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The intensi ty of incorpora t ion  of a c e t a t e - l - C  14 and g l y c t n e - l - C  14 into soluble (in 0.14 M 
NaC1) r a t  b ra in  and l iver  pro te ins  under no rma l  conditions and a f t e r  a s tay  of 2 h in a p r e s -  
sure  chamber  at 240 m m  Hg was studied. Anoxia inhibited the incorpora t ion  of labeled 
ace ta te  and glycine into the t i s sue  p ro te ins  of both organs .  Depres s ion  of me tabo l i sm of 
soluble l iver  pro te ins ,  unlike that  of b ra in  pro te ins ,  c l ea r ly  depends on the degree  of lower -  
ing of the body t e m p e r a t u r e .  

KEY WORDS: anoxia;  hypothermia ;  b ra in  and l iver  pro te in  me tabo l i sm.  

P r e v i o u s  inves t igat ions  in the w r i t e r s '  l abo ra to ry  [3, 4] showed that during acute anoxia produced by 
reducing  the a i r  p r e s s u r e  the r a t e  of incorpora t ion  of o r thophospha te -P  ~2 is definitely reduced  into var ious  
phospholipid (PL) f rac t ions  of the r a t  bra in ;  the degree  of inhibition depends not so much on the degree  of 
lower ing of the pa r t i a l  oxygen p r e s s u r e  in the inspi red  a i r  as  on the depth of the hypothermia  accompanying  
the anoxtc state.  A s i m i l a r  re la t ionsh ip  between the degree  of depress ion  of b ra in  P L  me tabo l i sm and the 
body t e m p e r a t u r e  has  a lso  been  found in another  fo rm of hypoxia induced by cyanide poisoning and also dur-  
ing thiopental  anes thes ia .  In these  c a s e s  the r a t e  of incorpora t ion  of o r thophosphate -P  32 into r a t  b ra in  P L  
a lso  was reduced  even in the absence  of hypothermia ,  but if the body t e m p e r a t u r e  was lowered the dep re s -  
sion of P L  metabo l i sm b e c a m e  m o r e  m a r k e d  st i l l  [1, 5]. 

I t  has  a lso  been shown [2] that  in anoxic anoxla the intensi ty of me tabo l i sm of soluble r a t  b ra in  t i s sue  
p ro te ins  is also c l ea r ly  depressed ,  as  shown by a dec rea se  in the r a t e  of incorpora t ion  of ca rbon- labe led  
ace ta te  and glycine into them.  

The object  of this  invest igat ion was  to study the extent to which the obse rved  depress ion  of soluble 
b ra in  pro te in  me tabo l i sm during anoxia depends on the degree  of hypothermia ,  as  was observed  previous ly  
with r e s p e c t  to the b ra in  P L .  P a r a l l e l  with the study of b ra in  prote in  me tabo l i sm,  the r a t e  of incorpora t ion  
of ca rbon- l abe led  ace ta te  and glycine into soluble l ive r  p ro te ins  also was invest igated in all  the exper imen-  
tal  an imals .  The object  of this  pa r t  of the work was to d i scover  to what extent the pr inc ip les  es tab l i shed  
for  ne rve  t i s sue  a r e  specif ic  for  that  t i s sue  and to what extent they can be r e g a r d e d  as  nonspecif lc  and c o m -  
mon to other  t i s sues .  

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

A c e t a t e - l - C  14 or  g l y c i n e - l - C  14 was injected in t raper i tonea l ly  in a dose of 1 C i / g  into adult male  Wis-  
t a r  albino r a t s .  The an ima l s  were  decapi ta ted 2 h a f t e r  injection of the isotope.  P ro t e in s  were  ex t rac ted  
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TABLE 1. RSR of Soluble Rat Brain and Liver  P ro te ins  under Nor -  
mal  and Anoxic Conditions (M �9 m) 

Conditiom 

C ontrol 

Hypoxia 
Group 1 

Parameters 

:number of animals 
!RSR 
number of animals 
RSR (in ~ con~ol) 

Fall of temperature 

Hypoxia number of animals 
Group 2 ~SR (in qc of con~ol) 

Ace~te-l-Ci4 

brain liver 

20 20 
5,06+0,44 5,13+0,44 

20 19 
68,12~3,04 85,74--6,18 

<o,01 <olo5 

brain 
G!ycine- 1-C 14 

liver 

21 
6,19• 

16 
59,12~4,18 

~0,001 

21 
10,00~0,78 

I6 
67, I8~3,94 

~o,0ol 

Legend. 

