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I n v e s t i g a t i o n  of the effect  of e x t r e m a l  s ta tes  on the content of p ro te in  amido groups in var ious  
o rgans  showed that lowering the body t e m p e r a t u r e  to 17-19~ leads to a dec rea se  in the 
level  of labile and s table  amido groups in all the organs  tes ted .  P o s t m o r t e m  cooling of the 
rabbi t  leads to a more  m a r k e d  dec rea se  in the prote in  amido groups than hypothermia .  This  
dec r ea se  is r e v e r s i b l e  with difficulty and is p rac t i ca l ly  unchanged during warming  and r e -  
susc i ta t ion .  On death of the animal  without a subsequent  fail of body t e m p e r a t u r e  the con-  
tent  of labile and s table  pro te in  groups is p rac t i ca l ly  unchanged. 

The content of amido groups in homoio the rmic  an imals  falls  during a s ta te  of hypothermia  [4, 12]. 
Exposure  to oxygen in a p r e s s u r e  of 4-6 a tm causes  a dec rea se  in the content of labile  groups in the per iod  
of r e s t l e s s n e s s  and convulsions [7]. During musc le  fatigue the bra in  prote ins  become deaminated,  and dur -  
ing r e s t  they a r e  r eamina ted  [3]. Most  invest igat ions have been devoted to the study of the dynamics  of 
b ra in  pro te in  amido groups [1, 2, 15]. Only i so la ted  studies have been made of the pro te ins  of hea r t  musc le ,  
l iver ,  and kidneys [5, 11]. 

The content of pro te in  amido groups was de te rmined  in in tact  an ima l s  in a s ta te  of anabios is  c rea ted  
by hypothermia ,  a f t e r  cl inical  death under  n o r m o t h e r m i c  conditions, and also a f t e r  p o s t m o r t e m  cooling and 
subsequent  resusc i t a t ion ,  for  it was impor tan t  to d i scover  to what extent the changes in the content of these 
ac t ive  groups of pro te in  a r e  r e v e r s i b l e .  

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

Male rabbi t s  weighing 2800-3200 g were  used.  The an imals  were  divided into four  groups:  1) intact  
an imals ,  2) an ima l s  in a s tate  of hypothermia ,  3 and 4) rabbi ts  r e s u s c i t a t e d  or  not a f t e r  clinical death with 
p o s t m o r t e m  cooling. Hypothermia  was produced in an ice bath for  30-40 rain to a t e m p e r a t u r e  of 17-19~ 
The an imals  were  killed by exsanguinat ion and c o m p r e s s i o n  of the t r achea .  They were  cooled to 17-19~ 
f rom 10 to 15 min a f t e r  the onset  of cl inical  death by per fus ion  with cooled blood f rom an a r t i f i c ia l  c i r cu l a -  
tion appara tus  (ACA) or  by i m m e r s i o n  in i ce -co ld  wate r .  All the an imals  were  w a r m e d  with the ACA 60- 
90 rain a f t e r  the onset  of cl inical  death to 38~ [8] and per fus ion  a t  this t e m p e r a t u r e  was continued fo r  a 
fu r the r  60 rain. The r e s n s c i t a ~ d  and nonresusc i t a t ed  an imals  were  then disconnected f rom the ACA. The 
content of amido groups was de te rmined  by Sel igson 's  method [14] in the modif ica t ion of Silakova et  a l .  [10], 
concluding with N e s s l e r ' s  method [6, 13]. 

