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ABSTRACT
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The present study was conducted in the private Farm at Shyrkia, Governorate, Egypt during
winter and summer seasons 2013. The work aimed to study the heat adaptability of growing male

New Zealand White (NZW) rabbits.

Twenty growing male (NZW) were divided into two equal and similar groups. The 1" group
were subjected to mild winter climate (Temperature humidity index THI= 16.1) and the 2" group
were exposed to hot humid summer (THI= 31.1). Results revealed that daily gain, daily feed intake
and feed efficiency of growing NZW rabbits were affected negatively by exposure to hot climate.
Respiration rate and rectal temperature increased (p [ 0.01) due to exposure to heat stress.

Red blood cell (RBC) counts, packed cell volume (PCV), hemoglobin, platelets, mean cell

volume (MCV), mean cell hemoglobin (MCH)

and mean cell hemoglobin concentration (MCHC)
were significantly decreased during hot summer. Similarly,

total leucocytes, nuetrophils and

lymphocytes decreased significantly. while monocytes and basophils decreased unsignificantly,
esoinphils did not affected significantly by cxposure to hot climate. Total; proteins (TP) glucose
(Glu), albumin, globulins, A/G ratio, total lipids and cholesterol were decreased significantly, and
triglycerides did not affected significantly by exposure to hot climate.

Liver function including alkaline
aminotransferase (ALT), aspartate

phosphatase (ALP), acid phosphatase
aminotransferase (AST) and billrobin

(ACP), alanine
were  decreased

significantly due to heat stress exposure. Kidney functions which include creatinine and uric acid
were decreased significantly due to €Xposure to hot climate. Activities of some blood minerals

were decreased significantly as affected by heat stress ie.:

phosphorus.

reflected by the hematological, biochemical p
function. These disturbances of internal physiological status of mam

activities of these maminals,.

INTRODUCTION

Heat stress (HS) is defined as a stress
inflicted by a wide range of environmental
conditions that induce a state of physiological
damage within an animal’s body, and means

sodium, calcium, potassium and

itions adversely affects physiological functions as
arameters, hormonal and various immunological

mals led to impairment of all

that animals are not able to regulate their heat
homeostasis passively. It mainly occurs when
animals  are exposed to  high ambient
temperatures, high humidity, high wind speed,
and high direct and indirect solar radiation (7).
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Heat stress resulted in drastic changes in
biological functions of the animal’s body and
consequently, lower productivity so metabolism
of carbohydrates, protein, fa, minerals and
vitamins are disturbed under heat stress
conditions due to depression in appetite and
leed consumption. Hormonal profile, especially
anabolic hormones such as insulin, growth
hormone,  cortisol, Triiodothyroxine  and
thyroxine are also disturbed {2,3).

On the other view, exposing farm animals
o high ambient temperature led to disturbance
of the animal’s normal physiological balances
and consequently results in negative nitrogen,
minerals, energy and thermal balances and
lowered production (4,5).

There is a great necessity for increasing
animal population to solve animal protein
deficiency problem in developing countries like
Egypt. Increasing protein production may came
[rom short cycle animals kept by the small scale
farmers such as rabbits. Rabbits are suitable to
be raised for meat production in Egypt due to
its high  fecundity and prolificacy, short
generation interval and high feed conversion
efficiency. Animals in Egypt may suffer from
heat stress during the long hot humid climate in
summer (May to November). A temperature of
[3-20 °C is known "comfort zone" for rabbits
(6).

Rabbits, as a homoeothermic animal, can
regulate the heat input and output of their
bodies  using physical, morphological,
biochemical, and behavioural processes to
maintain a constant body temperature ( 7).

Blood cxamination  gives the
Opportunity to investingate the presence of
several metabolites and other constituents and
helps detect conditions of stress, which can be
nutritional, environmental or physical (8,9).

Okab er al,, (10) concluded that rabbits
during summer season suffer from heat stress
causing - deterioration in  some physiological
functions including feed intake,
hematological constituents and biochemical
parameters  of blood plasma. These changes
can be reflected in the performance of New-

141

Zealand White rabbits under hot environmental
conditions of Egypt.

The objective of this study was to
investigate the bad effects of Egyptian hot
humid  climate on  some physiological,
hematological and biochemical responses  of
male New Zealand white rabbits.

MATERIALS AND METHODS

The present study was conducted in the
private farm at Sharkia Governorate during the
winter season (January and February) and
during hot summer season (July and August)
2013.