Fail of temperature 

1,25 ~ 

22 20 
58,58-----3,07 58,55~5,08 

~0,001 ~0,001 

4,92 ~ 

t ,44 ~ 

17 17 
58,33• 48,98~--3,92 

~0,001 ~0,001 

4,58 ~ 

P calculated re la t ive  to control .  

f rom the ce rebra l  hemispheres  and l iver in the cold for  4 h with 0.14 M NaC1 solution and then precipitated 
by TCA in a final concentrat ion of 5%. The acid-soluble f ract ion (ASF) was extracted f rom separate  
weighed samples  of t issue with 5% TCA, The protein res idue  was washed and freed f rom lipid impuri t ies  
by a mixture  of ch loroform and methanol (2 : 1), and then dissolved in 0.5 N NaOH. Aliquot samples  were 
taken f rom the solution for determination of the protein content by the method of Ryth and Gill [7] and mea-  
surement  of radioact ivi ty  (with a windowless flow counter).  Radioactivity of the ASF of the t i ssues  was de- 
te rmined in separate  samples .  The ra te  of incorporat ion of labeled acetate and glycine into the proteins,  
taken as a measu re  of the intensity of their  metabol ism, was est imated f rom the re la t ive  specific rad ioac-  
tivity (RSR) of the proteins,  calculated as the ra t io  between the specific activity (SH) of the protein (in 
c o u n t s / m i n / m g  protein) and the SR of the ASF (in counts /min/quant i ty  of ASF extracted f rom 1 mg wet 
weight of t issue).  

Acute anoxia was crea ted  by keeping the ra t s  in a chamber  for 2 h under a p r e s su re  of 240 mm Hg. 
The rec ta l  t empera tu re  was measured  before and af ter .  The experimental  animals  were  divided into two 
groups:  1) animals whose body tempera ture  fell during a stay of 2 h in the p re s su re  chamber  only very  
slightly - by less than 3~ compared  with its initial level and 2) animals with marked hypothermia,  whose 
t empera tu re  fell by 3~ or more .  The wr i t e r s  showed previously [3, 4] that under anoxic conditions a fall 
of body t empera tu re  by less  than 3~ in ra t s  is not accompanied by any appreciable dec rease  in the ra te  of 
incorporat ion of or thophosphate-P 32 into brain  PLo Since mos t  of the animals ,  when they were  kept under 
these conditions in the p r e s s u r e  chamber  (2 h, 240 mm Hg), belonged to group 2, to increase  the number of 
animals in group 1 the development of marked  hypothermia in some se r ies  of experiments  was prevented 
art i f icial ly,  by heating the air  in the chamber .  Group 1 thus included ra t s  in which the fall of body t emper -  
a ture  under anoxic conditions was not significant, either with or  without heating the inspired air .  

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

In the control  animals SR of the ASF of brain  t issue was identical when both labeled compounds were 
used [8, 7]. This indicates equal permeabi l i ty  of the b lood-bra th  b a r r i e r  for aceta te  and glycine. A differ-  
ent picture was observed in the l iver;  the values of SR for the ASF of the l iver t i ssue  were  much higher 
than for the brain  t issue,  whether labeled acetate  or (in part icular)  glycine was used (29.7 and 194 .7 , re -  
spectively).  Consequently,  these compounds penetrate  m o r e  easily f rom the blood into l iver t i ssue than into 
brain  t issue.  The sharp difference in the values of SR for the ASF of the liver when acetate  and glyctne 
were  used may be explained by the m o r e  rapid util ization of acetate than of glycine in the synthesis  of the 
var ious  compounds, chiefly higher fatty acids,  in the l iver  cells  and also,  possibly, by the more  intensive 
dilution of the label as a r e su l t  of high activi ty of catabolic p rocesses  leading to the format ion of unlabeled 
acetate .  

As Table 1 shows, in the control  r a t s  RSR of the soluble brain  and l iver proteins with r e spec t  to 
a c e t a t e - l - C  14 was the same.  Glyc ine - l -C  14 was incorporated much more  intensively into l iver proteins than 
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into brain proteins. This difference was possibly the resul t  of the preferential  utilization of glycine by the 
liver cells for the synthesis of soluble proteins. 

Under anoxic conditions the decrease in the intensity of metabolism of the soluble proteins was 
greater  in the brain than in the liver in the rats  of group 1 (body temperature  fell by less than 3"C, on the 
average by 1o25-1.44"C). In every case the difference relat ive to the control was statistically significant. 

In the ra ts  of group 2 (mean fall of temperature 4.6-4.9"C) the depression of protein metabolism in 
the liver was more  clearly marked still and it differed statistically significantly from that observed in 
group 1. In the brain, increased depression occurred only when labeled acetate was used. 

It can be concluded from these resul ts  that a decrease in the partial oxygen pressure  in the inspired 
air  leads to definite depression of the intensity of metabolism of soluble brain and liver proteins, just as 
was observed for the PL metabolism of these organs. The degree of the hypothermia accompanying the 
anoxia corresponded to a definite extent to the degree of depression of protein metabolism, although the 
relationship was much less close than for the PL of the investigated tissues. Incidentally, correlat ion be- 
tween the degree of hypothermia and the depth of depression of protein metabolism is much stronger in the 
liver than in the brain. 
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