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Exper imen t s  on r abb i t s  by the use of isotope indica tors  showed that in an ima l s  r e s u s c i t a t e d  
60 min a f t e r  death pro te in  synthes is  can be r e s t o r e d  in o rgans  and t i s sues  if they a r e  cooled 
a r t i f ic ia l ly  10 min a f t e r  death. 

P r ev ious  invest igat ions have  shown that  pro te in  synthes is  in homoio the rmie  an imals  takes  place 
cons iderab ly  m o r e  slowly in a s tate  of hypothermia ,  and that the r a t e  of this  p r o c e s s  during hypo the rmia  
is  the same as in the o rgans  and t i s sues  of the cadaver .  Fur the r  invest igat ions of this phenomenon showed 
that  the inhibition of pro te in  synthes is  is r e v e r s i b l e  and that  this a s s i m i l a t o r y  p r o c e s s  can be r e s t o r e d  in 
nea r ly  all o rgans  and t i s s ue s  under  ce r t a in  conditions even a f te r  i ts  prolonged and total  cessa t ion  [1, 2]. 
The fac t s  d i scovered  showed that  d i f fe rences  between hypo the rmia  and death a r e  not mani fes ted  as di f fer-  
ences  in pro te in  b iosyn thes i s ,  for  a p rac t ica l ly  complete  cessa t ion  of a s s imi l a t ion  may  take place  in both 
these  s ta tes .  The only fea ture  dist inguishing the dead o rgan i sm  is that  a f te r  death the level  of a s s i m i l a t o r y  
p r o c e s s e s  app rox ima tes  to ze ro  while act ive breakdown,  or  d iss imi la t ion ,  is uninhibited, whe rea s  during 
hypo the rmia  not only a s s i m i l a t o ry ,  but also d i s s imi l a to ry  p r o c e s s e s  a r e  blocked. 

With these  observa t ions  in mind, an a t tempt  was  made to inhibit d i s s imi l a to ry  p r o c e s s e s  ar t i f ic ia l ly  
a f t e r  death of the an imal  and thus to c r ea t e  a s ta te  s im i l a r  to that  of hypo the rmia  as  r e g a r d s  blocking of 
metabol ic  p r o c e s s e s .  It  thus might  be possible  to inc rease  the per iod of t ime  a f t e r  death during which r e -  
s tora t ion  of pro te in  synthes is  and other  functions can take place in the o rgans  and t i s sue s  a f t e r  death. For  
th is  put 'pose,  to slow the p r o c e s s e s  of d iss imi la t ion,  rapid  cooling of the cadave r  of an animal  which had 
been dead for  10 rain was  used.  

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

Expe r imen t s  we re  c a r r i e d  out on male  rabb i t s  weighing 3.1-3.7 kg. An ar t i f ic ia l  c i rcula t ion  was  
mainta ined by means  of a specia l  a r t i f ic ia l  c i rcu la t ion  appara tus  (ACA) for  smal l  l abora to ry  an ima l s  [4]. 
The intensi ty of pro te in  synthes is  was judged f r o m  incorpora t ion  of the rad ioac t ive  amino acids  l y s ine -1 -  
C 14 into prote in .  The expe r imen t  cons is ted  of 7 pr incipal  s tages .  

Stage I. The an imal  was  anes thet ized with hexobarbi ta l ,  the t r a c h e a  was  intubated, and the caro t id  
and f emora l  a r t e r i e s  and jugular  vein were  ca the te r ized .  After  l aparo tomy,  a ca the te r  was  introduced via  
the rena l  vein into the in fe r ior  vena  cava  and the abdomen was closed.  Before  sac r i f i ce ,  the animal  was 
injected with hepar in  and l isthenon. 

Stage II. The an imals  we re  sac r i f i ced  under  anes thes ia  by exsanguinat ion (60-70 ml  blood during 
1-2 rain). The p r e s s u r e  in the f em ora l  a r t e r y  fell  during this p rocedure  to ze ro  (t ime to the final ca rd iac  
contract ion 6-9 rain). 
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T A B L E  1. R e s t o r a t i o n  o f  P r o t e i n  S y n t h e s i s  in  O r g a n s  and  T i s s u e s  

o f  R a b b i t s  E x p o s e d  to A r t i f i c i a l  C o o l i n g  a f t e r  D e a t h  

Organs and tissues 

Killed and resuscitated animals 
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Regions of brain: 
corpora quadrigemina 
c o r t e x  
spinal cord 
cerebellum 
medulla 
white matter 

M_yocardium of left ventricle 
Liver 
Kidney 
Intestine 
Spleen 
Pancreas 
Lung 
Adrenals 

