
L-~xtremal fac to r s  of  d i f ferent  na ture  thus caused changes of  a s i m i l a r  c h a r a c t e r  in the cycl ic  AMP s y s -  
t em.  The genera l  biological  s ignif icance  of cycl ic  AMP in the m e c h a n i s m  of neu rohumora l  r egu la to ry  influences 
and the in tegra t ion of ce l lu la r  m e t a b o l i s m  sugges ts  that un iversa l i ty  of this r e sponse  r e f l ec t s  one of the cen t ra l  
adaptive m e c h a n i s m s  of  the cel l  and of the o r g a n i s m  as a whole. 
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E N E P G Y  P O T E N T I A L  O F  T H E  C E P E B B A L  C O P T E X  

I N  T H E  P B E A G O N A L  A N D  B E S U S C I T A T I O N  P E R I O D S  

A F T E P  A C U T E  B L O O D  L O S S  

V~ L .  K o z h u r a  UDC 616-036.882-08-07:616.831-073.97 

In e x p e r i m e n t s  on dogs the A T P  concent ra t ion  fell (by 38%) and the ADP and AMP c o n c e n t r a -  
t ions r o s e  by 121 and 875%, r e s p e c t i v e l y ,  in the cor t i ca l  g r ay  m a t t e r  in the preagonal  per iod 
a f t e r  hypovolemic  hypotension for  4 h o Beflect ing these  changes ,  the energy potent ia l  fell 
f rom 0.931 to 0.736 (P < 0.05). In the ea r ly  and late pos t r e suse i t a t i oa  per iod  the con-  
cen t ra t ions  of these  me tabo l i t e s  and the level  of the energy  potential  we re  the s a m e  as  init ially.  
KEY WOPDS: energy  potential;  c e r e b r a l  cor tex;  hypovolemic hypotension; pos t r e susc i t a t ion  
per iod .  

It was shown p rev ious ly  that  profound degenera t ive  changes  develop in the c e r e b r a l  co r t ex  in the late  
pos t r e susc i t a t i on  per iod  a f t e r  m a s s i v e  blood loss  and prolonged hypotension,  as the r e su l t  of a d is turbance  of 
s t ruc tu ra l  m e t a b o l i s m  and p ro t eo lys i s  [3]~ 

Invest igat ion of the energy  m e t a b o l i s m  under these  conditions is pa r t i cu l a r ly  impor tan t ,  for i m p a i r m e n t  
of  the energy  supply is known to be a t r i g g e r  fac tor  in the d i s tu rbance  of bra in  nutr i t ion [1, 2, 8]. Meanwhile 
the study of the energy  s ta te  of  the CNS in p reagona l  s ta tes  developing a f t e r  prolonged hypotension caused by 
blood loss  a r e  not homogeneous  and they apply ma in ly  to acute hypoxia and not to the pos t r e susc i t a t i on  per iod 
[7, 13]~ 

The object  of  this invest igat ion was to study the energy  potential  of the aden ine -nuc l eo t i de  s y s t e m  of 
the c e r e b r a l  co r t ex  (the g ray  ma t t e r )  in the p reagona l  s ta te  a f t e r  hypovolemic hypotension for 4 h, and a lso  in 
the e a r l y  and la te  pos t r e suse i t a t i on  per iod.  

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

Exper iments  we re  c a r r i e d  out on 13 adult  dogs of both sexes .  After  t r imepe r id ine  p remedica t ion  (10 mg/ 
kg) and under  extens ive  local  anes thes ia  rap id  bleeding was c a r r i e d  out for a per iod of 3-5 rain f rom the f e m o r - .  
al a r t e r y ,  reducing the blood p r e s s u r e  to 40 m m  Hg, at which level  it was main ta ined  for 4 h. 

