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A p p l i c a t i o n  of  f o r e i g n  s e r u m  to t he  s c i a t i c  n e r v e  of  c o n t r o l  r a t s  and gu inea  p igs  d e p r e s s e d  i t s  e x -  
c i t a b i l i t y :  the  t h r e s h o l d  and m a x i m u m  s t r e n g t h s  of  s t i m u l a t i o n  w e r e  r e d u c e d .  The s a m e  was  o b s e r v e d  
when n o n s p e c i f i c  s e r u m  was  a p p l i e d  to the s c i a t i c  n e r v e  of s e n s i t i z e d  a n i m a l s .  Spec i f i c  s e r u m ,  on the  
o t h e r  hand ,  l o w e r e d  e x c i t a b i l i t y  of  the  n e r v e  in s e n s i t i z e d  a n i m a l s ,  a s  shown b y  an  i n c r e a s e  in the t h r e s h -  
hold  and m a x i m u m  of  n e r v e  s t i m u l a t i o n .  

L o c a l  a p p l i c a t i o n  of s p e c i f i c  s e r u m  to a p e r i p h e r a l  n e r v e  of  a s e n s i t i z e d  a n i m a l  is  a c c o m p a n i e d  b y  
d e p r e s s i o n  of e x c i t a t i o n  of the  n e r v e  [1, 3, 5 -7 ] .  The c r i t e r i o n  of changes  in  the  l e v e l  of e x c i t a t i o n  u s e d  in 
t h e s e  i n v e s t i g a t i o n s  was  an i n c r e a s e  in the t h r e s h o l d  s t r e n g t h  of s t i m u l a t i o n  p r o d u c i n g  c o n t r a c t i o n  of the  
c o r r e s p o n d i n g  m u s c l e .  

In a p r e v i o u s  s e r i e s  of  e x p e r i m e n t s  on gu inea  p igs  s e n s i t i z e d  to h o r s e  s e r u m ,  p o t e n t i a l s  of  the  g a s -  
t r o c n e m i u s  m u s c l e  w e r e  r e c o r d e d  in r e s p o n s e  to s c i a t i c  n e r v e  s t i m u l a t i o n  [2]. A f t e r  a o p l i c a t i o n  of  s p e c i -  
f ic  s e r u m  to the n e r v e ,  the  t h r e s h o l d  fo r  d i r e c t  s t i m u l a t i o n  of the  m u s c l e  was  i n c r e a s e d  b y  tw ice  o r  t h r e e  
t i m e s .  The  s t r e n g t h  of s t i m u l a t i o n  c a u s i n g  the  a p p e a r a n c e  of a m a x i m a l  i n t e g r a l  p o t e n t i a l  was  c o n s i d e r -  
a b l y  i n c r e a s e d .  H o w e v e r ,  a f t e r  a p p l i c a t i o n  of  s e r u m  to the n e r v e  and i r r i g a t i o n  of the n e r v e  wi th  s e r u m ,  
the  p o s s i b i l i t y  of  i t s  a c t i o n  on the m y o n e u r a l  junc t ion  and a l s o  on the m u s c l e  i t s e l f  cou ld  not  be  r u l e d  out,  
and this could modify the muscle response even though the nerve function remained unchanged [41. 

To test this hypothesis and to study the level of excitation of a motor nerve in anaphylaxis directly, 

special experiments were carried out on 19 control and 52 sensitized animals (rats and guinea pigs). 

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  

N o r m a l  h o r s e  s e r u m  was  u s e d  fo r  s e n s i t i z a t i o n ,  wi th  bov ine  s e r u m  a l b u m i n  in a few c a s e s .  

Guinea  p igs  w e r e  s e n s i t i z e d  b y  two o r  t h r e e  s u b c u t a n e o u s  i n j e c t i ons  of a n t i ge n  (1 m l  of a 1:2 di lut ion)  
on a l t e r n a t e  d a y s ,  and  r a t s  by  3 i n t r a m u s c u l a r  i n j e c t i o n s  of  a n t i ge n  in  a 1:1 m i x t u r e  (0.3 ml  of each) wi th  
F r e u n d ' s  c o m p l e t e  a d j u v a n t .  Mos t  e x p e r i m e n t s  w e r e  c a r r i e d  out  18-30 d a y s  a f t e r  the  l a s t  s e n s i t i z i n g  i n j e c -  
t ion .  

The  s c i a t i c  n e r v e  was  d i s s e c t e d  u n d e r  s u p e r f i c i a l  e t h e r  o r  n e m b u t a l  (2.5 rag /100  g body  weight)  a n e s -  
t h e s i a .  The a n i m a l ' s  h ind  l i m b s  w e r e  f ixed  in a f r a m e  b y  the knee  and a n g l e  jo in t s  and by  the  s a c r a l  v e r t e -  
b r a e .  S t i m u l a t i n g  e l e c t r o d e s  w e r e  p l a c e d  u n d e r  the s c i a t i c  n e r v e .  R e c o r d i n g  e l e c t r o d e s  w e r e  a p p l i e d  to 
the  p e r i p h e r a l  end of the d i v i d e d  p e r o n e a l  n e r v e  and c o v e r e d  wi th  m i n e r a l  o i l .  

