color.  These 
findings are coincided with Marai et al. (1999). 

 

Table 4. Hematological parameters, rectal temperature and respiratory rate of New Zealand rabbits White 
under Egypt summer conditions. 
Treatments 

C HB FR BL 
RBCs (x106 /µL) 4.033±0.2404a 7.633±0.6438b 6.267±0.2603b 7.133±0.2333b 
Hb (g/dl) 7.933±0.2028a 13.23±0.2728b 10.17±0.2028c 713.40±0.5508b 
PCV (%) 28.00±1.528a 38.67±0.8819b 35.33±1.856b 40.33±0.8819b 

WBCs (µL) 3821±0.125a 8513±0.319b 7251±0.123c 9652±0.326b 
Neutrophils (%) 34.52±0.215a 45.51±0.368b 49.58±0.854ab 56.48±0.513b 
Lymphocytes (%) 57.64±0.524a 41.63±0.265ab 43.12±0.321ab 32.124±0.251b 
Basophils (%) 4.23±0.312a 4.32±0.521a 4.20±0.241a 4.25±0.125a 

Respiratory Rate (cycle/min) 179.6±0.162d 153.4±0.210b 149.3±0.365a 168.2±0.412c 
Rectal temperature (oC) 40.5±0.012a 39.8±0.041b 39.6±0.014b 40.1±0.023a 
Pulse Rate (beats/min) 122 ±1.012

a 
148 ±2.31

b 
140±2.06

c 
138±2.07

c
 

*Means which superscript with different small letters (a, b, c…) within the same row differ significantly at (P<0.05). 
 

Conclusion 
From the obtained results, it could be concluded 

that the harm effect of heat stress on reared rabbits 
during summer season in Egypt can be mitigated by 
the addition  of honey bee in  the drinking water  or 
using feed restriction, as they have a positive effecton 
rabbit'sper formance and reproductive traits. But, blue 
light had a little role in the mitigation of heat stress in 
rabbits. 

 
Corresponding Author: 
Name: Prof. Dr. Tarek Mahmoud Mousa-Balabel. 
Address:    Professor    of    Animal    Behavior    and 

Management, Department of Hygiene and Preventive 
Medicine,  Faculty  of  Veterinary  Medicine, 
Kafrelsheikh University, (P.O.33516), Kafrelsheikh 
city, Egypt. 
Email:  balabel_2006@yahoo.com 
 
References 
1.     Abdel-Moneim,     U.     M.     (2001):     Dietary 

supplementation   with   ascorbic   acid   and   its 
effects on productive and reproductive 
performance   of   New Zealand   White   rabbits, 
under  the  summer  condition  of  Egypt. 
Proceedings of 2nd  International  Conference on 



Life Science Journal 2017;14(11) http://www.lifesciencesite.com 

69 

 

 

 
 

Animal Production & Health in Semi-Arid. 
2. Abdel-Moneim, E. A., Attia, A. I., Askar, A. A., 

Abu-Taleb, A. M. and Mahmoud, M. H. (2013): 
Response of growing rabbits supplemented with 
copper sulfate, ascorbic acid or drinking cooled 
water  under  Egyptian  summer  conditions. 
Zagazig    Journal    of    Agricultural    Research, 
40(3):511-523. 

3. Abdal-Rahman, S. A. H. and Baqey, D. A. A. 
(2016): Effect of the thermal changes on 
physiological, biochemical and histological traits 
In pregnant and embryo of New Zealand white 
rabbits. Int. J. Advan. Biol. Res., 6(2): 313-327. 

4. Abdel-Samee, A. M. (1987): The role of cortisol 
in improving productivity of heat-stressed farm 
animals with different techniques. PhD. Thesis, 
Fac, Agric, Zagazig University, Zagazig, Egypt. 

5. Ahmed,  N.  A.,  El-Far,  A.  A.  and  Sakr,  O.  
G. (2005): Evaluation of sexual and maternal 
behavior, hormonal pattern and reproductive 
performance of rabbits as affected by seasonal 

variation. In Proc.:4th international conference on 
rabbit  production  in  hot  climate;  Sharm  El- 
sheikh, Egypt, 69-175. 

6. Askar, A. A. and Ismail, E. I. (2012): Impact of 
heat stress exposure on some reproductive and 
physiological traits of rabbit does. Egyptian 
Journal of animal production,49(2):151-159. 

7. Ayyat, M. S., God, H. A. M., EL-Aasar, T. A. 
and  El-Monem,  U.  M.  (2004):  Alleviation  of 
heat-stressed growing rabbits by using some feed 
additives under Egyptian condition. Egyptian 
Journal of Nutrition and Feeds, 7:83-96. 

8. Birolo, M., Trocino, A., Tazzoli, M. and Xiccato, 
G. (2017): Effect of feed restriction and feeding 
plans on performance, slaughter traits and body 
composition of growing rabbits. World Rabbit 
Sci., 25: 113-122. 