The work aimed to study as effects of
heat  stress  on growth  performances,
physiological traits and immunological function
in male New Zealand White (NZW) rabbits.

Materials

Twenty growing males weaned at 7-8
weeks were used in the present study. The
study included two periods: mild (from I*
January until the end of February) and hot
(from the 1* of July until the end of August).
The rabbits were divided into to equal and
similar groups (10 each). The 1" group was
used as a control and subjected to mild climate
during winter, . While, 2™ group was exposed
to hot climate during summer season.

Animals were fed the same diet during
mild and hot periods. Drinking water was
available ad libitum and the ingredients and
chemical analysis of the commercial pelleted
diet were as shown in Table 1&2. Chemical
composition was done according to the
Association of Official Analytical Chemists,
(11). The Rabbitry building was naturally
ventilated through wired windows and provided
with automatic controlled sided exhaustion
fans.
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Table 1. Ingredients of the commercial pelleted
diet used during the experimental

periods.

Ingredients %o
Wheat bran 27
Barley grain 30
Clover hay 18
Cotton seed meal 5
(decort)

Soy bean meal 13

Molasses 3

Limestone 13
Sodium chloride 0.3
DI- Methionine 0.10
Premix 0.3
Total 100

One kilogram of premix contain: vit. A 12000
000 TU, vit. D3 2200 00 IU, vit. E 1000 mg, vit.
K3 2000 mg, vit. B1 1000 mg, vit. B2 4000 mg,
vit. B6 100 mg, vit. B12 10 mg, pantothenic
acid 3.33 g, biotin 33 mg, folic acid 0.83 g,
choline chloride 200 g, Zn 11.79 & Mn 5 g, Fe

Table 3. Air temperature, relative humidity,
natural daylight values during the ex

142

12.5 g, Cu 0.5 g,133.3 mg, Se 16.6 mg

66.7 g.

Table 2. Chemical composition of diet of
experimental growing New Zealand
White rabbits

Item DM

and Mg

% On DM basis
OM CP EE CF NFE ASH
91.26 91.05 18.23 2.54 12.1757.16 9.25

Diet

Methods

Temperature  humidity  index (THI) was
calculated using the equation of (12) as follows:

THI = db°C - [(0.31-0.31 RH) (db°C -
14.4)], where db°C = dry bulb temperature in
Celsius  and RH= relative humidity
percentage/100. The THI values obtained were
then classified as follow (12) : <27.8= absence
of heat stress, 27.8 (0 < 28.9= moderate heat
stress, 28.9 to <30.0 = severe heat stress and
30.0 and more = very severe heat stress.

temperature-humidity index and length of

perimental period (X + S.E.)

Months and periods Temperature  Relative humidity ~ Temperature humidity Natural daylight
‘Q) (%) index (THI) length(h:m)
January 2013 14.6+0.9 53526 14.57 10:31
February 2013 16.2+0.6 50020 17.57 11:14
Overall mean 16.4+0.7 51.7x12 16.10(Absence of heat SLress) 11:12
July 2013 32.620.5 58.2+0.8 30.23 14:07
August 2013 34.6+0.4 55.6+1.5 31.78 13: 40
Overall mean 33.7+0.6 57.0+0.8 31.13 very severe heal stress 13:51

Productive performance

Feed consumption was recorded daily. Feed
conversion was calculated as the amount of

ration consumed for production of unit of body
gain
D( .

Live body weight was recorded weekly.
Daily intake and water consumed calculated
during the experimental period.

Daily body gain, relative and growth rate,
were calculated for each rabbit according to the
following equation.

Daily body gain = final body weight —
initial body weight /period (days).

Relative growth rate= [final body weight —
initial body weight/ (initial+ final)/2] x100

Rectal temperature  was measured by
inserting thermocouple type k (2-3 cm) in the
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rectum for one minute. Respiration rates were
determined by counting the frequency of flank
movements/min. (13).

Blood samples were collected at the end of
the experiment in vacationer tubes and were
centrifuged for 20 minutes at 3000 g to obtain
plasma which was kept in a refrigerator (-20°0)
until blood analysis.

Blood samples with K3-EDTA
anticoagulant were used for the determination
of hematological parameters, i.e white blood
cells  (WBC),  neutrophils, lymphocytes,
monocytes, eosinophils, basophils, red blood
cells - (RBC),  blood hemoglobin  (Hg),
hematocrit  (Ht), platelets (PLT), mean
corpuscular volume (MCV), mean corpuscular
hemoglobin  (MCH) and mean corpuscular
hemoglobin concentration (MCHC).