The  s c i a t i c  n e r v e  was  c o v e r e d  wi th  a wick  of co t ton  wool  soaked  in R i n g e r ' s  s o l u t i o n  and s t i m u l a t e d  
with  s q u a r e  p u ] s e s  (0.1 m s e c ,  1 / s e c )  f r o m  a type  S I F - 4  b i o s t i m u l a t o r ,  s y n c h r o n i z e d  with  t r i g g e r i n g  of the  
b e a m  of  a type  t~O-7 o s c i l l o s c o p e ,  f r o m  the  s c r e e n  of  which  the a c t i o n  p o t e n t i a l s  w e r e  p h o t o g r a p h e d  o n f i l m .  

The t h r e s h o l d  s t r e n g t h  of  n e r v e  s t i m u l a t i o n  was  d e t e r m i n e d  in vo l t s  and the m a x i m a l  s t i m u l a t i o n  
g iv ing  an a c t i o n ' p o t e n t i a l  of  m a x i m a l  a m p l i t u d e  was  chosen .  The s e g m e n t  of n e r v e  r e s t i n g  on the s t i m u l a t -  
ing e l e c t r o d e s  and c l o s e  to t h e m  was  then  c o v e r e d  with  a th in  l a y e r  of co t ton  wool  soaked  wi th  s e r u m ,  and 
i r r i g a t e d  with  serum for  3 - 5  rain. 

D e p a r t m e n t  of P a t h o l o g i c a l  P h y s i o l o g y ,  N. I .  P i r o g o v  Second Moscow M e d i c a l  I n s t i t u t e .  ( P r e s e n t e d  
by  A c a d e m i c i a n  of  the A c a d e m y  of  M e d i c a l  S c i e n c e s  of  the  USSR A. D. Ado.) T r a n s l a t e d  f r o m  B y u l l e t e n '  
I ~ k s p e r i m e n t a l ' n o i  B i o l o g i i  i M e d i t s i n y ,  Vol .  67, No. 6, pp.  55 -57 ,  June ,  1969. O r i g i n a l  a r t i c l e  s u b m i t t e d  
Augus t  13, 1967. 
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TABLE 1. Changes  in T h r e s h o l d  and Maximal  S t reng ths  of Nerve  
S t imu la t i on  (in V) a f t e r  Appl ica t ion  of S e r u m  

Parameter investigated 

Mean threshold strength of nerve 
stimulation 

before contact with serum 
after contact with serum 

Meanvalue of difference (M~m) 

Mean maximal strength of nerve 
stim ula tion 

before contact with serum 
after contact with serum 

Mean value of difference (M+ m) 

Unsensitized Sensitized 
animals animals 

i guinea 
rats (10) pigs (9) 

0,234 0,30 
0,158 0,22 

0,076_+0,027 0,08• 
P=0,012 P=0,012 

0,59 1,3l 
0,40 0,93 

I 0,19_+0,059 0,39• 
P=O;O1 P<O,O1 

guinea 
rats (15) pigs (37) 

0,12 0,29 
0,17 0,48 

0105• 0,19---0,019 
P<0,01 P<0,001 

0,54 1,6 
0,84 3,1 

0,30• 0,090 1,5• 
P<0,01 P<0,001 

Fig .  1. Effect  of spec i f i c  s e r u m  
on exc i t ab i l i t y  of s c i a t i c  n e r v e  of 
a s e n s i t i z e d  guinea  pig.  Curves  
f r o m  left  to r ight :  I) in i t i a l  n e r v e  
po ten t i a l s ;  II) ne rve  po ten t i a l s  
15 m i n  a f t e r  app l i ca t ion  of s e r u m  
to n e r v e  in  d i lu t ion  of 1:2; EI) po-  
t e n t i a l s  20 rain a f t e r  app l i ca t i on  of 
whole s e r u m ;  a) t h r e sho ld  s t r eng th  
of n e r v e  s t i m u l a t i o n :  in  I) 0.32 V; 
i n i I )  0.58 V; i n I I I )  0.85 V; b) m a x -  
ima l  s t r e n g t h  of n e r v e  s t i m u l a t i o n :  
i n I )  1.5; i n I I )  3 V; in I I I )  4 V .  
T i m e  m a r k e r  1 m s e c .  

