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The effect  of hypoxia of va r i ed  etiology (myocard ia l  infarct ion,  acute blood loss ,  t h e r m a l  
burns)  on the act ivi ty  of lactate  dehydrogenase i soenzymes  (LDH; 1 . 1 . 2 7 )  was studied in 
var ious  t i s sues .  I r r e s p e c t i v e  of the causes  of the hypoxia in the an ima l ' s  t i s sues ,  the LDH 
i soenzymes  responded  by an inc rease  in the act ivi ty of the M-type.  These changes were  
mos t  m a r k e d  in the l ive r .  

The study of the genera l  p r inc ip les  governing development  of pathological  p r o c e s s e s  in the body is 
an impor tan t  p r o b l e m  in modern  medic ine .  One such p r o c e s s  is  t i ssue  hypoxia developing under  the in-  
fluence of s e v e r a l  pathological  agents .  F r o m  this point of view the invest igat ion of the r e sponse  of o rgans  
to hypoxia of di f ferent  pa thogenes is  is of cons iderable  in teres t~ 

It was  accordingly  decided to study the i soenzymes  of lacta te  dehydrogenase  (LDH; 1. 1 .27)  in var ious  
organs  in i s chemic  s ta tes  due to myoca rd ia l  infarct ion,  acute blood loss ,  and t he rma l  burns .  

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

Circu la tory  and mixed c i r cu la to ry  and i schemic  hypoxia we re  used as  the models  of i schemia .  C i r -  
culatory hypoxia was produced in eight r abb i t s  by l igation of the descending b ranch  of the left  co rona ry  
a r t e ry ,  while c i r c u l a t o r y - i s c h e m i c  hypoxia was produced by acute blood loss  (2% of the body weight), for  
which 12 albino r a t s  w e r e  used.  

T h e r m a l  burns  of the th i rd  degree  were  inflicted on 18 albino r a t s  by applicat ion of a hot cotton-wool 
swab, soaked in alcohol,  for  50 sec  to the an ima l ' s  p rev ious ly  epi la ted back.  The a r e a  of the burn  was 
25-30% of the body su r face .  

The i soenzymes  were  inves t igated in the nec ro t i c  zone of the hea r t  and in the l iver  of the an imals  
with exper imen ta l  myoca rd ia l  infarct ion and in the l ive r  and kidneys of the an imals  with burns  and blood 
loss .  

The LDH i soenzymes  were  i so la ted  by ve r t i ca l  e l ec t ropho re s i s  in po lyac ry lamide  gel .  LDH act ivi ty  
was de te rmined  spec t ropho tomet r i ca l ly  by the method of Hill and Levi [1] and e x p r e s s e d  as the change in 
the NAD-H 2 concentra t ion in m o l e s / m i n / g  t i ssue .  The act ivi ty  of each i soenzyme f rac t ion  was e x p r e s s e d  
as a pe rcen tage  of the total  act ivi ty of all  the i soenzymes .  
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EXPERIMENTAL RESULTS AND DISCUSSION 

Activity of the LDH isoenzymes responsible for anaerobic metabolism (M-isoenzymes) was well- 
marked in the necrotic zone in the animals with myocardial infarction, whereas activity of the aerobic 
fraction of LDH (H A) was simultaneously reduced. Activation of isoenzymes of the M-type also was ob- 
served in the liver, with a decrease in the activity of the H3M fraction LDH (Table i). 

Marked changes in isoenzyme activity were found during the first few hours after acute blood loss. 
In the liver, for instance 0 and 24 h after blood loss activation of the aerobic H A fraction of LDH and inhibi- 
tion of activity of the anaerobic N 4 isoenzyme were observed. A sharp decrease in activity of the aerobic 
fractions of LDH and an increase in the activity of the H2M 2 isoenzyme, characteristic of tissues with an 
embryonic type of metabolism, were observed 90 h after blood loss. The reaction of the LDH isoenzymes 
in the kidney in this group of animals was less marked and was limited to a redistribution of activity of the 
aerobic H 4 and H3M isoenzymes, although 24 h after blood loss activation of the anaerobic M 4 LDH isoen- 
zyme was observed. 

An even more marked response of the liver was found in the animals after thermal burns, in which 
only the activity of the anaerobic LDH isoenzymes (HM 3 and M4) could be detected. A partial return of the 
isoenzyme spectrum to normal in the liver of this group of animals was observed on the 12th day after 
burning. So far as the isoenzymes of the kidneys are concerned, until the 12th day only very slight fluctua- 
tions in their activity could be observed. 

These experiments thus show that, irrespective of the character of the ischemic states, changes of 
similar type were observed not only in the total LDH activity, but also in the activity of its individual mole- 
cular forms. Activity of the anaerobic LDH fractions of the M-type, which are known to function in high 
concentrations of lactic acid [2], was increased. These changes correspond completely to the character of 
the pathological process, during which lactic acid accumulates in the tissues. The reaction observed can 
thus be regarded as a mechanism for maintaining the supply of energy to the tissues during the develop- 
ment of isehemia. 

1. 
2. 
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