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stress and its amelioration  with  nutritional,  buffering, 
hormonal and physical  techniques New  Zealand  White  rabbits 

maintained  under  hot slrmmer conditions of Egypt. 

1. Fayez, M.  Marai*, K.A. El-Masry** & A.S. Nasr* 
of of 

Zagazig Zagazig, Egypt. 

Atomic No. 
137591, Cairo, Egypt. 

A total  number of 73 
rabbits  with nearly  equal average body weight, were  used during winter (16.4 to 
20.3OC and to 66% and  summer (34.2 to 38.4OC and 64 to 41% 
seasons to  study  the  growth performance tend haemobiochemical profiel as affected 
by summer  heat stress  conditions of 
5 days  of !techniques. winter  (January  and February months), ten animals  at 60 
18.5 g initial live body weight (LBW), were used. During  summer !age with 1400 
16.92 g 1(July and  August months),  sixty three animals  at the same age with 1398 

were  used and  divided into 9 groups of each.  One of these groups altogether 
with the winter  group were  used to  study the effect of heat stress on  rabbits. The 
other  summer  groups were treated with  nutritional,  buffering,  hormonal  and 
physical  techniques for amelioration of heat stress of rabbits  under  hot  summer 
conditions of 
The results showed that the non-supplemented summer group was  significantly 
0.05) lower in LBW,  daily body gain (DBG), dry  matter  intake plasma 
concentrations of cholesterol,  low density lipoprotein (LDL), high density lipoprotein 
(HDL),  total  lipids,  total  protein,  globulin,  thyroxine (T4) and and  was 
significantly 0.05) higher in rectal temperature resptration rate and 
daily water intake than in the winter group. 
Addition of 5 or palm oil  or to  the basal diets  and T4 injection of 
30 or 50 uglkg LBW increased 0.05) LBW,  DBG  and feed effciency at 90 
and days of age. Cool drinking water (1OoC) and shearing improved at 120 
days of age, decreased 0.05) at 120 days of age due  to 
supplementation  the  diet with 5 or palm oil and at 90 and 120 days of  age with 
shearing, and incrased 0.05) at  all ages studied by 1.25% and cool 
drinking water treatments. and decreased (P< 0.05) only with cool drinking 
water  and  shearing  'treatments  at  all  ages  studied.  With  regard  to 
haemobiochemical levels, most  lipid fractions 0.05) with  palm oil (5 
or or 2.5%), T4 (30 or mglkg LBW)  and cool drinking water 
(lO°C) techniques. T4 decreased 0.05) with  palm oil treatments  and 
increased 0.05) with T4 injection. All plasma  protein levels significantly 
increased with injection and total proteins  and albumin decreased 0.05) with 
cool drinking water,  while  globulin level increased 0.05) only with shearing 
treatment. 

rabbit, heat stress, growth, palm oil, thyroxine, cooling. 

Introduction the 
in NZW 

The NZW lacking. 

The  aim of was 
the  studies on the effects of to study the and 

haemobiochemical changes as 
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affected by 
conditions of 

(palm 

oil, 5 agent 

mg 
T, kg and physical (cool 

techniques. 

and 

A total of 

female NZW with equal 

body weights, used 

conditions 

months), ten 
NZW at 60+ 5 

days of age with g initial 

live  body weight, 

August months), 

sixty female NZW at the 

\same age and 

g to 
of animals each.  One of the 

was as a 

and was also with 
to study the effect  of heat 

of 

while the 

as shown in Table 1. 

The animals 

by pelleted and libitum 

at h and the of both 

by weight  back 

technique at h in  the next day. 

The chemical analysis to 

AOAC 

to  et al. of 

the diet used, shown in Table 
Each of the pelleted 

contained kg 

calculated as by 
et al. based on the chemical 
analysis of the pelleted The 

amount of 5 kg of a 
composed of and vitamins was 

added to  

The in cages 
of type (59 X cm) 

with and each 

animals in each cage.  The 
animals exposed to light 

all 
kept the same 

hygenic  conditions. The 

and humidity 
%) and 

and and 66 %, 

in and between and 

and and 

the 
in 

and 

of 

at and days 
of age. The animals at 
weekly and FE  was calculated 

as 

Joule gross intake. 

