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- susceptible to  heat as they have few functional sweat glands and have difficulty in 
eliminating body heat when the is high. Exposing the to high 
(above 30°C) the and the among the 

males, heat also affects the weight 
and due  to of heat such as cool 

conditioning, tap and been shown. 

words: 

- “Critères relatifs à la tolérance et l’adaptation aux hautes  températures chez le lapin. du  point  de  vue des caractères 
reproductifs  et de croissance”. Les lapins sont très sensibles ri la chaleur, car ils n’ont  que  peu  de glandes  sudoripares  fonctionnelles,  et 
éliminent donc difficilement la chaleur corporelle lorsque la température du milieu est haute. Le  fait d’exposer des femelles à de hautes 
températures  ambiantes (plus de 30°C) se répercute sur les résultats reproduct$s et le développement embryonnaire,  et fait augmenter 
le taux  de mortalité chez la descendance. Chez les mâles, chaleur affecte également de façon négative la fonctionnalité testiculaire et 
les caractéristiques du sperme. De  plus, le poids corporel  et la croissance diminuent à cause de l’hyperthermie. méfhodes  ont 
été étudiées afin de  diminuer le stress provoqué  par la chaleur, telles que construire des abris, faire boire de l’eau fraîche, climatiser, 
vaporiser de l’eau du robinet, ou tondre les animaux. 

Chaleur,  reproduction, croissance, mortalité, thermotolérance,  amélioration  des  conditions. 

is especially 
in all developing in Asia  and  Latin 

is estimated  that by the 2000, will 
be in the an  additional two billion people to feed 
(Allen, 1983). To maximize all 

all must be 
and  evaluated.  Among  these is the use of livestock 

species have not played 
in animal such as Such 

animals have of that  make 
them  suitable as small livestock in 
developing The small body size, 

high 
genetic and  the ability to utilize 

and as components, 
the  mentioned function (Cheeke, 
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1986). the which 
mostly localized in 
animals faced with to  hot 

will deal  with the effects of 
on the 
and  the  methods of alleviation of animals. 

Physiological  response of rabbits 
to high temperature 

Among the climatic components  that may impose 
on of 

the animals 

obvious  limitation to is the 
susceptibility which is 

in  the biological  function 
of 

of 21°C is known as the 
At 

to 
of to  a 
the  heat  load 

on the few hot days of 
well 

advanced in most 
susceptible to 

Since  most of the not 
(the evacuation of 

the skin) is of 
only of latent  heat  evacuation is by 

the The significance of the 
is that it  enables the animal to 

dissipate  heat by the the 
which 30% of the 

total  heat dissipation  (Abdel  Samee, 1987). These 
O" and but  when  ambient 

30"C, the so it 
can  loose  heat as much as possible by 

both 
et al., 

1975; Shafie et d., 1982; Abo-Elezz et al., 1984 and 
1988). Thus the  appetite is 

the 
the to disease 

is Above 35"C, can 

sets  in  (Lebas et al., 1986). 

The the was found  to 
significantly at 30°C 

1984). of 

to 
daily of 8 June  and July,  in 

the losses 
to et al., 1984). Such 

of the visible 
(Shafie et al., 1970 and  Findlay, 1972) an 
excessive the animal's 

be  due  to  the 
with the animal's  function by the 

acid-base  balance  (Shafie et al., 1970). 
point of view, the study of the in the 

of the that  the 
losses the lowest in 
and  Wanis, 1960) 
1970) 1). 

(1982) of 
losses 

of the to  the 
of 

to especially the 
which 

et al. (1988) 
found  that the was in 

in to 
some cold and  hot days. et al. (1988) 

the month of kindling  affected 
significantly the 

The was 
the native  Giza  White  (76.6%) 
(67.5%) the 

of et al., 
1985). New Zealand 

to et al. 
'(1988) when the 

long (90 minutes) to 
of  25-35°C 

humidity of 90%. 

Reproductive traits response 

FEMALES 

high 
of 

et al., 1970) due  to  a  complex  set of 
events, which in  a in 
total  young and an in  the of 

in 
each of et al., 1968), 
ovulation 1971), of 

of 
i.e., 

of implantation siteddoe of viable 
et al., 1977). 
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seasonal 
1971), 

(El-Fouly et al., 1977) size 1). 
El-Sheikh and Casida (1955) the significant 
effect of heat on of to 
ova in  test females with some by 21 to 30 days 

(1970) postulated  that  heat 
of 

blastocysts and and  an 
Wolfenson (1988) 

weight, 
did not significantly in 

as a function of climate. 
El-Fouly et al. (1977) did not find significant 

effects and 
of the blastocyst including the mucus coat. 

of view, (1978) postulated 

. .- ' 

stages of sensitive than 
to  heat losses 

animals exposed 
6 days of 

it was found  that in  does 
inseminated with cells and 

1968), when zygotes the 
division of the cells (Alliston et aZ., 1965). 
Abo-Elezz et al. (1984) may 
affect late postnatal  death 

of 35°C 
the conception 66% in the 

to 33% in the 'against 100% in 
(Shafie et 1984). 

