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The effect  of conva lescen t  burn s e r u m  on the toxic p r o p e r t i e s ,  level  of  ac t iv i ty  of  proteolyt ic  
enzymes ,  and morpholog ica l  changes  a f t e r  burns  was studied in expe r imen t s  on r a t s .  After  
burns  the s e r u m  and o rgan  e x t r a c t s  we re  found to acqui re  toxic p r o p e r t i e s ,  pro teoly t ic  en-  
zyme  act iv i ty  was i nc r ea sed ,  and m a r k e d  morpholog ica l  changes developed.  Injection of 
convalescent  burn s e r u m  promoted  detoxicat ion,  reduced the proteolyt ic  enzyme act iv i ty  
d is t inct ly ,  and reduced the s e v e r i t y  of  the morpholog ica l  changes .  Serum of heal thy an ima l s  
gave a much s m a l l e r  therapeut ic  effect .  
KEY WORDS: burns;  convalescent  burn s e r u m ;  immunotherapy .  

The acute per iod  of burns  is c h a r a c t e r i z e d  by toxic man i f e s t a t i ons ,  d i s tu rbances  of the function of var ious  
o rgans ,  and p redominance  of catabol ic  p r o c e s s e s  [1, 3, 7, 8]. 

Because of  the combinat ion of d i s tu rbances  a s soc ia t ed  with burns ,  a method of t r e a t m e n t  m u s t  be used 
which can influence the pathogenetic  bas i s  of  the functional changes .  

The pathogenesis  and methods  of t r e a t m e n t  of  burns  have now been studied for  m a n y  y e a r s .  The theory  
of  the noninfectious immunology of burns  has been formula ted  and a method of immuno the rapy ,  consis t ing of 
t r e a t m e n t  of  burned pat ients  with the s e r u m  of p e r s o n s  r ecove r ing  f rom burns ,  has  been developed.  Although 
the method of immunothe rapy  has  been widely acc l a imed  [2, 4-10],  the study of the m e c h a n i s m  of action of con -  
va lescen t  s e r u m  st i l l  continues.  The invest igat ion of whether  the p r o c e s s e s  of i nc reased  ca tabo l i sm can be in -  
fluenced by immunothe rapy  is of g rea t  in t e res t ,  for  inc reased  p ro teo lys i s  m a y  be one of the sou rces  of the toxic 
effects .  

The object  of  the p r e s e n t  invest igat ion was to study the effect  of  conva lescen t  burn s e r u m  on the toxic 
p r o p e r t i e s ,  the level  of proteoly t ic  enzyme ac t iv i ty ,  and the morpholog ica l  changes in the o rgans  of  r a t s  a f t e r  
burns .  
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E X P E R I M E N T A L  M E T H O D  

Experiments  were ca r r i ed  out on 38 Wistar ra ts  weigh- 
ing 200-250 g, divided into the following groups :  1) intact; 
2) with burns ,  untreated; 3) animals with burns t reated by 
injection of convalescent  burn serum; 4) animals with burns 
t reated by injection of se rum from intact ra ts .  

An alcohol flame burn measur ing  15-20~0 of the body 
surface ,  with an exposure of 50 sec,  was inflicted on the 
epilated surface  of the back. Convalescent serum was ob-  
tained from the rats  1.5-2 months af ter  burning. The in-  
jection of convalescent  se rum and of normal  serum began 
2 h la ter  and continued daily for 5 days af ter  burning in a 
dose of 1 ml /100  g body weight. 

The toxic proper t ies  of the serum and of saline ex- 
t rac t s  of l iver  and kidneys were studied by the blood culture 
method,  using the index of migra t ion of leukocytes in a buffy 
coat cul ture [2, 3]. 

Proteolytic enzyme activity was studied in glycerol  
extract .  Cathepsin D activity was studied by Anson's  me th -  
od, act ivi ty of cathepsin B and t ryps in- l ike  pro teases  against 
N-L-benzoyl -a rg in inamide  at pH 5.3 and 8.2, respect ively ,  
and activity of leucine-aminopept idase against L-leucinamide.  
The protein content was determined by Lowry ' s  method. 
The skin, l iver ,  kidney, and the organs  of immunogenesis  
(thymus, lymph nodes,  spleen) were investigated histopath-  
ologically.  

Material  was fixed in Carnoy'  s fluid and in 10% formal in  
solution and embedded in paraffin wax. Sections 5 p thick 
were  stained with hema toxy l in -eos in ,  with Schiff's reagent  
for neutral  mucopolysacchar ides ,  by Brachet ' s  method for 
BNA, and with Sudan III and IV for lipids~ The usual con-  
t ro ls  were  set up. Special attention was paid to the depth 
of burning of the skin as the principal source  of s t r e s s o r  
fac tors ,  to changes in the l iver  hepatocytes ,  and to the de -  
g ree  of  plasmatizat ion of the cells  in the organs of immuno-  
genesis .  