Thyroid 
Skeletal muscles 

184 
266 
178 
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900 
688 

1 021 
2 536 

424 

830 
1 676 
2 936 

i 624 

I8 
I4 
26 
10 

17 3 7 
[l 8 8 
60 10 0 
34 i4 6 

65 2O 0 

77 40 ,7 
90 30 '2 

120 ;6 
100 27 :5 

II 4 

92 :6 
110 28 ~5 
91 10 :2 

74 22 ~5 
300 25 I0 

24 3,0 
182 1,0 

,~ 1,2 

67 0,9 
3 2,4 

z 4,0 
1,5 

78 7,8 
3,0 

89 2,5 

39 3 1 
I20 30',C 

1,5 
4,0 
0,8 

0,7 

6,0 
1,5 
1,9 
2,5 
0,7 

9 ,0  
8,0 
0,9 

2,5 
19,0 

N o t e .  R a d i o a c t i v e  a m i n o  a c i d  ( l y s i n e -  1 -  C 14) w i t h  s p e c i f i c  a c t i v i t y  

54 # C i / g  w a s  i n j e c t e d  in to  t h e  a n i m a l s  in  a d o s e  of  30 ,000 p u l s e s / m i n / g  

b o d y  w e i g h t ,  i n c o r p o r a t i o n  of  l y s i n e - l - C  14 in to  p r o t e i n  o f  o r g a n s  of  

i n t a c t  r a b b i t s  t a k e n  a s  100.  N o s .  1-5) s u r v i v i n g  r a b b i t s ,  N o s .  6-7) r a b -  
b i t s  n o t  s u r v i v i n g .  

Stage III. A waiting period of i0 rain after the rabbit's death. 

Stage IV. The animals were cooled for 25-30 rain. During this time the rectal temperature fell to 
26-22~ and the oral temperature to 23-19~ This cooling took place much more rapidly than spontaneous 
cooling of the cadaver at room temperature. 

Stage V. After cooling for 30 rain, the ACA was connected for 10-12 rain, and resuscitation began a 
total of 60 rain after the animal's death. The animals were heated to 35-37~ for 2.5-3.5 h. Periodically, 
glucose and adrenalin were added to the blood. After perfusion for 30-40 min with blood, the heart began 
to beat regularly, the arterial pressure fluctuated between 80 and ii0 ram, and spontaneous breathing was 
resumed 1.5 h after the beginning of reheating. In most resuscitated rabbits, the corneal reflex reappeared 
toward the end of the reheating, and individual movements of the head and limbs were made. 

Stage VI. When the body temperature was 34-36~ the amino acid lysine-l-C 14 was injected into the 
blood stream and perfusion continued for a further hour. In this period the animals were already breathing 
spontaneously, their arterial pressure was maintained at 60-80 mm Hg, and they responded by movement 
to stimulation. 

Stage VII. After the end of perfusion of the animals with blood containing lysine-l-C 14, the rabbits 
were again killed by exsanguination, and samples were taken from all organs and tissues for isolation of 
protein and determination of free radioactivity [3]. 

Three groups of rabbits acted as the controls: group 1 - intact animals, group 2 - animals resus- 
citated i0 rain after death and not cooled after death, and group 3- animals not cooled after death and sub- 
jected, like the experimental rabbits, to resuscitation 60 rain after death, but not surviving. All the con- 
trol animals were perfused by the ACA for 60 rain with blood to which lysine-l-C 14 had been added. 
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E X P E R I M E N T A L  R E S U L T S  

As the r e s u l t s  given in Table 1 show, pro te in  synthes is  in an imals  r e susc i t a t ed  10 rain a f t e r  death 
and subjected to a r t i f i c ia l  cooling was  r e s t o r e d  to a l a rge  m e a s u r e  a f t e r  death for  60 rain in al l  o rgans  
and t i s sue s .  The s m a l l e s t  degree  of r e c o v e r y  of the pro te in  synthesis  was  obse rved  in the ce r eb ra l  cor tex  
and spleen.  Di f fe rences  in the degree  of r e s to ra t ion  of prote in  synthes is  in different  organs  can be a t t r ib -  
uted to the fact  that in expe r imen t  No. 1 the rabbi t  had been rehea ted  to 36~ at the t ime  when the r ad ioac -  
t ive amino acid was  injected,  c o m p a r e d  with 34~ in exper imen t s  Nos. 2 and 3. 

In the control  an imals  r e susc i t a t ed  a f te r  death for  60 rain but not subjected to p r e l i m i n a r y  cooling, 
pro te in  synthesis  was  c lose  to ze ro  in near ly  all the organs ,  and metabol ic  act ivi ty  was  not r e s to r ed .  At 
the same  t ime ,  the degree  of r e s to ra t ion  of prote in  synthes is  in the exper imen ta l  an imals  cooled 10 rain 
a f t e r  death and then r e susc i t a t ed  60 rain a f t e r  death was  s im i l a r  (Table 1, Nos. 1-3) to the degree  of r e -  
s tora t ion  of prote in  synthes is  in an imals  r e susc i t a t ed  immedia te ly  a f t e r  death for  10 min (Table 1, 
Nos. 4 and 5). 

It is c l e a r  f r o m  these  r e s u l t s  that  inhibition of d i s s imi l a to ry  p r o c e s s e s  by cooling a f t e r  death of the 
o rgan i sm  prolongs  the per iod when r e s to ra t ion  of a s s i m i l a t o r y  p r o c e s s e s  can take place .  

i. 

2. 

3. 

4. 
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