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The cha rac t e r  of the effect  of acute hypoxia on the content of soluble proteins in the ce reb ra l  
hemispheres  and l iver  of ra ts  in the presence or absence of marked  hypothermia was 
studied. The soluble protein content in the brain fell only ve ry  slightly and their  content in 
the l iver  remained  unchanged in rats  with marked hypothermia,  but it fell sharply in both 
the brain and l iver  of ra ts  in the absence of hypothermia.  
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The fract ion of soluble proteins extractable  f rom the t issues with 0.14 M NaC1 solution is a very  
heterogeneous mixture containing both simple proteins and their  complexes .  Soluble proteins have a r e l a -  
t ively high renewal ra te .  Previous  investigations [3] showed that during acute hypoxia there is a marked 
inhibition of incorporat ion of carbon- labeled  acetate and glycine into soluble brain  and l iver  proteins of 
ra ts  and that the degree of this inhibition depends to a definite degree on the depth of hypothermia accom-  
panying the hypoxia. The presen t  wr i t e r s  have shown [1,2] that acute hypoxia, whether or  not it is accom-  
panied by lowering of the body tempera ture ,  has no significant effect  on the content of total phospholipids 
or  their  individual f ract ions (with the exception of polyphosphoinositides) in the brain and live r tissue s of 
animals,  despite we l l -marked  changes in the intensity of their  metabol ism.  

TABLE 1. Content of Soluble Prote ins  (in m g / g  wet weight of t i s -  
sue) in Cerebra l  Hemispheres  and Liver  of Normal and Hypoxic 
Rats (M ~: m) 

Group of animals Statistical parameter Brain LEver 

Control n 1 154 137 
ME m 27,3+0,5 87,7~ 1,9 

1) Hypoxia; body temperature n 36 37 
lowered on the average by M ~ m  14,8-----0,7 68,24-4,4 
1.35"C % of control 54,1 77,7 

P I <O,OOl <0,0Ol 

2) Hypoxia; body temperature 
lowered on the average by 
4.75"C 

n 
M-4-m 
% of control 
P 

52 
23,1-+'0,8 

84,6 
<O ,001 

52 
90,4-----2,2 

.103,0 

* n - number  of animals .  
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The object  of this investigation was to study the c h a r a c t e r  of the effect  of acute hypoxia on the con-  
tent of soluble prote ins  in the c e r e b r a l  hemisphe re s  and l iver  of r a t s  exposed to hypoxia, accompanied  or  
not by marked  hypo the rmia .  

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

Male Wis ta r  ra t s  were  kept  in a p r e s s u r e  chamber  in which the p r e s s u r e  was lowered in the course  
of 20 min to 240 m m  Hg, and they r ema ined  under  these conditions for  2 h. Before and a f te r  the e x p e r i -  
ments  the an imals '  r e c t a l  t e m p e r a t u r e  was m e a s u r e d .  The exper imen ta l  an imals  were  divided into two 
groups:  1) an imals  whose body t e m p e r a t u r e  fell only sl ightly (by less  than 3~ compared  with initially) 
during their  s tay  of 2 h in the p r e s s u r e  chamber ,  and 2) animals  with marked  hypothermia  - whose body 
t e m p e r a t u r e  fell  by 3~ or m o r e .  Soluble bra in  prote ins  were  ex t rac ted  f rom the t i s sues  of the c e r e b r a l  
h e m i s p h e r e s  and l ive r  of the contro l  and expe r imen ta l  r a t s  In the cold for  a per iod of 4 h with 0.14 M 
NaC1 solution and subsequent ly  prec ip i ta ted  with TCA. The orotein res idue was f reed  f rom lipids and d is -  
solved in 0.5 N NaOtL The content of soluble prote ins  was de te rmined  by the method of Ryth and Gill [4 ] and 
expres sed  in m g / g  wet weight of t i s sue .  

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

It will  be c l ea r  f rom Table 1 that  hypoxia led to a definite dec rease  in the content of soluble prote ins  
in the animals  without m a r k e d  hypothermia  (group 1), and that the dec rease  was much g r e a t e r  in the bra in  
than in the l ive r .  In the r a t s  with m a rked  hypothermia  (group 2) the content of soluble proteins  in the 
c e r e b r a l  hemisphe re s  showed a s m a l l e r  dec rea se  (by 15% ; P < 0.001), and in the l ive r  it was  indis-  
t inguishable f rom the control .  The difference between the soluble prote in  content in groups 1 and 2 was 
s ta t i s t i ca l ly  significant for  both t i s sues  studied. 

The dec rea se  in the soluble protein content in the b ra in  and l iver  of the r a t s  exposed to acute 
hypoxia, but whose body t e m p e r a t u r e  r em a ined  at c lose to the initial level  (group 1), can evidently be ex-  
plained by  the predomInance  of protein breakdown over  protein synthesis ,  which is definitely inhibited 
under these hypoxic conditions [3]. The v e r y  smal l  dec rease  in the content of soluble prote ins  in the 
bra in  and the absence of changes in the l iver  of the animals  of group 2 may  indicate that  hypothermia  in an 
animal  exposed to hypoxia inhibits the breakdown of soluble prote ins  by a g r e a t e r  degree  than the i r  
syn thes i s .  
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