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

The resul ts  of the study of the toxic proper t ies  and 
proteolytic activity in the serum and extract  of l iver  and 
kidneys a re  given in Table 1. Serum and extracts  have no 
toxic action in intact animals.  Burns caused the appearance 
of toxic proper t ies  both in the serum and in organ ext rac ts ,  
as shown by marked inhibition of leukocyte migrat ion in 
blood cul tures .  

Proteolytic enzyme activity in the serum varied within 
wide l imits.  In l iver  extract  the levels of cathepsin D and 
t ryps in- l ike  pro teases  were  considerably increased.  In 
kidney extract  the increase  in leucine-aminopeptidase a c -  
tivity was grea tes t .  

After injection of convalescent  burn serum into ani -  
mals  with p r ima ry  burns a dec rease  or ,  in some cases ,  
complete abolition of the toxic action of the serum and o r -  
gan extracts  was observed.  The content of all proteolytic 
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enzymes  - cathepsin  D, t ryps in - l i ke  p r o t e a s e s ,  and l euc ine -aminopep t idase  - in the l ive r  ex t rac t  re turned to 
no rma l .  The cathepsin D level  in kidney ex t rac t  re turned  to normal  but the d e c r e a s e  in l eue ine -aminopep t idase  
act ivi ty  was not significant.  

A f t e r  injection of s e rum f rom healthy an imals  a therapeut ic  effect  a lso  was obse rved  but it was l e s s  
m a r k e d  than a f t e r  injection of convalescent  burn s e r u m .  The r e su l t s  of  the h i s tochemica l  t e s t s  showed that  a 
l a rge  a r e a  of n e c r o s i s  appeared  in the skin of  the r a t s  a f t e r  burning and spread  gradua l ly  into the depth of the 
t i ssue .  In the l i ve r  changes in the his tophysiology of the hepatocytes  we re  d i scovered .  The deposi t ion of g ly -  
cogen in them was sharp ly  reduced but the lipid content was inc reased ,  so that fatty degenera t ion  of some  of  
the hepatocytes  resu l ted .  

A f t e r  injection of convalescent  s e r u m  no changes were  found in the content o r  d is t r ibut ion of glycogen 
in the hepatocytes  in the l i ve r  on the 5th day a f t e r  burning. La rge  quanti t ies  of glycogen were  p r e s e n t  in all  
hepa tocy te s .  Lipid inclusions in the hepatocytes  were  absent  and the l ive r  had the s a m e  appea rance  as  in the 
intact  an imals .  A dif ferent  p ic ture  was obse rved  a f t e r  injection of the s e rum of intact  r a t s .  Dis turbances  of 
ca rbohydra te  m e t a b o l i s m  developed and were  s i m i l a r  to the changes in the untreated r a t s  with burns ,  in which 
a zonal d is t r ibut ion of glycogen and a d e c r e a s e  in i ts  content  in the hepatocytes  we re  obse rved .  In the organs  
of  h~munogenes i s  a sha rp  r e sponse  to burn t r a u m a  was obse rved  on the 5th-7th day a f t e r  burning. The r e -  
sponse  inc reased  in intensi ty as the zone of t i s sue  nec ros i s  grew l a r g e r .  The number  of  pyroninophil ic  ce l l s  
in these organs  was inc reased .  In the thymus the th ickness  of  the cor t ica l  zone was reduced and the m a s s  of  
the medul la  inc reased .  Following injection of convalescent  burn s e r u m  into the burned an imals  the his tological  
p ic tu re  into the o rgans  of immunogenes i s  differed f rom that  found in the burned an imals  which were  untreated 
with s e r u m  f rom intact  an imals .  On the 5th day a f t e r  the injection of convalescent  burn s e rum no reduction in 
the lymphocyte  population of  the thymus  could be  obse rved ,  the cor t ica l  l aye r  was inc reased  in th ickness ,  the 
m a s s  of  the medulla  was reduced,  and the deg ree  of  pyroninophil ia  of the ce l l s  of the thymus ,  spleen,  and 
lymph nodes was dep res sed .  

Analysis  of these  r e su l t s  shows that injection of convalescent  burn s e r u m  cons iderab ly  reduced the s e v e r -  
ity of the toxic changes ,  p reven t s  the inc reased  ca tabo l i sm,  and m i n i m i z e s  the morphologica l  d i s tu rbances  of 
the o rgans .  In all p robabi l i ty  the therapeut ic  effect  of convalescent  s e rum is due to the wide spec t rum of an t i -  
bodies ,  binding toxic products  of  both t i s sue  and bac te r i a l  or ig in ,  which it contains~ This could be the r eason  
for the lower  reac t iv i ty  of the o rgans  of  immunogenes i s  of the burned an imals  a f t e r  injection of convalescent  
burn s e r u m  compared  with the groups  of untreated ra t s  and the r a t s  rece iv ing  s e r u m  of intact  an imals  a f t e r  
burning. 

It can be concluded f rom this invest igat ion that convalescent  s e rum is a highly effect ive agent  for  the 
t r e a t m e n t  of  burns  and that  i t  can be r ecommended  as  a component  of  the combined t r e a t m e n t  of  burns .  
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