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To determine the state of oxidative p rocesses  in the parenchymatous organs of burned animals,  in 
the present  investigation the succinate dehydrogenase activi ty was studied in the l iver,  myocardium,  and 
kidneys af ter  burns.  

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

The experimental  animals were albino ra t s  weighing 200-250 g. Three  se r i e s  of experiments  were 
ca r r i ed  out. In se r i e s  I, a burn of the skin in the dorsa l  region (12-15% of the body surface) was inflicted 
on nine animals by exposure  for 10 sec to a burning agent at a tempera ture  of 240 ~ (the tempera ture  be-  
neath the skin did not exceed 58~ A burn covering 12-15% of the body surface was inflicted on the nine 
ra ts  of s e r i e s  II by immers ing  the hind limbs in hot water  as far  as the hip joint. The hind limbs, tail,  and 
lower part  of the trunk as far  as the lumbo-sacra l  art iculat ion of nine ra ts  in se r ies  III were  immersed  in 
hot water;  the a rea  of the deep burn produced in this way was 30-35% of the body surface.  Injury to the 
skin when this method was used for burning was accompanied by wet necros is ;  microscopic  investigation 
disc losed death of the whole thickness of the skin. The ra t s  were  killed by decapitation af ter  var ious 
periods:  2 h, 24 h, and 5 days after  burning. 

To determine the relat ive activity of dehydrogenation p roces se s  in the myocardium,  l iver,  and kid- 
neys,  the histochemical  method of Shelton and Schneider [1]* was used (determination of succinate dehy- 
drogenase) .  The pH of the phosphate buffer was 7.5. The incubation t ime of the kidney and myocardium 
sect ions was 45 rain, and of the l iver sections 1.5 h. The distribution of succinate dehydrogenase activity 
in the healthy animals was indistinguishable from that descr ibed previously [2]. 

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

The experiments showed that even after  limited burns of the skin, with the development of coagula- 
t ion necros i s ,  covering 12-15% of the body surface (ser ies  I), the enzymic processes  ca r r i ed  out by suc-  
cinate dehydrogenase fell sharply  in intensity. For  example, 2 h af ter  burning the largest  fall in activity 
of the enzyme was found in the liver, par t icular ly  in the cytoplasm of cells situated close to the centra l  
vein. Weakening of the reac t ion  was found also in the kidney; only in the myocard ium was the activity of 
the enzyme changed comparat ively  little. In the animals sacr i f iced 24 h af ter  burning,the enzymic r e a c -  
tion showed slight recovery .  Five days after  burning,the distribution of the enzyme in the myocard ium 
and kidney was almost  normal ,  and weakening of the react ion was found only in the l iver.  

With burns of the same extent,but with the development of wet nec ros i s  (ser ies  ID, the succinate de-  
hydrogenase activity was sharply reduced during the f i rs t  hours .  After 24 h the react ion remained at the 
same level. By the 5th day the increase  in enzyme activi ty was observable only in the myocardium,  but as 
a rule it was by no means near  normal .  

After  a burn covering 30-35% of the body surface with the development of wet necros i s ,  a still m o r e -  
marked depress ion of the his tochemical  react ion was observed,  and was c lear ly  distinguishable 2 h af ter  
burning. At the end of the f i rs t  day no increase  had taken place in the activity of the enzyme. By the 5th 

* The l i tera ture  citation sect ion was omitted in the original  R u s s i a n - P u b l i s h e r ' s  note. 

Department of Thermal  Injuries,  S. M. Kirov Mil i tary Medical Academy, and Department of Pathology, 
Research  Labora to ry  of Thermal  Injuries (Presented by Active Member of the Academy of Medical Sciences 
of the USSR, I. R. Petrov).  Transla ted from Byulleten'  t~ksperimental 'noi Biologii i Meditsiny, Vol. 64, No. 
9, pp. 54-56, September, 1967. Original ar t ic le  submitted January  26, 1966. 

970 



Fig.  1. D e c r e a s e  in content of the  enzyme in 
the l ive r  (a), myoca rd ium (b), and kidneys  (c) 
f ive days  a f t e r  onset of wet n e c r o s i s  of the 
skin cover ing  an a r e a  of 30-35% of the body 
su r face .  Objective 10, ocular  7 x .  

Fig.  2. Content of enzyme in the l iver  (a), m y o -  
ca rd ium (b), and kidneys (c) during hormonal  
t r e a t m e n t  with cor t i sone  ace ta te .  Objective 10, 
ocular  7 • 

day the reac t ion  in the l iver  was a lmos t  negat ive (Fig. la) .  In the myocard ium,  toge ther  with a d e c r e a s e  
in the intensi ty of the reac t ion ,  the dis t r ibut ion of the enzyme showed some degree  of focal concentra t ion  
(Fig. lb) .  In the kidney m a r k e d  weakening of the reac t ion  was obse rved  in the epithel ium of the ~ubules, 
espec ia l ly  the d is ta l  tubules (Fig. lc ) .  

In the next expe r imen t s  e a r l y  hormona l  t r e a t m e n t  was given immedia te ly  a f t e r  the onset of wet 
nec ro s i s  of the skin cover ing  30-35% of the body sur face .  Some r a t s  (9 animals)  r ece ived  cor t i sone  a c e -  
ta te  in a dose  of 8 m g / k g  body weight immedia te ly  a f t e r  burning, followed by repet i t ion  of the s ame  dose 
dai ly  until the end of the expe r imen t .  The remain ing  nine an ima l s  r ece ived  desoxycor t i eos t e rone  ace ta te  
in a dose of 10 m g / k g  immed ia t e ly  a f t e r  burning, and the s ame  dose t he r ea f t e r  daily until the end of the 
per iod of invest igat ion.  The r a t s  were  killed by decapi ta t ion 2 h, 24 h, and 5 days a f t e r  burning. 

Invest igat ion of the succinate  dehydrogenase  ac t iv i ty  2 h a f te r  burning and with admin i s t r a t ion  of 
cor t i sone  ace ta te  showed that  the in tensi ty  of the reac t ion  in all  the organs  was v e r y  l i t t le  diminished;  in 
the hear t  the act ivi ty  of  the reac t ion  was no rma l .  The level  of the enzyme r ema ined  the s a m e  24 h a f t e r  
burning.  By the fifth day the h is tochemica l  reac t ion  in the hea r t  musc le  and kidneys was c lose  to normal ;  
weakening of the act ivi ty  of the enzyme was found only in the l iver  (Fig. 2). Af ter  admin is t ra t ion  of desoxy-  
co r t i co s t e rone  acetate,  the ac t iv i ty  of the enzyme in the invest igated organs  2 h a f t e r  burning,  just as when 
cor t i sone  ace ta te  was given, was c lose  to no rmal .  Af ter  24 h, the c h a r a c t e r  and intensi ty  of dis t r ibut ion 
of the enzyme were  hardly  diminished.  On the fifth day the s ta te  of the dehydrogenat ion p r o c e s s e s  was 
c lose  to no rmal .  

Hence, hormone  the rapy  in the acute  s tage  of s eve re  burn  t r auma  led to an i nc rea se  in the intensi ty  
o f the enzymic p r o c e s s e s ,  indicating that  the p i t u i t a r y - a d r e n a l  cor tex  s y s t e m  par t i c ipa tes  in the regulat ion 
of in t imate  enzymic p r o c e s s e s  in r a t s .  
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