E x p e r i m e n t s  c a r r i e d  out on 10 con t ro l  r a t s  and 9 con t ro l  
guinea  pigs showed that  exc i t ab i l i t y  of the s c i a t i c  n e r v e  r i s e s  
s h a r p l y  a f t e r  app l i ca t ion  of h o r s e  s e r u m ,  bov ine  s e r u m ,  or  egg 
a l b u m i n  to i t .  This  was shown by a d e c r e a s e  of the t h r e s h o l d  and 

m a x i m a l  s t r eng th  of n e r v e  s t i m u l a t i o n ,  c o m p a r e d  with i n i t i a l l y  
(Table  1). The fo re ign  s e r u m  ev iden t ly  i n c r e a s e s  the exc i t ab i l i t y  
of the n e r v e  through a nonspee i f i c  s t i m u l a n t  ac t ion .  

In a s e r i e s  of e x p e r i m e n t s  on s e n s i t i z e d  r a t s  and guinea  
pigs the n e r v e  was f i r s t  i r r i g a t e d  with nonspec i f i c  s e r u m ,  such 
as  bov ine  s e r u m  a l b u m i n ,  a f t e r  s e n s i t i z a t i o n  with h o r s e  s e r u m .  
Af te r  app l i ca t i on  of the nonspec i f i c  s e r u m ,  j u s t  as  in  the con t ro l  
e x p e r i m e n t s ,  exc i t a t ion  of the n e r v e  was  i n c r e a s e d  for  a sho r t  
t ime .  Af ter  r i n s i n g  the n e r v e  with R i n g e r ' s  so lu t ion ,  the effect  
of  spec i f i c  s e r u m  on the n e r v e  was  t es ted .  

In 45 of 52 e x p e r i m e n t s ,  d i lu ted  s e r u m  (1:2, 1:4) was  u s e d  
to be g i n  with .  In 27 e x p e r i m e n t s ,  exc i t ab i l i t y  of the n e r v e  was  
r educed  and in 5 it  was  unchanged .  In 13 c a se s  some  i n c r e a s e  in 
exc i t ab i l i t y  of the n e r v e  was  o b s e r v e d .  However ,  on s u b s e q u e n t  
contac t  be tween  the n e r v e  and und i lu ted  s e r u m ,  as a ru l e  its ex -  
c i t ab i l i t y  fe l l .  In 7 e x p e r i m e n t s  the n e r v e  was t r e a t e d  f r o m  the 
b e g i n n i n g  with whole spec i f i c  s e r u m ,  and in 7 c a s e s  d e p r e s s i o n  
of i ts  exc i t a t ion  was  o b s e r v e d .  Subsequent  app l i ca t i on  of spec i f ic  
s e r u m  to the n e r v e  lowered  i ts  exc i t ab i l i t y  even  m o r e .  D i r e c t  
ev idence  of d e p r e s s i o n  of e x c i t a b i l i t y  of the n e r v e  was  an  i n c r e a s e  
in the t h r e sho l d  and m a x i m a l  s t r e n g t h s  of n e r v e  s t i m u l a t i o n  
(Table  1). 

The t h r e s h o l d  and m a x i m a l  s t r e n g t h s  of n e r v e  s t i m u l a t i o n  
a f t e r  con tac t  with a n t i ge n  w e r e  i nves t i ga t ed  in  e x p e r i m e n t s  c a r -  

r i ed  out  a t  d i f f e ren t  t i m e  i n t e r v a l s  ( f rom 15 to 60 rain or  m o r e ) .  Throughout  the pe r iod  of o b s e r v a t i o n  the 
l eve l  of exc i t a t i on  of the n e r v e  r e m a i n e d  d e p r e s s e d ,  except  in  4 e x p e r i m e n t s .  

In  85% of the e x p e r i m e n t s ,  i m m e d i a t e l y  a f t e r  app l i ca t ion  of spec i f i c  s e r u m  to the n e r v e  the ampl i t ude  
of the m a x i m a l  po ten t ia l  r e m a i n e d  unchanged .  However ,  in  some  e x p e r i m e n t s ,  a f t e r  r e p e a t e d  app l i ca t i on  
of s e r u m  an t i gen  to the n e r v e ,  the ampl i t ude  of the m a x i m a l  r e s p o n s e  was  d e p r e s s e d  below i ts  in i t i a l  va lue .  
In i t i a l  d e p r e s s i o n  of ne rve  exc i t a t i on  was  ev iden t ly  fol lowed by  b lock ing  of the lowTthresho ld  n e r v e  f i b e r s  
and ,  consequen t l y ,  by a m o r e  s e v e r e  d i s t u r b a n c e  of e x c i t a b i l i t y  of the n e r v e  t r u n k  as  a whole (Fig.  1). 
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The results of these experiments in which action potentials of the sciatic nerve of sensitized animals 
were recorded indicate that specific serum acts directly on the nerve, depressing its excitability. 
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