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The oxygen consumption of t issues of various organs was determined in a Warburg apparatus 
at 37~ in acute experiments on albino ra ts .  A high ambient tempera ture  was found to reduce 
the r e sp i r a to ry  gas exchange. The contribution of the t issues of different organs to this de- 
c rease  in the general level of metabol ism varied depending on the number of exposures to a 
high temperature .  The more active involvement of the t issues of most  organs in the adaptive 
responses  of the animal to a high temperature  was observed during the third week. 
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Investigations into the mechanisms of adaptation of the body to cold are  described in the l i terature.  
Considerable changes in metabol ism at the level of the whole organism and also at the t issue and cellular 
levels have been demonstrated [6, 8, 9]. However, little attention has so far  been paid to the study of 
changes in metabolism at the t issue and cellular levels during adaptation of animals to a high ambient t em-  
pera ture  [3, 4, 5, 7]. 

The effect of prolonged exposure to heat on the t issue respi ra t ion  of various internal organs and the 
skin was investigated in ra ts .  

E X P E R I M E N T A L  M E T H O D  

Experiments were ca r r i ed  out on 60 albino rats  of both sexes weighing 120-170 g, kept on a mixed 
diet. F r o m  the f i rs t  to the 30th days inclusive for 4 h daily the animals were kept in an electr ical ly  heated 
thermosta t  with water jacket at an air  t empera ture  of 36-37~ and relative humidity of 56-59%; control ra ts  
were kept at a temperature  of 18-23~ The oxygen consumption was determined in homogenates (10%) of 
the kidneys, heart ,  l iver ,  brain,  lungs, and skin in a Warburg apparatus at 37~ [8]. The incubation medium 
suggested by Isaakyan et al. [5] was used. Before the animals were killed the total level of gas exchange 
and the body tempera ture  were determined. 

E X P E R I M E N T A L  R E S U L T S  

The control tests  showed that the different organs differed substantially in their  oxygen consumption. 
The highest oxygen consumption was found for the kidney, heart  muscle,  and l iver t issues (14.6, 11.2, and 
9.9 /21 O2/mg dry weight of t i s sue /h ,  respectively).  The level of the oxygen consumption of the lungs and 
skin was low (2 and 0.9 p l  O2/mg/h) and the brain occupied an intermediate position (7.2 p l  O2/mg/h). The 
t issues of organs such as the kidney, heart ,  and liver utilized 4.9-16.2 times more oxygen than the lungs 
and skin, in agreemeIlt  with data in the l i terature [1-4]. These differences in the t issue respi ra t ion  levels 
of the different organs are  evidently caused by differences in their  function and they indicate that they p a r -  
ticipate to different degrees in the maintenance of the metabolic level in the whole organism. 
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TABLE 1. Total  Gas Exchange (in re_l/g/h), T i s sue  Respirat ion  (in # l / r a g  dry weight /h)  
of Various Organs,  Resp ira tory  Quotient, and Recta l  Temperature  (in ~ of Rats during 
Repeated Exposure  to  a High Ambient  Temperature  (M • m,  n =4-8)  

Index Control Expt. 36--37 ~ 

studied 1 8 - - 2 3  o, 1st day 10th day 30th day 
(1) (2) Pi--2 (3) PI--4 (5) P1--~i 