Toward  the end of the per iod  of hypotension the mean  blood loss  was 40 • 5 m l / k g  body weight. The 
blood p r e s s u r e  was r e s t o r e d  by i n t r a a r t e r i a l  re infusion of the blood in smal l  doses  (50-150 ml) into the f e m o r -  
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TABLE 1. Changes in ATP,  ADP, and AMP Concentrat ions and Energy Potential  of  
Cerebra l  Cortex of Dogs in Preagonal  and Pos t r e susc i t a t ion  Per iods  0VI • m) 

Parameter 

A TP. ,moles/g 
ADP. pmoles/g 
AMP. pmoles/-g 
Energy potential 

Control 

2,74+-o, lo (4) 
o,34--- o,o2 (4) 
0,04+-0,005 (4) 

0,931+0,001 (4) 

Preagonal 
state 

1,70~0,05"(3) 
0,75~0,03"(3) 
0,35~0,05"(3) 

0,736-'-0,008*(3) 

Recovery period 

lh 

2,51+-0,08 (3) 
0,29+-0,05 (3) 
0,05~0,02 (3) 

0,933+-0,030 (3) 

3--4 months 

2,75-+ 0,08 (3) 
0,28-+0,05 (3) 
0,06+- O,Ol (3) 

0,936+-0,007 (3) 

Legend. 1) Number  of  expe r imen t s  in pa ren theses .  
* Besul ts  dif fer ing s ignif icant ly  (P < 0.05) f rom control .  

al  a r t e ry .  Af te r  r e p l a c e m e n t  of the los t  b loodthe  an imals  we re  given dext ran  (25-30 m l / k g )  by in t ravenous  
dr ip  infusion. 

Biochemical  invest igat ions were  under taken during acute exper imen t s  on control  an ima l s  (group 1, 
four  dogs),  a t  the end of the 4th hour of hypotension (group 2, t h ree  dogs), 1 h a f te r  the beginning of r e susc i t a t ion  
m e a s u r e s  (group 3, t h ree  dogs),  and dur ing the 3rd-4th  months  of  the pos t r e susc i t a t ion  per iod (group 4, th ree  
dogs). 

The skull was t rephined under  superf ic ia l  thiopental  anesthesia~ The bra in  t i s sue  was f rozen in situ with 
liquid ni t rogen through the bu r r  hole.  P ieces  of  f rozen t i s sue  were  cut into sma l l  p i eces  and ex t rac ted  with 
p e r c h l o r i c  acid.  The concent ra t ions  of  ATP,  ADP, and AMP in the ex t rac t  we re  de t e rmined  by B e r g m e y e r ' s  
enzymic method [5] on the SF-4A s pec t ropho t ome te r  at  366 nm.  The energy  s ta te  of the t i s sue  of the g r a y  
m a t t e r  was a s s e s s e d  as  the energy  potential  of adenine nucleot ides ,  ca lcula ted by the following equation [6] : 

Energy potential  
ATP  + 0.5ADP 

ATP + ADP + AMP ~ 

E X P E B I M E N T A L  BESULTS 

As the results in Table 1 show, the ATP concentration in the cortical gray matter of the dogs at the end 
of the 4th hour ofhypovolemio hypotension (the preagonal state)fellby 38% (P < 0.05), whereas the ADP and AMP 

concentrations rose by 121 and 875%, respectively. The energy potential of the cortical gray matter decreased 
regularly. 

The concentrations of ATP, ADP, and AMP and also the energy potential in the cortex were restored 1 h 

after resuscitation~ 

In the late postresuscitation period the concentration of these metabolites was the same as initially. 

Previous investigations of cortical anaerobic metabolism during prolonged hypovolemie hypotension have 
demonstrated a marked increase in the lactic acid concentration [9] and a decrease in the potassium concen- 
tration and pseudocholinesterase activity [13]. In prolonged hypotention caused by massive blood loss, hypoxia 
inhibits oxidative phosphorylation and the quantity of ATP formed is insufficient to maintain cell function [7, 

13]. 

Under the conditions of  decompensa ted  blood loss  and cl inical  death,  as  was shown p rev ious ly ,  profound 
d i s tu rbances  of  ca rbohydra t e  and phosphate  m e t a b o l i s m  a r e  evidence that  the glycolyt ic  pathway cannot m a i n -  
tain the r e syn thes i s  of h igh-energy  phosphorus  compounds [2, 4, 11, 12]. At the s a m e  t ime ,  total  lo s s  of c r e a -  
tine phosphate was d iscovered~ 

The r egu l a r  d e c r e a s e  in the  A T P  concentra t ion  and the i n c r e a s e  in the ADP and AMP concent ra t ions  in 
the preagonal  pe r iod ,  e x p r e s s e d  as a reduct ion in the c e r e b r a l  co r t i ca l  ene rgy  potent ia l ,  points to c e r e b r a l  
hypoxia  in this s ta te  and a d i s tu rbance  of the m e c h a n i s m s  of autoregula t ion of the blood supply to the bra in .  

