
PATHOLOGICAL PHYSIOLOGYANDGENERAL PATHOLOGY 

N A T U R E  OF T H E  T O X I C  F A C T O R S  IN B U R N S  

S T U D I E D  IN G E R M - F R E E  G U I N E A  P I G S  

N. A.  F e d o r o y , *  I. K. K o r y a k i n a ,  
a n d  G. I. P o d o p r i g o r a  

UDC 617-001.17-092.9 : 615.9 

Toxicity (action on migrat ion of leukocytes in culture) of the se rum and saline extracts  of 
the internal organs af ter  burns was studied in experiments on g e r m - f r e e  and contaminated 
guinea pigs. Despite the total absence of a microbial  f lora,  the toxic proper t ies  of the s e rum 
and extracts  of internal organs of the g e r m - f r e e  animals were  the same as those of the con-  
taminated guinea pigs. The resul ts  point to the important  role of histiogenic factors  in the 
development of burn toxemia.  
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The suggestion has been made that toxic products formed in burns and concerned in the pathogenesis 
of severe  disturbances of the bodily functions a re  histiogenic in origin. However,  bacter ia l  toxins of exo- 
genous and endogenous origin are  also c e r t a i n l y p r e s e n t i n b u r n e d a n i m a l s  [2, 3, 8]. In experiments  on o r -  
dinary labora tory  animals the problem of the sources  of toxic burn products is very difficult to solve. The 
use of g e r m - f r e e  animals provides good opportunities fo r  differentiating the role of infectious and nonin- 
fectious factors .  Most invest igators have found no sharp differences in the mortal i ty  of g e r m - f r e e  and o r -  
dinary animals af ter  burns [5-7]. 

In experiments  on g e r m - f r e e  rats  [4] the wr i te r s  showed that the course  of toxemia is the same in 
these animals as in ordinary  animals.  However, three nonpathogenic mic roorgan i sms  were  present  in the 
"ge r m- f r ee "  rats  and their  part icipat ion in the formation of burn toxemia could not be completely ruled out. 

in the present  investigation the course  of burn toxemia was accordingly studied in g e r m - f r e e  animals 
by compar ison  with ordinary contaminated animals.  

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 39 g e r m - f r e e  and 33 contaminated guinea pigs. The g e r m - f r e e  
animals were  obtained by hysterotomy,  using the surgica l  gnotobiological isolator  manufactured by the 
f i rm of "Cels te r  isotechnie" (France). Semiliquid food was s ter i l ized in an autoclave at 1.2 atm for  30 rain 
and passed in a special  conta iner  through the lock sys tem of the isolator.  A microbiological  s ter i l i ty  con-  
t rol  was maintained throughout the experiment.  Samples for  s ter i l i ty  control  (stools, washings f rom the 
sur face  of the animal, water,  food, bedding, and so on) were  taken at least once a week. A burn was ap-  
plied to the shaved sur face  of the body by means of a metal plate, heated to 250~ applied for  7-8 sec.  
Before and during the week after  infliction of the burn, the toxic proper t ies  of the se rum and of saline ex- 
t rac t s  of the l iver  and kidneys of the animals,  obtainedunder  s ter i le  conditions, were  investigated. Toxicity 
was determined f rom migrat ion of the leukocytes in a leukocyte film culture [1]. 
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Fig. 1 Fig. 2 

Fig. 1. Toxic p r o p e r t i e s  of s e r u m  and ex t rac t s  of internal  organs  of 
g e r m - f r e e  guinea pigs a f t e r  burning: 1) change in migra t ion  produced 
by s e rum ,  2) by ex t rac t  of l iver ,  3) by ex t rac t  of kidneys.  Absc i ssa ,  
t ime  a f t e r  burning (in days); ordinate,  migra t ion  of leukocytes  in ex-  
pe r imen ta l  cu l tures  (test fluid added to nutrient  medium) as a p e r c e n t -  
age of migra t ion  in control  group (Ringer ' s  solution added to nutrient 
medium),  taken as 100%. 

Fig. 2. Compar i son  of toxic p rope r t i e s  of s e r u m  (A) and ex t rac t s  of in- 
te rna l  organs  ( l iver  - B and kidneys - C) of g e r m - f r e e  (1) and con tam-  
inated (2) guinea pigs.  Absc i s s a  and ordinate  as in Fig. 1. 

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

As Fig. 1 shows, be fo re  the burn the s e r u m  and ex t rac t s  of organs  of the g e r m - f r e e  guinea pigs 
s t imulated leukocyte migra t ion .  A definite and approx imate ly  equal toxic effect  of both s e r u m  and organ 
ex t rac t s  was found 24 h a f t e r  burning. 

The s e r a  and organ ex t rac t s  f r o m  g e r m - f r e e  and contaminated,  burned an imals  had a s i m i l a r  (P > 
0.05) toxic action on leukocyte migra t ion  throughout the per iod of observa t ion  (Fig. 2). 

The absence  of any mic rob ia l  f lo ra  in the g e r m - f r e e  burned an imals  suggests  that the toxic products  
which they accumulated were  hist iogenic in origin.  However ,  this  does not rule  out an important  pathogenic 
role  fo r  the mic rob ia l  f lo ra  in the body a f t e r  burning under  ord inary  conditions. At the s a m e  t ime,  t h e r a -  
peutic m e a s u r e s  in burns  mus t  be a imed not only at the control  of infection, but also at the prevent ion of 
effects  of toxic products  of t i s sue  origin.  
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