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The state of phagocytic  act ivi ty of the pe r iphe ra l  blood neutrophils  was  studied in dogs in the 
r ecove ry  per iod af ter  clinical death due to e lec t r i c  shock. An inc rease  was found in the di-  
ges t ive  abil i ty of the neutrophils  2 h af ter  resusc i ta t ion ,  and this p e r s i s t e d  for  5-9 days. The 
ingestive ability of the neutrophils  showed a tendency to inc rease  during the f i r s t  30 min a f t e r  
resusci ta t ion.  Later  the changes in this p a r a m e t e r  were  not consistent .  

Despite the comprehens ive  c h a r a c t e r  of invest igat ions conducted in the field of resusci ta t ion,  the 
state and impor tance  of immunological  reac t ions  in r ecove ry  of the o rgan i sm af ter  cl inical  death has stil l  
been inadequately studied. 

Kolpakov and Shushpannikova [3] found a dec r ea se  in the phagocytic index in the ea r ly  per iod of r e -  
covery  af ter  cl inical  death due to blood loss.  One hour af ter  r e s to ra t ion  of r e sp i ra t ion  the ingest ive power  
of the neutrophils  not only was  res to red ,  but was  actually r a t he r  higher than initially. In the ear ly  stage of 
agony caused by exsanguination, Sarkisyan et al. [6] found a t e m p o r a r y  inc rease  in the phagocytic  activity 
of the blood neutrophils;  during resusc i ta t ion  the ingest ive power  of the neutrophi ls  was  r e s to r ed  to normal  
within 10-30 min. 

�9 The object of the p resen t  investigation was to study the ingest ive and also the digest ive power  of the 
pe r iphe ra l  blood neutr0Phils during r ecove ry  af ter  cl inical  death. 

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

Exper iments  we re  ca r r i ed  out on dogs of different ages  and sexes .  One hour before  the exper iment  
the an imals  rece ived  an injection of pantopon (40 mg/kg  body weight). Ci rcu la tory  a r r e s t  was  induced by 
e lec t r ic  shock f rom the town supply (127 V, 3-4 sec). 

Resusci ta t ion began 10 ( se r i e s  I) and 12 ( se r i es  II) min af ter  lethal e lec t r i c  shock. It was  done by a 
combined method developed by Negovskii  and co l labora tors  [including ar t i f ic ia l  resp i ra t ion ,  indirect  cardiac  
m a s s a g e ,  and i n t r a - a r t e r i a l  infusion of physiological  sal ine (mean dose 50 ml) with adrenal in  (0.5-1 ml)]. 

The method of B e rm an  and Slavskaya [2] was used to de te rmine  the phagocytic act ivi ty of the neut ro-  
phils.  The ingest ive power  of the neutrophils  was  a s s e s s e d  f rom the phagocytic  number ,  and their  digestive 
power  by the index of complet ion of phagocytosis .  

The exper imen t s  of s e r i e s  III (6 dogs), in which the same exper imenta l  conditions were  reproduced,  in- 
cluding injection of pantopon, fixation of the animal  to a f r ame ,  and dissect ion and l igation of the f emora l  
vesse l s ,  acted as the control .  In this s e r i e s  4 blood samples  were  taken during immobi l iza t ion of the ani-  
ma l s  for  2 h and la ter .  
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TABLE 1. Dynamics of Index of Completion of Phagoeytosis  in 
Recovery Per iod after  Cardiac Ar re s t  Lasting 10 Min (M ~: m) 

Recovery per-~bd" 
Initial 

value 

47,5 
P 

8-t5 rain 
(respkation 
of cerneal 
reflexes) 

- -2 ,0+2 ,0  

2h 

+8,7-----2,4 
<0,01 

l-st [ 3-rd [ 6-7-th I 8-th 

+16,7~3,3 
<0,001 

day 

+20,0---+5,7 ] +13,3~5,2 
< 0,02 < 0,05 

~-~-3,2~-4,4 

TABLE 2. Dynamics of Index of Completion of Phagocytosis  
in Recovery  Per iod after Cardiac A r r e s t  for 12 min (M =~ m) 