Beinfusion of blood a f t e r  1 h r e s t o r e d  the energy  potential  of  the cor t i ca l  g r a y  m a t t e r  and so abol ished 
the c e r e b r a l  hypoxia.  The ene rgy  potent ial  of  the c e r e b r a l  co r t ex  r ema ined  a t  i ts  initial  level  for  3-4 months  
of  the pos t r e susc i t a t ion  per iod  despi te  profound d i s tu rbances  of  the s t ruc tu ra l  m e t a b o l i s m  and reg ions  of  d e -  
s t ruc t ion  [3]. The r e su l t s  indicate that  ea r ly  r e s to ra t i on  of the n o r m a l  energy  potent ia l  of  the adenine - n u c l e o -  
t ide s y s t e m  in the cor t i ca l  g r ay  m a t t e r  cannot p reven t  the deve lopment  of  degenera t ive  changes c h a r a c t e r i s t i c  
of  the pos t r e susc i t a t ion  s ta te .  
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E F F E C T  O F  D I S S E M I N A T E D  N E C R O S I S  O F  T H E  H E A R T  

ON U P T A K E  O F  R A D I O A C T I V E  P R E C U R S O R S  I N T O  P N A  

O F  I N T E R N A L  M I T O C H O N D R I A L  M E M B R A N E S  

O F  T H E  R A T  M Y O C A B D I U M  

L. A .  K o p t e v a  a n d  L .  t .  Z h e v a l y u k o v a  UDC 616.12-002.4-092.9-07 : 
616.127-008.939.6-074 

The ro le  of  the internal  mi tochondr ia l  m e m b r a n e s  of  the r a t  myoca rd ium as  the s i te  of uptake 
of  rad ioac t ive  p r e c u r s o r s  into mi tochondr ia l  BNA was studied. The kinet ics  of the changes in 
specif ic  RNA act ivi ty  of  the in ternal  mi tochondr ia l  m e m b r a n e s  of  the myocard i t tm was found 
to d i f fer  in vivo and in v i t ro .  Nec ros i s  of the m y o c a r d i u m ,  in exper imen t s  in vivo and in v i t ro ,  
caused s ignif icant  changes in the speci f ic  RNA act ivi ty  of the mi tochondr ia l  m e m b r a n e s  in the 
s a m e  direct ion.  
KEY WORDS: d i s semina ted  n e c r o s i s  of the hear t ;  RNA synthesis ;  internal  mi tochondr ia l  
m e m b r a n e s ;  i sopro te reno l .  

The in ternal  m e m b r a n e s  of the mi tochondr ia  a r e  the si te of incorpora t ion  of rad ioac t ive  p r e c u r s o r s  of  
nucleic acids and pro te ins  [6, 9]. Nec ros i s  of  the hea r t  has been shown to have a cons iderab le  effect  on prote in  
synthes is  in the in ternal  mi tochondr ia l  m e m b r a n e s  of the r a t  myoca rd ium [3, 4]. It is not known, however ,  
whether  this effect  extends only to the ac t iv i ty  of  the pro te in  molecu le  a l r eady  synthes ized  or  whether  the r e -  
sult ing i schemia  is capable  of producing changes  in m e t a b o l i s m  at  a lower  level  of in tegrat ion of the o rgane l l e ,  
in the reac t ion  sequence D N A - P N A - m i t o c h o n d r i a l  prote in .  

To inves t iga te  this p rob lem PNA synthes is  was studied in the internal  mi tochondr ia l  m e m b r a n e s  of  the 
m y o c a r d i u m  in intact  r a t s  and in r a t s  with d i s semina ted  nec ros i s  of  the hear t .  

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

Male Wis ta r  r a t s  weighing 250-280 g were  used.  Myocardial  nec ro s i s  was induced by subcutaneous in-  
ject ion of the sympa thomime t i c  agent  i sopro te reno l  sulfate  [1, 3, 4]. The appearance  of necro t ic  foci in the 
m y o c a r d i u m  was moni to red  by per iodic  record ing  of the ECG. Invest igat ions  were  c a r r i e d  out both in v i t ro  
and in viVOo 
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