These parameters were assessed by Cell-
DYN 3500 Hematology Analyzer (Abbott
Diagnostic  Division, Santa Clara CA).
Recommended settings and calibration for
rabbit hematology were applied according to
the manufacturer’s operation manual.

Concentrations of total protein, albumin,
total lipids, triglycerides and cholesterol as well
as activity of asprtate (AST) and alanine (ALT)
transaminases  were  determinate in  blood
calorimetrically using commercial kits and
spectrophotometer. However, concentration of
globulin was computed by subtracting albumin
from total protein concentration.
Concentrations of thyroid hormones (T3 and
T4) and cortisol were determinate according to
(14) method. Concentrations total protein (g/dl)
was measured according to (15). However,
concentration of globulin was computed by
subtracting  albumin  from  total protein
concentration.  Albumin (g/dl), total lipids
(mg/dl), cholesterol (mg/dl) and high density
lipoprotein  (mg/dl) were estimated by (16).
Aspriate  transaminases (AST),  alanine
transaminases (ALT), alkaline phosphatase
(ALP) and acid phosphatase (ACT) (1U/dl)
were delermined according to (17). Creatinine,
uric acid and  billrubin  were determined
enzymatically  using commercially  available
Kits.  Sodium, potassium,  calcium  and
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phosphors ~ were  estimated by  Atomic

Absorption Apparatus.

The data were statistically analyzed using
computer system according the following
model;

Yic=u+ P+ e

where p= the overall mean; P; = the fixed effect
of climatic periods (1=mild and 2= hot; ;. 12)s
and e = random error.

Analysis of variance using the General Linear
Model (GLM) was used to calculate the means
of the studied traits using (18).

RESULTS AND DISCUSSION
Lffect of heat stress on
Growth performance and thermoregulation

Results in Table 4 show the effect of high
environmental temperature of growing New
Zealand White rabbits. Final body weight
decreased significantly from 2794 to 2450 gm
due to exposure to high ambient temperature in
comparing with control group. Daily body gain
decreased significantly by 20%, relative growth
rate decreased by 16.4%, dry matter intake
decreased by 14%, water intake increased
significantly by 37%, feed etficiency decreased

significantly by 26.0%, feed conversion
increased  significantly by 32% and rectal

temperature increased significantly by 3%.

Marai and Habeeb (19) reported that high
environmental temperatures stimulate
peripheral  thermal receptors  to  transmit
suppressive nerve impulses to the appetite
centre in the hypothalamus causing a decrease
in rabbit feed intake. In addition, (7) found that
the decreases in DMI in summer were 46.9%
on Day 60, 65% on Day 90, and 44.4% on Day
120 of age compared with winter values,

The reduction in daily gain was due to a
drastic decrease in rabbit total feed intake and
in the feed conversion ratio, which might have
led to less protein biosynthesis and less fat
deposition (10,20-22 ).
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New  Zealand White rabbits maintained
under mild and hot climate have respiration rate
of 63.3 and 123 RPM due to exposure to heat
stress. Respiration rate increased significantly
by 94 % after the exposure to hot climate.
Rectal temperature (RT) and respiration rate
(RR) are the most sensitive indices of heat
tolerance among the physiological reactions
studied (23). The rectal temperature s
considered as a good measure of core one and
has been used by many investigators as an
indicator for the response of animals to air
temperature fluctuations (24).

Habeeb et al., (25,26) indicated that the
increase in rectal temperature of the heat
stressed rabbits may be due to either poor
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ability of the animals to prevent the rise in
rectal temperature or to failure of the
physiological ~mechanisms of animals to
balance the excessive heat load caused by
exposure to high ambicent temperature.

Askar and Ismail, (27) evaluated the
cffect of heat stress throughout the first and
second parities of NZW doe rabbits on some
reproductive and physiological traits. Results
obtained showed that high temperature caused a

significant increase (P<0.05 or 0.01 ) in
respiration rate; rectal temperature values
(126.8 breaths/min., 39.6 "C, resp.) as

compared with those maintained under comfort
conditions ~ (112.0  breaths/min, 38.5°C
respiration).

Table 4. Effect of heat stress on growth performance of NZW male rabbits maintained under

mild and hot conditions (X+S.E.).