Recovery peri~ 

Initial 3-5 min [ 1-st I s-th [ 9 -th 
value ~restoration) [ 30 rain day 

44,5 ~0,7• [ --3,6-"3,4 +16,9-'-4,9 q-26,0-+-6,9 +22,0~2,6 
i 

P -- [ -- < 0,02 < 0,02 < 0,01 

TABLE 3. Dynamics of Index of Completion of Phagocytosis  in 
Intact Animals (control) (M • m) 

Initial 
value 

34,4 
P 

Time of observation 
2-nd l-st 9-th 

3o rain 

- -0 ,5 •  

l - S t  1 

--1,0 ~- 1,5 + 0 , 2  -+- 1,2 - -1 ,1~4 ,3  

( 5.th [ 

day 

+ 16,8*- 10,2 
<0,2 

+27,3~2,3 
<0,001 

Control tests  also were  ca r r i ed  out to exclude any possible effect of e lect r ic  shock on the phagocytic 
activity of the neutrophils (ser ies  IV). In this case the animals (8 dogs) were subjected to e lectr ic  shock 
followed by rapid defibrillation of the heart,  so that the period of fibrillation did not exceed 10 sec. 

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

In ser ies  I 8 of the 14 dogs and in se r ies  II 4 of the 8 dogs survived. The remaining dogs died at dif- 
ferent per iods  af ter  resusci ta t ion during the f i rs t  6 days. 

The resul ts  of se r i e s  I (Table 1) and II (Table 2), as r ega rds  changes in the index of completion of 
phagocytosis,  were  s imilar .  During the f i rs t  30 rain after  resusci ta t ion this index in most animals was the 
same as initially, but in four dogs it was considerably reduced. After  2 h there was a small  but statist ically 
significant increase  in the index of completion of phagocytosis.  During the next 3-5 days it increased still 
more.  On the 8th day in the experiments  of ser ies  I the index of completion of phagocytosis  returned to its 
initial value, but in ser ies  II it fell, although it still remained significantly higher than initially. 

The dynamics of the phagocytic number  showed no significant changes in the experimental  series .  In 
most dogs (in all animals with an initial phagocytic number of not more  than 75% in ser ies  I), however, there 
was a marked increase  in this index during the f i rs t  2 h of the r ecovery  period. 

In the control se r ies  of experiments  during the f i rs t  2 h of observation no significant changes were  
found in the phagocytic activity of the neutrophils. By the end of the f i rs t  day a significant decrease  in the 
phagocytic number was found in se r ies  III (Table 3) and in the index of completion of phagocytosis  in se r ies  
IV. Starting with the 5th day, an increase  in phagocytic activity of the neutrophils was detected. 

These investigations thus revealed a regular  increase  in the digestive power of the neutrophils 2 h 
after  resuscitat ion,  and Subsequently for 5-9 days. The ingestive power of the neutrophils,  by contrast  
with their  bacter icidal  power, showed a tendency to increase  only immediately after  resusci ta t ion for a 
period of 2 h. 
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It is very  difficult at present  to express  any definite opinion regarding the mechanisms of this pheno- 
menon. The responsible agents in this case could be ei ther  fac tors  connected with a disturbance of the 
n e u r o - h u m o r a l  regulat ion of phagocytosis  [4, 5] or  the bac te r iemia  and toxemia accompanying the state of 
clinical death could be responsible [7]. 

Whatever the case, the fact that the digestive power of the leukocytes is increased can be interpreted 
as evidence of mobilization of the protective responses  of the organism in the postresusci ta t ion period. 
This conclusion is in full agreement  with ea r l i e r  observations when the wr i te r  showed that during this 
same period there is increased activity of other anti-infectious protect ive mechanisms,  such as the bac -  
ter icidal  and complementary activity of the serum [1]. 
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