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

The resu l t s  given in Table 1 show that the highest  content of amido groups ,  both labile and s table ,  in 
the intact  an imals  was found in the hear t .  The lowest  content of amido groups was in the spinal cord.  The 
ra t io  between labi le  and s table  amido groups va r i ed  f rom 0.6 to 1.1. In hypothermia  the max ima l  dec rease  
in the content of labi le  amido groups was obse rved  in the hear t .  In the l i v e r  and c e r e b r a l  hemisphe re s  the 
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TABLE 1. Content of Prote in  Amido Groups (in g / m g d r y w e i g h t )  in 
Intact Animals and Its Dynamics in Extremal  States (M �9 m) 

Amido 
groups 

Labile 

Firmly 
bound 

Organ 

Heart , 
;p 
:Liver 
P 
Spleen 
P 
Cerebral 
hemispheres 
P 
Spinal cord 
P 
Heart 
P 
Liver 
P 
!Spleen 

PCerebral' 
fipernfspfieres 

Sppmal cord 

control 
(1) 

3,33~+0,101 

2,25~0,121 

3,29~+0,145 

2,31• 

2,04+0,092 

3,80~0,187 

3,69--+0,201 

3,22~0,47 

3,64~0,26 

2,3t~0,074 

hypothermi~ 
(19--17 ~ 

(2) 

2,24--0.069 
<o,ooi 

1,92+0,158 
<o,01 

2,5520,093 
<o,ol 

2,00+0,185 

d0,1 
1,52~0,151 

<0,05 
3,45• 

>O2 
2,80--0,194 

<0,02 
2,9220,47 

>o,2 
2,882+0,185 

<0,5 
1,612'-0,185 

<0,02 

Group of animals 
after death 

cooled, not cooled, 
:resuscitated resuscitated 

0,88• 0,95+---0,068 
>0,5 

1,00• 1,00~0,092 
>0,2 

1,68--0,001 1,40+0,023 
>0,1 

1,43+-0,053 1,42~0,153 

>0,5 
0,842+-0,001 1,32--0,001 

<o,ool 
2,65~-o,o92 2,89+o,113 

>02 
2,47---o,ool 2,89---0,258 

>0,1 
2,5220,001 1,9420,012 

<0,001 
2,38m0,177 2,302'- 1,10 

>0,5 
1,5l--0,001 1,48"+'0,001 

>0,5 

Neither 
cooled nor 
resuscitated 

2,81-+-0,098 

2,9120,003 

3,39-'-0,207 

2,2t~0,093 

2,122-+0,001 

3,0220,043 

2,80"*'0,040 

3,40"*'0,16 

4,032*-0,069 

2,02-"-0,001 

Legend. Significance of differences calculated for  group 2 relat ive 
to group 1 and for group 3 relative to group 4. 

decrease  in the level of labile amido groups was very  small .  The content of stable and labile amido groups 
va r i ed  differently. The smal les t  decrease  in the content of f i rmly bound amido groups was observed in the 

heart .  

In the rabbits cooled before they were killed there was a sharp decrease  in the content of labile and 
f i rmly  bound protein amido groups.  The extent of the decrease  in the content of amido groups in the organs 
of the rabbits cooled af ter  death was considerably  g rea t e r  than the decrease  in this pa r ame te r  in animals 
cooled before death (Table 1). This decrease  was revers ib le  with difficulty and was vir tually unchanged 
after  warming and resusci ta t ion  of the rabbits despite the fact  that their  movements  and resp i ra t ion  were 
res tored ,  their corneal reflex reappeared,  and the biosynthesis  of proteins and nucleic acids was resumed 

in the resusc i ta ted  animals .  

In animals in a state of clinical death and not subjected to pos tmor tem cooling, but maintained at a 
constant tempera ture  of 37-38 ~ C, vir tually no decrease  in the content of protein amido groups was observed.  

The experiments  thus showed that changes in the content of protein amido groups in all the organs 
as a resu l t  of the various ex t remal  states investigated were  chiefly due to changes in the body tempera ture .  
The sharp decrease  in their  content observed during pos tmor tem cooling was not easi ly revers ib le  and it 
pers i s ted  af ter  resusci ta t ion of the animals .  Meanwhile, by contras t  with the dynamics of the content of 
sulfhydryl groups [9], the content of protein amido groups was unchanged after  clinical death and maintenance 
of the tempera ture  at  38 ~ C. The Ioss of protein amido groups and the changes in charge connected with it, 
as well as the in t ramolecular  recons t ruc t ion  of the polymers ,  constitute a general ized react ion of the protein 
molecules to lowering of the body tempera ture .  
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