At the end of the 

(at days of age), 

- - 
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blood collected the 

vein of 

labelled with 

was  used in kits of 

by 

albumin,  total  lipids, phospholipids, 

as 

et al. 
Globulin was calculated by 

by using kits. 

by t test  and  the 

between non-supplemented 

of 
in 

by analysis of 

Effect of conditions on 
feed 

some haemobiochemical levels of  NZW 

in Table 
showed that at days of age 

in 

it significantly 

(P < declined by 
and at 90 and days of age, 

and 

significantly (P c in 
by and at day and 

and at day 90 of age, 
At days of age, and 
significantly declined by (P < 
and (P < with no significant 

FE 
conditions. was  signifcantly 

(P< 
conditions than in the conditions 

with and at 
and days of age, 

Significantly 
(P < in 

than in  those of 

at all ages  studied 

(Table 

of 

total lipids,  globulin, total 

significantly (P in 

each of 

phospholipids, plasma  Na 

in 

conditions (Table 

2. 
and some  haemobiochemical  levels of 

NZW as 
affected by palm oil, 
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cool 

conditions: 

a. GROWTH  PERFORMANCE: 

Table 3 shows of 

palm oil 

e 0.05) each at 

and 120 days of age with 5 7% level, 

at 60 days of age with 5% level 

and at 120 days of age with the 

use of 5 7% level and FE at 

90 120 days of age with 5 7% 
level, and e 0.05) each of 

at 120 days of age 

with 7% level and at 120 days of 

age due to supplementation of 5 

7% level. 

of 

with 

e 0.05) each and FE at 

days of age  with 1.25% level, 

and FE at days of age with 

1.25 2.5% level and at 120 days of 

age with 1.25% level. 

significantly e 0.05) each 

of and FE at 90 and 120 

days of age with ug / kg 

and at  90 and 120 days of age 

and and FE at all of ages studied 

wïth 50 ug kg . 

Cool 
insignificantly and significantly 

e 0.05) each of at and 120 

days of age and FE at 120 days of age 

and at all of ages studied. 

of 

significantly e 0.05) each 

at 90 days of age and at all 

ages studied and significantly 

e 0.05) FE at 120 days of age  only. 

b. RECTAL  TEMPERATURE,  RESPIRATION 
RATE AND HAEMOBIOCHEMICAL 
LEVELS: 

Tabel shows that 

conditions, cool 

significantly e 0.05) and as 

Supplementation heat 

with palm oil Significantly 

e 0.05) each of 

total  lipids  and 

with 5 7% level, 

while albumin 

significantly 0.05) by 7 % level. 

Supplementation of 

significantly each of total lipids 

1.25 

2.50% level and  plasma  Na  with 2.5% 
level,  while  plasma 

significantly e 0.05) with 2.5% level. 

of to the  heat 

significantly 

each of total lipids and 

each of total albumin, globulin 

and T, with 30 50 ug 
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Cool ) 

declined significantly each of 

total lipids,  albumin 

and  total 

of 

significantly 

globulin level only. 

Discussion 

Effect of 

haemobiochemical  levels of NZW 

The  significant decline in in 
is mainly  due  to the decline in 

each and (Table The 
changes in metabolite  levels  and T4 

of the in lipids 
metabolism  which  also  affected 

The high at 

days of at 

and days of age.  This  may  be 
acclimation to 

heat conditions in 
Elevation in 

an in body heat loss 

in 
to  minimize  elevation  in  body 

The  significant decline in  total 

is 

in 
levels, i.e. and 

(Table 

level is 

decline in globulin  level  (Table 4). 

the  lack of T4 

its involvement in the decline 

in blood 

On haemodilution effect 
which as a of 

in (Table may 

in the decline in most blood 
metabolites,  plasma  Na  and T, levels. 

T, 

conditions may be a 
the in (Johnson and Yeck, 

et al., and Table 

in in 
heat is 

closely  with  changes of blood 

of T,, 
et al., 

and some  haemobiochemical  levels of 

NZW as 

affected by oil 
7%), 

ug T4 / kg 
and physical (cool 

a. PALM  OIL  TREATMENT: 

in 
with and at and 
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days of 

supplementation of palm oil at 7% and 

the of FE 

with 5 7% palm oil may be 

the intake 

which leads to the in 

daily and body weight gain (Table 3). 
addition, the of daily and 

body weight gains may be to  

of insulin level which 

the of 

intake as et al. 

