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Wale albino rats were exposed to hot ambient temperature (40°, 4 2 O  asd 44OC) for different durations of time 
upto amaximum of 3 haurs. It  was obmrved that therewas a rapid loas in body weight accompauied by coneiderable 
increase in body temperature of the animrbls during the first hour of exposure. Thereafter the rate of body weight 
loss and inorelse in bsdv temperature ware slow till the end of observation period. Intolerance to heat appears 
to be more correlated with oritical body temperature rather than the extent of dehydration. 

Heat dissipation in homeathermic animals is achieved essentially by respiratory cooling through pant- 
ing, salivation and peripheral vascular dilatation wikh variable contribution from insensible and sensible 
(apoorine) cutaneous evaporation. Dehydration reduces heat tolerance of men1. 

Dehydpation reduces sweat secretion even if thermoregulation fails and body temperature rises and sweat 
rates of dehydrated men could be increased within an hour by fluid ingestion or decreased by fluid &sten- 
tiona. It was also observed that sweat rates during dehydration and heat stress were reduced before body 
weight loss exceeded 1-2% of initial body weighk in resting man3. Sweat rates were reduced during the first 
hour of heat exposure before loss of 1% of their body weight4. Cattle dribbled large volumes of saliva to  
provide further evaporative heat loss when exposed to extreme hot conditionss. Various workers6'7 have 
determined the total evaporative wahr loss by the change in body weight. In  the present study, unadapted 
male albino rats were exposed to 40°, 42" and 44"C, a amstant relative humidity (RH) 48-50% and an air 
speed of 0.3  mlsec. to study the extent of water loss and its correlation to body temperature, 

M A T E R  I G L S ,  A N D  M E . T . H O D S  

Adult male Sprague Dawley rats of body weight between 110 to 120 gms were used, Rats were given 
a standard diet8 and allowed free access to water except on the day of experiment when food.and water 
were withheld since morning. Ratswere exposed to higher ambient temperatures by keeping them in a hot 
chamber a t  increasing temperatures. (40°, 42" and 44°C) with a constant relative humidity (RH) of 4&50% 
and an airflow of 0 .3  mlsec. for different durations of time. Control rats were maintained at room tempera- 

' ture, 27"-28°C. Por each experiment, fresh group of rats were subjected to high ambient temperature for 
1.0 , 1.5 , 2.0 , 2 5 and 3 0 hr respectively, to avoid chances of adapt skion. Rats were weighed before 
and immediately after exposure to high ambient temperatures and their loss in body weight was taken 
as due to their lo& of body water. Skin temperature was measured with standard thermocouple insku- 
menti and rectal temperature by a standardi~ed clinical thefmometer. 

R E S U L T S  A N D  D I S C U S S I O N  

Tables 1,2 and 3 respectively pesent the data oa body weight loss, body temperature and survival rated 
in rats exposed to higher ambient temperatures (40°, 42" and 44OC) for different duratiohs of t h e  upto a 
maximum period of 3 hours. 
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BASU &  SAD^ : Water Loss Under Hot Ambient Temperatures 

TABLX 3 

Ambient temperature Expoaure Body might Reotal Survival . 
time loss temperature 

("C) (hrf - (%) ("C) (%) 

44" 2.6  9.6 40-6"f 0.8 66 
I 

3 - 41. 1°&0.6 40 

The results are mean vahe f 8.D. of 15 different rats. P < 0.001. 

The animalcl had developed considerable dehydration in all heat exposure groups as indicated by 
weight loss at the end of firsti hour of exposure. However, the extent of dehydration was comparatively 
more with the increase in ambient temperature during the first hour of exposure. After 1.5 hr of exposure, 
the rates of dehydration considerably decreased in all groups. The p u p  exposed to 44°C had higher rate 

- of dehydration in the second hour as compared to the other two experimental groups where the rates of 
dehydrat,ion were practically the same. Rectal temperature increased considerably in all groups a t  the 
end of the first hour of exposure, the rise being more with the increase of exposure temperature. .After 1.5 
hr of exposure, the rates of increase in body temperature fell sharply in all groups. Skin temperabe showed 
a somewhat similar trend. This is rather unexpected. If the extent of dehydration were associated with 
temperature intolerance then the decrease in the rate of dehydration in all cases of heat exposures after 
first hour should have been accompanied by high rates of increase in rectal temperature. In  the present 
case, rectal temperature rise was more in the first hour when rates of dehydration were high and the rate 
of increase in rectal temperature fell down sharply in all cases of heat exposures after 1.5 hr onwards when 
the rates of dehydration also fell down. These findings show that in these animals the extent af dehydration 
is not directly connected to heat Intolerance. 

There was no mortality in rats exposed to 40°C. Ra's exposed to 42°C had no casualty upto 2.5 hr of 
exposure, after 3 hr of exposure, survival rate was 86%. Rats exposed to 44"C, had 80% mortality withb 
2 hr of expome. This increased very much beyond 2 hr. It may be noted that extents' of dehydration were 
practically the same in 42°C exposure group a t  the end of 2.5 hr and in 44°C exposure group at the end 
of 2 hr while survival rates were very much different. This again shows that extent of dehydration is not 
directly related to heat intolerance in these animals. Mortality was first noted in 42°C exposure group a t  
the end of 2 hr when rectal and skin temperature were practically the same in the two groups. Thus 
approximately 40°C rectal temperature accompanied by 37.1°C skin temperature seems to be critical for 
heat intolerance in these animals. It is concluded that in albino rats attainment of critical body tempera- 
ture is by far the more important factor for heat intoleranee, where as extent of dehydration is not directly 
related to it. 
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