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The state of cl inical  death induced by e lec t r i c  shock is cha rac t e r i zed  by an increase  in the 
act ivi ty of acid phosphatase,  acid cathepsins,  and plasminogen act ivator  while the alkaline 
phosphatase activity r ema ins  constant in subcel lu lar  f rac t ions  of the gray ma t t e r  of the dogs' 
bra in .  In the r e c o v e r y  per iod af ter  cl inical  death the normal  b ra in  hydrolase  activity of the 
animals  is r e s t o r e d ,  and the plasminogen act ivator  activity fal ls  significantly. 

The state  of cl inical  death, produced in var ious  ways,  is always associa ted with the development of 
hypoxia and a dec rease  in the intensi ty of energy  metabol ism [2, 3]. Even a l imited supply of oxygen to the 
bra in  causes  uncoupling of oxidative phosphorylat ion and resp i ra t ion ,  and this dis turbance modifies all bi- 
ological p r o c e s s e s  taking place in the bra in  t issue [12]. 

The activity of some acid and alkaline hydro lases  of the gray ma t t e r  of the b ra in  was investigated in 
control  dogs and also in animals  in a state of cl inical  death caused by e lec t r i c  shock, during the period of 
cl inical  death and af ter  resusc i ta t ion .  

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

The control  group (11 dogs) included animals  not subjected to e l ec t r i c  shock and o thers  f r o m  which 
the b ra in  was removed  1 min af ter  e lec t r i c  shock. Bra in  t i ssue  was also taken f rom the animals in clin- 
ical  death 10 rain (nine dogs), 1 h (six dogs), and 24 h (five dogs) a f te r  infliction of the shock. Bra in  t issue 
was also investigated f rom the animals 1 h (five dogs) and 24 h (eight dogs) a f te r  resusc i ta t ion .  Resusc i -  
tat ion began af te r  cl inical  death had las ted 10 rain, using the method adopted in the labora tory  [4]. 

After  premedica t ion  with t r imeper id ine ,  the skulls of all the dogs were  t rephined under thiopental an- 
es thes ia  (10-25 mg/kg body weight), and the bra in  t i ssue removed.  The t ime occupied in process ing  the 
gray ma t t e r  of the bra in  in the cold was s t r ic t ly  checked [9]. The t i ssue was homogenized in a solution of 
suc rose  with EDTA and f rac t ionated  in a TsLR-1 r e f r i g e r a t o r  centr i fuge [1]. The resul t ing f rac t ions  of 
mitoehondria ,  light mitochondria ,  and supernatant  were  t r ea t ed  with the detergent  Tween-80. Pro te in  was 
de termined  by the method of Lowry et al. [10]. Activity of acid and alkaline phosphatase was de termined 
re la t ive  to sodium p-ni trophenylphosphate and expressed  in international  units (i .u.)/mg protein/ml.  P ro -  
teolyt ic  activity was de termined by Ansen 's  method [5] and expressed  in D i l p i e r -  Fruton units/rag pro-  
te in/ml .  The plasminogen act ivator  activity was expres se  d in square mi l l ime te r s  [8]. 

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

Activity of acid phosphatase (P < 0.05) and acid cathepsins (P < 0.05) was increased in the bra in  t i s -  
sue during clinical death, chiefly in the mitochondria l  f rac t ion  (Fig. 1). Predominant  among the pos tmor t em 
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Fig. 1. D i a g r a m  showing changes in re la t ive  act ivi ty of acid phos-  
phatase  (A, il~ i.u.), ca thepsin  (B, in DF units), alkaline phosphatase  
(C, in i.u.) and p lasminogen ac t iva tor  (D, in m m  2) act ivi ty  in subcel-  
lu la r  f rac t ions  of g ray  m a t t e r  of the b r a in  f rom var ious  groups  of dogs. 
M) Mitochondria;  LM) light mi tochondr ia ;  S) supernatant .  1) P < 01; 
2) P < 0.05; 3) P < 0.02. Groups of an imals :  I) no rmal ;  II, III, and 
IV) 10 rain, 1 h, and 24 h, r e spec t ive ly  a f t e r  e l ec t r i c  shock; V, VI) r e -  
cove ry  per iod 1 h and 24 h, r e spec t i ve ly  a f te r  c l inical  death las t ing 
10 rain. Absc i s sa ,  subce l lu lar  f rac t ions ;  ordinate ,  enzyme act ivi ty.  

