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Although many problems concerning the mechanisms by which tetanus toxin reaches the central 

nervous system are still unsolved, the neural route of toxin transport into the spinal cord can now be 

regarded as well established [1-8]. The existence of a neural route along which the toxin enters the central 

nervous system has been demonstrated in animals of different species with different forms of tetanus, and 

its pathogenic importance has been recognized [5-81. However, the possibility that toxin from the blood 

may enter the neural route through the tissues has not previously been studied experimentally. 

To examine this problem,experiments were carried out in which a limb, remaining in communication 

with the rest of the body through the nerves, was perfused with heparinized blood containing tetanus toxin, 

which was subsequently determined in the limb nerves. 

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on 15 dogs a n e s t h e t i z e d  i n t r a v e n o u s l y  with h e x o b a r b i t a l .  The o p e r a t i o n  
of d i s a r t i c u l a t i o n  of the r i gh t  h ind  l i m b  was c a r r i e d  out,  l e a v i n g  in t ac t  the two m a i n  m o t o r  n e r v e  t r u n k s -  
f e m o r a l  and  s c i a t i c .  To p r e v e n t  i n j u r y  to the  n e r v e  t r u n k s  f r o m  t r a u m a  and the a c t i o n  of a d v e r s e  f a c t o r s ,  
a l a y e r  of m u s c l e  abou t  0.5 em th i ck  i m m e d i a t e l y  s u r r o u n d i n g  the ne rve  t runk  was not d iv ided .  Cont inuous  
p e r f u s i o n  with  h e p a r i n i z e d  b lood  f r o m  a donor  dog was c a r r i e d  out by  m e a n s  of an e x t r a c o r p o r e a l  c i r c u l a -  
t ion  a p p a r a t u s  (the Sovie t  NIIKhAI Model ) ,  In t h e s e  cond i t ions  the t i s s u e s  of the d i s a r t i c u l a t e d  l imb  l a r g e l y  
r e m a i n e d  v i a b l e .  The d u r a t i o n  of p e r f u s i o n  of the l i m b  was  4 -10  h. The o p e r a t i o n  and p e r f u s i o n  u s u a l l y  
t ed  to the d e v e l o p m e n t  of shock ,  and  a p p r o p r i a t e  m e a s u r e s  w e r e  t aken  to p r e v e n t  th i s .  A f t e r  the beg inn ing  
of p e r f u s i o n ,  t e t a n u s  tox in  (3 MLD fo r  dogs)  was  i n j e c t e d  into the s y s t e m ,  The wound s u r f a c e s  we re  c a r e -  
fu l ly  i n s u l a t e d  by  m e a n s  of p o l y v i n y l  c h l o r i d e  c o v e r s  to p r e v e n t  the t r a n s f e r  of tox in  by  con tac t ;  fo r  the 
s a m e  r e a s o n  the s t u m p  wound ( p r o x i m a l )  was  s u t u r e d  a s  f a r  a s  the " n e u r o m u s c u l a r  b r i d g e . "  

A t  the end of the e x p e r i m e n t  (per fus ion)  the " n e u r o m u s c u l a r  b r i d g e "  was d i v i d e d ,  and the p r o x i m a l  
p o r t i o n  of the s c i a t i c  n e r v e  ( i .e . ,  above  the l e v e l  of ampu ta t ion )  was r e s e c t e d  fo r  a d i s t a n c e  of 12-14 cm 
and  d i v i d e d  into 4 equa l  s e g m e n t s  in e a c h  of which the tox in  was e s t i m a t e d .  M a c r o s c o p i c  s i g n s  of m o d e -  
r a t e  e d e m a  of the d i s a r t i e u l a t e d  and p e r f u s e d  l imb  w e r e  o b s e r v e d  in f ive c a s e s .  

H i s t o l o g i c a l  e x a m i n a t i o n  of the t i s s u e s  of the p e r f u s e d  l imb  showed  tha t  the l imb  r e m i a n e d  v i a b l e  in 
t h e s e  e x p e r i m e n t a l  cond i t i ons .  No obv ious  s igns  of n e c r o s i s  we re  s een .  

The i n v e s t i g a t i o n  showed  tha t  d u r i n g  4 -10  h of cont inuous  p e r f u s i o n  the tox in  s p r e a d  a long  the ne rve  
f o r  a d i s t a n c e  of 12 cm above  the a m p u t a t i o n  s i t e .  It was d e t e c t e d  in l a r g e  qua n t i t i e s  in the o u t e r  m e m b r a n e  
c o v e r i n g  the n e r v e  t r u n k - - t h e  e p i n e u r i u m , - w h i c h  has  a r e l a t i v e l y  r i c h  b lood  and l y m p h a t i c  supp ly ,  and  was  
l e s s  c o m m o n l y  found in tha t  p a r t  of the n e r v e  c o n s i s t i n g  of bund les  of n e r v e  f i b e r s ,  p e r i n e u r i u m ,  and e n d o -  
n e u r i u m .  In s o m e  e x p e r i m e n t s  t e t a n u s  tox in  was  found in the b lood  t aken  f r o m  the ve in  of the e a r ,  and  th i s  
was  m o s t  l i k e l y  the r e s u l t  of t r a n s f e r  t h rough  the s m a l l  l a y e r  of m u s c l e  l e f t  a r o u n d  the n e r v e .  No c l i n i c a l  
s i g n s  of  t e t a n u s ,  of e i t h e r  the  g e n e r a l i z e d  o r  the l oca l  f o r m ,  we re  no ted  in  any  of the 11 s u r v i v i n g  dogs .  
Hence ,  d e s p i t e  the  n o n - p h y s i o l o g i c a l  n a t u r e  of the m o d e l  u sed ,  and  the i m m o b i l i t y  and e d e m a  of the d i s -  
a r t i c u l a t e d  l i m b ,  tox in  was  found in the  t r u n k s  of the m o t o r  n e r v e .  T h e s e  e x p e r i m e n t s  cannot  c l a i m  to 
so lve  the  whole  p r o b l e m  of the p a t h w a y s  of s p r e a d  of t e t anus  tox in  f r o m  the body and i t s  e n t r y  into the  
c e n t r a l  n e r v o u s  s y s t e m .  On ly  one c o n c l u s i o n  can  be d r a w n  f rom them;  in  t h e s e  e x p e r i m e n t a l  cond i t ions  
t e t anus  tox in  c i r c u l a t i n g  in the  b lood  m a y  e n t e r  the t r u n k s  of  the m o t o r  n e r v e s  and t r a v e l  a l o n g  t hem 
t o w a r d s  the c e n t e r .  
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