3A 

o 78 
07.6 - 
02A ' 

Fig. Seasonal effects on litter size (l), litter  weight (2), bunny  weight (3) and  mortality  rate (4) in rabbits,  under 
Egyptian  conditions as cited from  the  literature. 
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IN MALES 

Exposing the bucks 
weight and 

length). This suggests the 
the 

tubules  (Chou et al., 1974), since the 
of cells, especially the 

of types C 
and the of cells cells and  the 

of the 
affected by et al., 1980a). 

animals, i.e., 
of the" epithelium  and 

bulls (Alba  and 
1966), et al., 1971), 

et al., 1968) et al., 1974) 
when  exposed to (1965) 
that  the testes of animals do  not 
seasonal changes in size. 

the studies in Egypt showed that 
of to  hot 

in  a significant of 

seminal plasma total calcium 
At  the same time, 

was a significant volume, 
mass motility, semen density, 

1987). Oloufa et al. (1951) 
the volume and 

of the motility and 
bucks sexual in a high 

35°C. The effects of 
on  semen quality and may be 

the  late stages of 

of the  heat with 
significantly the  total of 

division. The 
of while that of 

type The 
the  total of cell 

to the 
of to above 

level by the 
did level (El- 

et al., 1980e). the combined 
of 

to but 
cell 

to but did 

et al., 1980d). et al. 
(1980~) found with 

the of 
of while the  total 

of types of 
The tubules 

cell cell 
the  total of almost 

levels, but  the of 
by 

the 
of 

the 
the  total of caused by exposing 

to  heat et al., 1980b). 

Growth response 

is known that is a complex set of 
metabolic  events which genetically and 

The of 
the of domestic animals is well 
known specialist. 
dealing with the effect of high 
of is conflicting. 

Some  studies showed of to a 
high the 

weight 1975; 
1978 and Wolfenson and 1988), live body mass 

1984) and  body weight (Abo-Elezz et 
al., 1984 1989) 
Elezz et al. (1984) in  feed 
consumption  and possibly to of the animals 

to tissue catabolism. 
(1982), (1982) and et al. (1989) 
that  the changes in body due  to  heat in animals 

the live body weight is not  a 
changes in  actual tissue 

mass, since it  depends on  the changes in both  total body 
body solids and the 

tissue studies 
showed that exposing to  heat (35°C and 
65% caused a significant body weight, 
total body while total 
body solids and biological half-life time of 

(T 1/2) significantly et a l ,  
1985). Wolfenson (1988) that 
exposing to hot climate a 
slight weight at significant 

daily body gain. point of 
view, Wanis (1960), (1963), 
(1970), (1980) (1982) 

body weight changed to  month of 

while 
weight and  bunny weight at weaning 

1). 
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(1989) showed of 
to no significant effects on body 
composition of fat and 
ash), composition weight and 

of ash) and 
haemoglobin content. 

the high 
is a of the 

physiological balance of the animal's body, 

balances 1975; Johnson, 1980; Abdel-Samee et 
al,, 1989; et al., 1989 et al., 1989). 
Such is as negative 

et al., 1962: 1970 
and 1971 and  Ames et al., 1980) and negative 

1972; 
Johnson, 1977; 1982 and et al., 1984) 
which a of the in  feed 

1984; Wolfenson and 
1988 1989). of 

that  phenomenon may be activity of the 
enzymes, since 

significantly as a function of 
by the animals to diminish 

to the 
(Johnson, 1980 and  Abdel-Samee, 1987). 
animals high 
metabolic mechanisms to  adapt  to  heat since it is 

in  the New Zealand  White 
successfully conditions in which 

is consistently 32.2 - 35.0°C, while 
of to cool conditions of 

the of the  United  States may die of 
when on occasions 

exceeds 322°C. 

Amelioration of heat stress 

humidity all have a 
is an individual 

physical and physiological methods have 
been used to alleviate the  heat 
animals. The physical methods used such as 

conditioning, cooling, 
cool using wet iced sacks in the cages, 

the with tap 
all cases be  kept 

since wet coats causes 

must be high 
by adequate Good 

of the is a must, but 
winds should be avoided. 

show symptoms of should be to a 
quiet, well ventilated place. 

of high such as the it is 
essential a supply of cool 
available at all times, since they consume 
quantities of less 
climates. of adequate cool is 

conditions (Cheeke, 1986). 

can be given by placement of 
wet jute sacks in  the cage to lie on. case of the 
doe  that has advanced to  the is 

a quick action is 
ice between the folds of a wet jute sack and placing it  in 
the cage to lie on, is quite effective and may save many 
does which kindle. 

in cold seconds is 

(Cheeke et al., 1982). 

the and of the will  give 
a is 

it will change the 
conditions quickly and will be especially 

useful if the is not available the 
et al., 1982). 

coat  induced a significant 
in body skin 
and pulse also et 1975). 

of in the mice caused a body 
of oxygen 

consumption by 35%. 

The physiological methods used alleviation of 
the  heat load  in the  heat animals such as 

with (as injections of the males 
with LW, ... etc, which 

and 
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