9. Bonomi, A., Bonomi, B. M. and Quarantelli, A. 
(2001): Royal jelly in the feeding of rabbits. 
Annalidel la Facolta`diMedicina Veterinaria, 
Universita` diParma, 20:115–132. 

10.   Coles, E. H. (1986). Erythrocytes, leukocytes and 
the bone marrow.  In: E. H. Coles,  (Ed.) 
Veterinary Clinical Pathology,4th edition. W. B. 
Saunders Company, Philadelphia, pp. 10–97. 

11.   El-Masry, K. A., Naser, A. S. and Kamal, T. H. 
(1994): Influences of season and dietary 
supplementation with selenium and vitamin E or 
zinc  on  some  blood  constituents  and  semen 
quality  of  New  Zealand  White  rabbit  males. 
World Rabbit Science, 2:79-86. 

12.   El-Nagar, S. A., El-Ghalid, O. A. and Abd-Elhady, 
A. M. (2010): Royal jelly: can it reduce 
physiological strain of growing rabbits under 
Egyptian       summer       conditions.       Animal, 

4(9):1547–1552. 
13.   El-Saidy, N. R.; Allam, F. E.; Mousa-Balabel, T. 

M. and El-Midany, S. A. (2016): Evaluation of 
using honey, cool water and levamisole against 
heat stress on different traits of rabbits under 
Egyptian summer conditions. World’s Veterinary 
Journal, 6(1): 10-18. 

14.   Gerencsér, Zs., Matics,  Zs., Nagy,  I., Szendrő, 
Zs. (2009): Light colour preference of growing 
rabbits. Ital. J. Anim. Sci., 8: 205-207. 

15.   Gerencsér, Zs., Matics,  Zs., Nagy,  I., Szendrő, 
Zs.  (2011).  Effect  of  light  colour  and 
reproductive rhythm on rabbit doe performance. 
World Rabbit Sci., 19: 161 – 170. 

16.   Habeeb, A. A. M., Marai, I. F. M., El-Maghawry, 
A. M. and Gad, A. E. (1997): Growing rabbits as 
affected by salinity in drinking water under winter 
and hot summer conditions of Egypt. Egyptian 
Journal of Rabbit Science, 7:81–94. 

17.   Han, S. M., Lee, K., Yeo, J. H., Hwang, S. J., 
Jang, C. H., Chenoweth, P. J. and Pak, S. C. 
(2009):  Effects  of  bee  venom   treatment   on 
growth performance of young pigs. American 
Journal of Chinese Medicine, 37:253–260. 

18.   Kamwanja, L. A., Chase, Jr., C. C., Gutierrez, A., 
Guerriero, Jr. V., Olson, T. A., Hammond, A. C., 
Hansen, P. J. (1994): Responses of bovine 
lymphocytes to heat shock as modified by breed 
and  antioxidant  status.  Journal  of  Animal 
Science, 72: 438-444. 

19. Lebas, F., Coudert, P., Rouvier, R. and 
Rochambeau, H. (1984): Lelapin. Ellevage et 
pathlogie. F. A. O., Roma, Italy. 

20. Maertens,  L.  (2010).  Feeding  systems  for 
intensive production. In: C. de Blas and J. 
Wiseman (Eds.) Nutrition of the Rabbit. 2nd 
Edition. CAB International, Wallingford, Oxon, 
UK, 253-266. 

21. Maertens,  L.,  Gidenne,  T.  (2016):  Feed 
efficiency in rabbit production: nutritional, 
technico-economical and environmental aspects. 
In:  Proc.  11th  World  Rabbit  Congress  - 
Abstracts, 15-18 June, 2016, Quingdao, China, 
131-151. 

22.   Marai, I. F. M., Ayyat, M. S., Gabr, H. A. and 
Abd El-Monem, U. M. (1999): Growth 
performance, some blood metabolites and carcass 
traits of New Zealand white broiler male rabbits 
as affected by heat stress and its alleviation, under 
Egyptian conditions. In: Testik A. (ed.), Baselga 
M. (ed.). 2. International Conference on  Rabbit  
Production  in  Hot Climates. Zaragoza: CIHEAM. 
pp.35-42. 

23.   Marai, I. F. M., Askar, A. A. and Bahgat, L. B. 
(2006): Tolerance of New Zealand White and 
Californiandoe rabbits at first parity to the sub– 



Life Science Journal 2017;14(11) http://www.lifesciencesite.com 

70 

 

 

 
 

tropical   environment   of   Egypt.   Livestock 
Production Science, 104:165-172. 

24.   Marai,  I.  F.  M.,  Ayyat,  M.  S.  and  Abd-El- 
Monem, U. M. (2001): Growth performance and 
reproductive traits at first parity of New Zealand 
White female rabbits as affected by heat stress 
and its alleviation under Egyptian conditions. 
Tropical Animal Health and Production,33:1-12. 