(1987). The in palm 

oil (Table 3) may be 

in (Table 3) and 

digestibility of feed as by 
(1974). The 

which show the significant 

decline in plasma total lipids  due to  

palm  oil (Table 4) 
by 

(1987) and may be explained 

in most of lipid 
i.e. 

and phospholipids (Table 

4). in plasma 
may be to 

effects of some fatty acids of the palm 

oil  i.e.  oleic  acid (37%) and linolic  acid 
(9.3%) as a mono and 

fatty acids, 
biosynthesis as 

(1987). of the 

o i l  

supplementation as 

in  heat since T4 
level  may the 

- - 

in density as 

by Sano et al. (1983). 

b. POTASSIUM  BICARBONATE 
TREATMENT: 

in 

and by 1.25% 
supplementation may be a to 

in and FE (Table 3), since 

1.25% stimulate the appitie  and 
digestibility et al., 1980) 

and FE et al., 1987), 

et al., 1983) and elevate volatile 

fatty acids et al., 

1980). The significant 
with 1.25% (Table 3) could  be 
mostly as a function of the 

in of liquid in the 

digestive as by  Thosmon 

et al., (1978). The significant decline in 

(Tabel 4) to  

that obtained by  Escobosa and Coppock 
(1984) when with 

The 0.05) in 

most of the blood metabolites, 
except plasma levels as to  
1.25% fecal 

of lactating  supplement may 
be  mainly a to  haemodilution 

effects,  since the animals high 
0.05) (Table 4). The 

decline in plasma albumin and 

globulin with addition of 

(Table 4) may be to  
the decline 

1981) The 
in plasma level 
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may be mainly a to the 

in k intake which may be 

accompanied most 

ions in the animal's body, since the 

daily is in  heat 
of the 

loss via faeces 

as by (1975) and 
et al. (1984). 

c. THYROXINE  HORMONE  INJECTION 
TREATMENT: 

in daily and body 

weight gain  with T4  injection (Table 3) 
may be due t o  the  fact  that T4 

of 
sensitivity of tissues  to 
and 198l), level and 

stimulates synthesis (wood 
et al., in lipid 

T4 injected 

(Tabel 

of Engelken et al. 

(1980) who found in that plasma 

levels with 

of 
metabolism. On the 

hand,  Lutton et al. (1980) that 

enhances  jejuna1 of plasma 

leads t o  two fold 

of fecal 
leading  to a 

in 

as a function of T, 

injection may be 

as a to the 

of and 

synthesis (Wood et al., 1987) which had 
a in  the movement of amino 

subsequently blood and body 
in 

plasma T4  level  by  T4 injection in  the 
(Table 4) may be a 

of 

some T, molecules into blood 

d. COOL DRINKING  WATER 
TREATMENT: 

The significant in 
and due  to cool . 

means that it is an excellent cooling 

agent because of its high heat capacity 

(Anonymous, 1962). On the 

cool been 

meditated by  cooling of the 

hypothalamus by 

in 
et al., 1986), which a 

and The 

of was 

intake which was 

in  hte insignificant in each of 

FE and daily and  final body weight 

gains  (Table 3). 

by 13.78 and 
12.79% of 90 and 120 days of age with 
10°C cool be 

t o  
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among feed 

leads  to  the  subsequent decline in feed 

as by 

et al. 

blood metabolites 

(Table the changes in both  total 

of 
decline in 

due  to cool 
affect levels. The 

decline  in  plasma  T4 level as a 

cool (Table 
may be a in 

heat since heat 

in 

the of  blood T4 

as by Sano et al. 

in (Table 3) may 

decline in T, 
level. 

e. SHEARING  TREATMENT: 

in 
as a function of 

of 

to less heat in 

heat the body 

Conclusively, since the  final body 
weight is the  end  and economic 

it 
can be stated that at days of age, 

conditions of Egypt and injected with 

ug T, / kg showed the 

in and 

follwed by 

and  the lowest 

was palm oil 

and At 
days of age, the  highest  final 

was  obtained by injection 50 ug T, 
kg followed by 

palm oil 

30 ug T4 / kg palm 

oil and cool 
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