TR Mild Climate Hot Climate ,
Items (17+4) °C (3525) °C Change (%)
Final body weight (g) 2794#51.6 2450%064.1 87.74*
Daily body gain (g) 31.620.86 25.2+1.34 80.0%*
Relative growth Rate (%) 106+2.28 88.9+3.79 53,
Dry matter intake (g /day) 136+5.65 117+4.66 86.0%*
Water intake (g /day) 478+7.54 6599.16 137%%
Feed efficiency (body gain /feed intake) 0.23+0.005 0.17£0.007 PEXVE
Feed conversion (feed intake /body gain) 4.32+0.10 5.72#0.25 132%*
Rectal temperature (°C) 38.620.12 40.1%0.12 103 %+
Respiration Rate (RPM) 63.3+4.1 123+3.1 1945

**Significant at (.01

Blood hematology

Results in Table 5 show the effect of high
environmental temperature on  blood

hematology of growing New Zealand White
Rabbits.

Red  blood cells (RBCs)  decreased
significantly by 17%, hemoglobin decreased by
18 %, blood platelets decreased by 25%,
Packed cell volume or hematocrit (PCV)
decreased by 14.4 %, Mean cell volume (MCV)
decreased by 9.3%, Mean cell hemoglobin
(MCH) was decreased by 8.4%, Mean cell
hemoglobin concentration (MCHC) decreased
by 7.4% these results happened after the

exposure to hot climate. These results are in
agreement with the findings of (10,21,28,29)
who reported that heat stress in mammals
decreased in RBC counts, PCV, and Hb
concentration. In addition, the depression of
PCV during the hot season was also reported to
be related to a reduction in cellular oxygen, a
requirement  for reducing metabolic  heat
production in order to compensate for the
elevated environmental heat load.

Daader er al, (30) showed that RBC
counts, PCV and hemoglobin concentration
decreases during heat stress due to depression
of haematopoiesis and to haemodilution.
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Table 5. Effect of heat stress on some blood hematology of growing NZW rabbits maintained
under mild and hot climates (X + S.E.)

Mild Climate Hot Climate i -
Items (174) °C (355) °C Change (%)
Red Blood Cells Count, RBCs (x10°%/ul) 6.16+0.08 5.11:40.09 83w
Hemoglobin Concentration(g/dl) 12.7%0.18 10.4+0.25 82%#
Platelet Counts(x10%/uL) 5744277 431+44.3 75 *
PCV or Hematocrit (% 44.7+0.87 38.2+0.43 85.6%*
Mean Cell Volume, (M.C.V.) (% 78.5+2.12 71.2+1.34 (). 7
Mean Cell Hemoglobin, (M.C.H).(pg) 21.5+0.56 19.7+0.26 91.6%*
Mean Cell Hb Cunc.,(M.C.H.C)(:g/dl) 28.5+0.76 26.4+0.62 H2.6"*

" Significant at 0.01

Immunological functions

Data in Table 6 show the effect of high
environmental temperature on White blood
cells of growing New Zealand White rabbits.

Total leukocyte decreased significantly by
(25.5%), Neutrophils decreased by (39.4 %),
lymphocytes decreased by (15.0%), Monocytes
decreased  insignificantly by (199 %),
Eosinophils decreased insignificantly by (51.9
%), Basophiles decreased insignificantly from
0.08 to 0.00 x10°due to exposure to high
ambient temperature in comparing with control
group.

Ondruska et al., (29) investigated the effect
of heat stress (ie., elevated ambient

Table 6. Immunological function of growing NZW rabbit's responses

temperature  (Ta; 36°C + 3°C) on some
hematological and biochemical parameters in
different categories of gender and age of NZW
rabbits. Animals were divided into two main
groups (control and treatment). Results revealed
that WBC counts were significantly decreased
(P < 0.05) in the treatment group.

Kriesten et al., (31) observed that in the 28-
day fetus, the WBCs (leukocyte) count was
markedly lower (0.4 + 0.1%) than in the doe.
although in another report,  observed by
Bartolotti er al., (32) WBC counts in the day-29
fetus were significantly elevated (19:0 %:8.1 X
103/ul).

to exposure to hot

climate under Egyptian Conditions (X +S.E.)