25.   Marai, I. F. M., Bahgat, L. B., Shalaby, T. H. and 
Abdel-Hafez, M. A. (2000): Fattening 
performance, some behavioral traits and 
physiological reactions of male lambs fed concen 
trates mixture alone with or without natural clay, 
under hot summer of Egypt. Ann. Arid Zone, 
93(4):449–460. 

26.   Marai, I. F. M., Habeeb, A. A. M. and Gad, A. 
E. (2002): Rabbit´sproductive, reproductive and 
physiological  performance  traits as  affected  by 
heat stress: a review. Livestock Production 
Science,78:71–90. 

27.   Marai, I. F. M., Habeeb, A. A. M. and Gad, A. E. 
(2007): Biological functions in young pregnant 
rabbit does as affected by heat stress and lighting 
regime under sub-tropical conditions of Egypt. 
Tropical  and  Subtropical  Agroecotimes,  7:165- 
176. 

28.  Marai, I. F. M., and Rashwan, A. A.. (2004): 
Rabbits behavioural response to climatic and 
managerial conditions - a review. Arch Tierz 
Dummerstorf., 47:469–482. 

29.   Matassino, D., Bordi, A. and Nardone, A. (1970): 
Some vital statistics of the native improved  
breed of rabbit. Animal Production,9:21. 

30. Morrow-Tesch, J. L., McGlone, J. J., Salak- 
Johnson,  J.  L.  (1994):  Heat  and  social  stress 
effects on pig immune measures. Journal of 
Animal Science, 72: 2599-2609. 

31.   Mousa-Balabel,  T.  M.  (2004):  Effect  of  heat 
stress on New Zealand White rabbits’ behavior 
and performance. Minufiya Vet. J., 3: 125-134. 

32.   Mousa-Balabel, T. M.; Radi, A. M.; Mansour, W. 
M.  (2017):  Comparative  study  between  blue 
colored light and some managemental trials to 
alleviate the negative effects of heat stress in 
broilers. Aust. J. Basic and Appl. Sci., 11(9):187- 
193. 

33. Okab, A. B. and El-Banna, S. G. (2003): 
Physiological and Biochemical Parameters in 
New-Zealand White Male Rabbits during spring 
and summer seasons. Egyptian Journal of Basic 
and Applied Physiology, 2: 289–300. 

34.   Okab, A. B., El-Banna, S. G. and Koriem, A. A. 
(2008): Influence of environmental temperatures 
on  some  physiological  and  biochemical 
parameters of male New-Zealand rabbits. Slovak 
Journal of Animal Science,41:12–19. 

35.   Oliveira, M. C. D., Silva, R. P. D., Liomar Sousa 
Araújo, L. S., Silva, V. R. D., Bento, E. A. and 
Silva, D. M. D. (2012): Effect of feed restriction 
on performance of growing rabbits. R. Bras. 
Zootec., 41(6):1463-1467. 

36.   Ondruska,  L.  J.,  Rafay,  A.  B.,  Okab,  M.  A., 
Ayoub, A. A., Al-Haidary, E. M., Samara, V., 
Parkanyi,  L.,  Chrastinova,  R.,  Jurcik,  P., 
Massanyi, N. L. and Supuka, P. (2011): Influence 
of elevated ambient temperature upon some 
physiological measurements of New Zealand 
White  rabbits.  Veterinarni  Medicina,56(4):180- 
186. 

37.   Piles,  M.,  Bakr,  M.  H.,  Tusell,  L.,  Blas,  E., 
Sánchez, J. P., Ramon, J. and Rafel, O. (2012): 
The effect of high environmental temperature on 
doe  performance  during  lactation.  Proceedings 
10th World Rabbit Congress, September 3 - 6, 
Sharm El-Sheikh, Egypt, 1009-1013. 

38.   Richards, S. A. (1976): Evaporative water loss 
In domestic fowls and its partition in relation to 
ambient temperature. Journal of Agriculture 
Science, 87:527-532. 

39.   SAS  (2005):  SAS  Institute  Inc.,  SAS  online 
Doc,9.1.3, Cary, NC: SAS Institute Inc.,2005. 

40.   Villalobos, O., Guillen, O. and Garcia, J. (2008): 
Effect of   performance of fattening rabbits under 
heat stress. Proceedings of the 9th World  Rabbit  
Congress,  June  10-13,2008, Verona, Italy, 
pp:1631-1639. 

41.   Yassein,   S.   A.,   Mahmoud,   K.   G.   H.   M., 
Maghraby,  N.  and  Ezzo,  O.  H.  (2008):  Hot 
climate effects and their amelioration on some 
productive and reproductive traits in rabbit does. 
World Rabbit Science,16:173-181. 

 
 

 
11/7/2017 