changes  under  these  expe r imen ta l  conditions 60 min af ter  e l ec t r i c  shock was  a change in the profi le  of en- 
zyme act ivi ty,  i .e . ,  in the ra t io  be tween the ac t iv i t ies  of the enzymes  in the f rac t ions .  Acid phosphatase  
act ivi ty  continued to r i s e  in the f rac t ion  of light mi tochondr ia  (P < 0.1), while at the same  t ime  there  was  
an absolute ly  significant  i nc r ea s e  in the alkaline phosphatase  act ivi ty (P < 0.02). Activi ty of the ca theps ins  
and p lasminogen  ac t iva tor  i nc reased  inthe  post  mi tochondr ia l  supernatant  (P < 0.05), on the bas i s  of which 
a d is turbance  of the pe rmeab i l i t y  of the subcel Iu lar  s t r uc tu r e s ,  which are  cons iderab ly  inc reased  af ter  au- 
to lys i s  for  24 h (P < 0.02), was  postulated.  

The inc rease  in act ivi ty  of the l y sosoma l  enzymes  in the supernatant  f rac t ion  as a r e su l t  of d i s tu r -  
bance  of m e m b r a n e  pe rmeab i l i t y  in subcel lu lar  s t r u c t u r e s  has  been  repor ted  previous ly  by s eve ra l  w o r k e r s ,  
both in l ive r  t i s sue  during acute pro te in  depr ivat ion [7] and a lso  d u r i n g p o s t m o r t e m c h a n g e s  in musc l e s  [13]. 

It can be concluded f r o m  the r e su l t s  of these  e x p e r i m e n t s  that  act ivi ty  of the acid ca theps ins  D and B, 
is of g rea t  impor tance  in the t rans i t ion  f r o m  cl inical  into biological  death [2, 11]. This is conf i rmed indi- 
r e c t l y  by the r e su l t s  of de te rmina t ion  of enzyme act ivi ty  in the groups  of r e susc i t a t ed  an imals :  for  in- 
s tance,  a f ter  1 h of the r e c o v e r y  per iod,  c h a r a c t e r i z e d  by the s e v e r e s t  d i s tu rbances  of me tabo l i sm  [2, 3], 
the enzyme prof i le  was  not r e s t o r e d ,  but acid phosphatase  act ivi ty  was  absolutely significantly (P < 0.02) 
lower  than the level  of its act ivi ty af ter  p o s t m o r t e m  changes for  1 h; The proteolyt ie  act ivi ty of the r e s u s -  
c i ta ted an imals ,  however ,  was  lower  and was  local ized in the mi tochondr ia  and light mi tochondr ia ,  but not 
in the superna tant  (P < 0.02). Af ter  24 h of the r e c o v e r y  per iod a fu r the r  dec r ea se  in the act ivi ty  of the 
ca theps ins  (P < 0.05) and p lasminogen  ac t iva to r  (P < 0.02) and r e s t o r a t i o n  of the enzyme prof i le  were  ob- 
s e rved .  There  was also a significant secondary  i nc rea se  in acid phosphatase  act ivi ty  in the mi tochondr ia l  
f rac t ion .  

The expe r imen ta l  r e s u l t s  show that  act ivat ion of ce r t a in  hydro la ses  of the b ra in  takes  place in cl in-  
ical  death; activity of the acid ca thepsins  continues to i nc r ea se  during the p o s t m o r t e m  changes,  whe rea s  
the pro teoly t ic  act ivi ty  in the subcel lu lar  f r ac t ions  of the an ima l s '  b r a in  r e t u r n s  to no rma l  in the f i r s t  day 
of the r e c o v e r y  per iod.  
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