Yo Mild Clil;latl’-.‘ Hot Clin;ate Change
(17+4) °C (35+5) °'C (%)

Total Leucoeytic Count, (WBC’s x1 03/;.1.1,) 12.9+0.44 9.54+0.35 L
Neutrophils (x10%/ul.) 5.02+0.24 3.04+0.18 60.6%*
Neutrophils Band (Staft) x10% uL 0.50+0.02 0.31+0.02 62.0%*
Neutrophils Segmented x10%uL 4.53+(0.25 2.72+0.16 60.07%*
Lymphocytes (x10%/uL) 6.71+0.26 5.70+0.24 85.0%*
Monocytes (x10%/ulL) 0.50+0.39 0.40+0.03 80.1 NS
Eosinophils (x10%/ul.) 0.5420.11 0.2620.02 48.1 NS
Basophils (x10%/ul) 0.08+0.01 0.00£0.00 0.00 NS

NS Not significant ““Significant at 0.01
Some blood biochemical changes, adrenal and
thyroid gland functions

Data in Table 7 show the effect of high
environmental  temperature on - some blood
metabolites changes of growing New Zealand

White rabbits. Glucose decreased significantly
by 22%, total protein decreased by 16.0%,
albumin  decreased by 19.3%, globulin
decreased by 12.6%, A/G ratio decreased by
20.7 %, total lipids decreased by 33.1%,
Cholesterol decreased by 21.8%, triglycerides
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decreased insignificantly by 27.5 % after the
exposure to hot climate.

These results were similar to obtained by
(25,33-35) and disagreed with (36).

Ibrahim (37) showed that the plasma total
proteins, albumin and globulin contents is
affected by the environmental lemperature, total
proteins, albumin and globulin  decreased
between winter and summer. Serum total
proteins, albumin and globulin concentrations
were  slightly  higher, without significant

Table 7.Effect of heat stress on some blood biochemical changes,

146

difference  between summer and  winter.
Similarly with the previous results, (20) showed
that Serum total protein, albumin and globulin
decreased significantly in summer than in
winter.

Cortisol decreased significantly by 28.1%,
Trilodothyronine T decreased by 26.2%,
Thyroxine T, decreased significantly by 22.3%
after the exposure to hot climate. The present
results were similar to those reported by (38).

Adrenal and thyroid gland

functions of growing NZW rabbits(X + S.E.)

Mild Climate

Hot Climate

Items (17:4) °C (35+5) °C Change (%)
Glucose (mgjdi) 88.0+3.13 68.6+2.41 78.0%*
Total protein (g/dl ) 7.780.11 6.55+0.05 84.0%+
Albumin (A) (g/dl) 3.47%0.12 2.800.14 80.7++
Globulin (G) (g/dI) 4.35+0.12 3.800.13 87.4%+
A/G ratio (g/dl) 0.87+0.07 0.69+40.0 79.3%%
Total lipids (mg/dl) 435+9.42 291£26.0 66.9%*
Cholesterol (meydl) 123%4.06 95.9+2.60 78.2%%
Triglycerides (mg/dl) 109+4.44 79.0+4.18 72,54
Cortisol (ug/dl) 2.28+0.09 1.6420.17 71.9%*
Triiodothyronine(T3) (ng/dl) 141%8.75 104+0.91 TG
Thyroxine(T4) (ug/dl). 5.83+0.13 4.530.03 i i

**Significant at 0.01

Liver functions and kidney functions

Data in Table 8 administrate that the effect of
high  environmental lemperature  on liver
functions and kidney functions of growing New
Zealand White rabbits,

Alkaline phosphates decreased significantly
by 18.4%, Creatinine decreased by 22.4%, Acid
phosphatase  decreased by 33.3%, Alanine
aminotransferase  decreased by 21.3%,
Aspartate  aminotransferase decreased by
26.9%, Uric acid decreased by 34.1%, Billrobin
decreased by 23.8 %, Sodium decreased by
19.3%, Potassium decreased by 212 9,
Calcium  decreased by 32.6 %, Phosphorus
decreased by 19.7% these effects due to
CXposure to high ambient temperature in
comparing with control group. These results
were similar to those reported by (39).

El-Maghawry er al., (40) observed that The
AST and ALT are dependent on the amino acid

groups of alanine and glutamine taken up by the
liver and reflect the changes in the Tiver
metabolism associated with glucose synthesis.
Aspartate aminotransferase activity was not
significantly affected by the season. But,
Alanine aminotransferase (ALT) activity was
significantly (P<0.01) decreased during the
summer season. The overall mean values of
ALT during spring were 84.3 + 2.94 TU/L
compared with 65.7 + 2.63 [U/L during
summer (10).