Tissue res- 
piration: 
kidney 
heart 
liver 
brain 
lungs 
skin 

02 consump- 
tion 

'CO~ e x~cre- 
tion 

Respiratory 
Quotient 

Rectal tem- 
peratuxe 

1 6 , 4 •  
13,4--+0,4 
13,2fc 0,2 
8,5-+ 0,3 
9 ,7 -+0 ,1  
I , I - + 0 ,  l 

2, 16-+0,12 

1 ,63-+0,09 
0 ,75-+0 ,03  

35,9-+ 0,03 

18 ,5-+0 ,4  
14,0-+0,3  
11,7.+-0,3 
7,2-+0,2 
1,5-+0,1  
0 ,8 -+0 ,03  

1 , 9 4 _ 0 , 0 9  

1 ,79-+0,09 
0 ,92-+0 ,03  

39,0-+ 0, 10 

G 0 ,  
~<0, 
G 0 , 0 0 2  
G 0 , 0 2  
<0,001 
< 0 , 0 2  

> 0 , 0 5  

>o,o~ < 0 ,  

~ 0 , 0 0 1  

17,8-+0,6  
12 ,4-+0 .4  
10 ,2-+0 .9  
8 ,5 -+0 ,4  
1,9__+0,4 
0 ,7-+0 ,01  

1 ,83-+0,09 

1 ,7 l -+0 ,05  
0 ,93-+0 ,03  

38,9_+0,09 

20th day 
Pl--a (4) 

> 0 , 0 5  16,3-+ 0,4 
> 0 , 0 5  11,2--+0,3 
< 0 , 0 1  10,3-+0,5  
> 0 , 0 5  8 ,5 -+0 ,8  
> 0 , 0 5  2 ,1-+0 ,1  
< 0 . 0 1  0 ,4-+0 ,1  

> 0 , 0 5  1 ,65-+0,0  

> 0 , 0 5  1 , 5 1 •  
< 0 , 0 1  0 , 9 0 •  

< 0 , 0 0 1  38 ,6 -+0 ,0  

> 0 , 0 5  
G 0 , 0 1  
G0 ,001  
> 0 , 0 5  
GO,O01 
~ 0 , 0 0 1  

< 0 , 0 1  

> 0 , 0 5  
<0,01 

<C,001  

20. I ~.-+ 0,5 
14,6-+-0,3 
11,1-+0,2  
8,7--+0,4 
2,0--+0.1 
0,6_+0, I 

1 ,64-+0,05 

1 ,51-+0.09 
0 ,92-+0,02  

38,0___0,0 

G 0 , 0 0 2  
G 0 , 0 5  
< 0 , 0 0 1  
> 0 , 0 5  
G0 ,001  
G0 ,001  

~ 0 , 0 1  

> 0 . 0 5  
GO,O1 

G 0 , 0 0 1  

After repeated exposure  of the rats  to a high ambient t emperature  the total oxygen consumption fel l  
cons iderably ,  mainly  on the 20th day of exposure  (23.3%), arid it r emained  at this level  under these  condi-  
t ions until the 30th day (Table 1). Meanwhile the CO 2 excre t ion  was  not appreciably  al tered,  but the r e s -  
p iratory  quotient r o s e  by 22.7% on the f irst  day and remained  at the level  until the end of the exper iments .  
The rec ta l  t emperature  in part icular  was  high on the f i r s t  day of exposure  to a high temperature ,  but later 
it fel l  to reach  a m i n i m u m  by the 30th day. 

The metabol ic  act ivi ty  of the l iver ,  brain,  lung, and skin t i s sues  during the f irst  day of exposure  of 
the rats  to a high temperature  was  s ignif icant ly  reduced (by 11.4-44.5%), whereas  in the kidneys and heart  
it was increased  (by 12.8 and 8.9%). On the 10th day the t i s sue  resp irat ion  of the kidneys,  l iver ,  heart ,  and 
skin was  not appreciably  changed f rom that on the f irst  day, and only in the skin was it reduced (P< 0.01). 
Meamvhfle the resp ira t ion  of the brain and lungs,  on the other hand, increased  (by 18 and 26.6% , r e s p e c -  
t ively) .  On the 20th day of exposure  to heat the resp ira t ion  was  reduced only in the kidney, heart ,  and skin  
t i s s u e s  (8.5-42.9~ but on the 30th day the r e s p i r a t o r y  act ivi ty  of these  s a m e  t i s sues  increased ,  in s o m e  
cases  to a l eve l  higher than that observed  on the f irst  day. 
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