Serum  creatinine concentration  increased
significantly in rabbits reared under summer
than in those reared under winter season
conditions (35). Soliman et al., (41) showed
that the increase in_creatinine may indicate
changes in kidney function Thus, the negligible
increase in creatinine - shows  insignificant
changes in kidney functions during both
seasons.
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Table 8. Effect of heat stress on Liver and Kidney functions of growing NZW rabbits (X £

S.E.)
Mild Climate Hot Climate . o
ftems (17:4) °C (35£5) °C Change (%)
Alkaline phosphatase( ALP) u/l 91.4+2.60 74.6:+1.07 81.6%*
Acid phosphatase (ACP) v/l 0.33+0.01 0.22+0.01 ; 66.7%*
Alanine aminotransferase (ALT) u/l 77.0+3.51 60.6+1.67 T TH*
Aspartale aminotrans(erase (AST) u/ 85.0+4.31 62.1+1.81 T3 *E
Total Billrobin (mg /d1) 0.420.23 0.32+0.25 76.2%
Creatinine (mg /dI) 1.47+0.27 1.14+0.57 77.6%*
Uric acid (mg /dI) 0.4120.31 0.27+0.38 65.9%+
Sodium (mmol/1) 171%7.70 138+1.27 80.7+*
Potassium (mmol/1) 6.28+0.17 4.95+0.12 78.8%*
Calcium (mg/dl) 18.40.55 12.4+0.30 67.4%%
Phosphorus (mg/dl) 10.9+0.38 8.75+0.32 80.3**

“*Significant at 0.01

Generally, exposing the mammals to hot adrenal and thyro.id glands af:tivities as
hissid cli‘mz}: e oIrJ Lto ciuaat stress conditions  OPserved by decreasing blood cortisol , I3 and
. o T o g T4 hormone concentration (Table ,7). 7-
sulte a significant impaired of growth . ’ "
[rjzsrlflimﬂa::lce% S’ﬁ]rcl, lc:fe?creal:epin growtl;gr traits Decx_‘easmg lnes fungtwns 2% showed by the
may  be attributed to the following Slgn 'h](;;ntq?};“ﬁ;ii&if&i’.bﬁ%}; %-LTK[?IET
physiological, immunological and biochemical ol zbfr.l o SR W e i ificantly ,},
responses: functions, as ngl as, impaired significantly as
T found by the significant decrease in each of
The  significant  decrease in  feed blood creatinien, uric acid, sodium, potassium,
consumption and efficiency and the significant  calcium and phosphorus (Table, 8).

increase  in  water consumption  and . e
consequently  negative  energy, protein, ét_t.can_ be .C?(?dgd()dththal‘f hCr:ll “2”;58
minerals and vitamins balances (Table, 4). 2- fonth1110£5 tg?t??;;s 'igr(;‘;’mﬁer (I;rlziccl)rllgbicgle
The disturbances in normal thermoregulation ;° 'h¢ disturb ! o RISORIC,
as observed by increasing each of rectal !Mmunological and b10che-n_nca.l functions of
temperature and respiration rate significantly animal body and th_e _modification of the" hot
(Table, 4). 3- The disturbances in norma] ©MVifonmental conditions may reduce animal
hsinat (’][ ogi.cthl- function as observed in a 1€at production and increase its heat loss and

s 4 ) | ™ | - - . . - . .
significant decrease in each of RBC,s; Hp; Dhelp in keeping the animal within ol
Platelets; PCV; MCV: M.C.H: M,C,H C, the range of thermoneutral state. Alleviation
(Table ’ 5) e The 'im.pa,inne;lt“ '01; of heat load on animals can be achieved by
immunological functions as indicated by prlov'ldljugn g Sl{lf]%ble ! fi?d;:f’ tﬁgﬁ;“ﬁi
decreasing of total WBC.s: Neutrophils (band mdnd.gtjmm A r?p ying (" HUE;
and segmented ); Lymphocytes: Monocytes; (phy s;ca!, phySlOlOglCdl.’ nuliitional and
Eosinophils and Basophils (Tables, 6), managerial) - fo modify  environmental
conditions. As well as, using genetic
The significant decrease in blood total  improvement techniques such as artificial
protein, albumin and globulin (Table, 7), also  insemination, gene engineering and embryo
may be due to the disturbances of normal transfer may be used to alleviate heat stress
immunological functions of the heat stressed  conditions.

rabbits. 5- Decreasing blood metabolites such
as glucose, total protein, albumin, globulin,
total  Tipids. cholesterol and triglycerides
(Table, 7). 6- The significant decrease in
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