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Effects of Succ iny lcho l ine  on 7 - F i b r e s  

I t  h a s  been  r e p o r t e d  t h a t  Succ iny lcho l ine  (Sch) b locks  
n e u r o m u s c u l a r  t r ansmiss ionS ,  increases  a f f e r en t  dis-  
charges  f r o m  muscle  sp ind les  ~, h a s  a v a r i e t y  of s e c o n d a r y  
effects due  to  inc reased  a f f e r en t  d i scharges  f rom musc le  
spindles  u p o n  sp ina l  ref lexesa-5,  a n d  af fec ts  t h e  p re syn -  
ap t i c  t e r m i n a l s  of e -motor - f ib res* ,L  

The  m a i n  pu rpose  of t h e  p r e s e n t  e x p e r i m e n t  was  to  
inves t iga te ,  as a n  e x t e n s i o n  of o u r  p r e v i o u s  e x p e r i m e n t s  
on  e-f ibres  ~, w h e t h e r  Sch af fec ts  t h e  presynapt ic ,  t e r m i n a l s  
of 7'-fibres. 

E x p e r i m e n t s  were  p e r f o r m e d  on  10 u n a n a e s t h e t i z e d  
spinal  ca t s  whose  sp ina l  cords  were t r a n s e e t e d  a t  t h e  
.a t lanto-occipi ta l  m e m b r a n e .  L a m i n e c t o m y  was p e r f o r m e d  
m the  usua l  m a n n e r ,  a n d  h i n d l i m b s  were  d e n e r v a t e d  
excep t  for t he  gas t rocnemius - so l eus  (GS) muscles .  G r e a t  
care was t a k e n  n o t  to  d a m a g e  t he  b lood s u p p l y  to  t h e  
nerves.  T h e  v e n t r a l  roo ts  of L7 a n d  S1 were  sec t ioned  
close to t h e  sp ina l  cord,  a n d  t h e  d i s t a l  cu t  end  of t h e  
roots  were d iv ided  u n t i l  a s ingle  ac t ive  a x o n  was  o b t a i n e d .  
A r e c t a n g u l a r  pulse  of 40 #sec  d u r a t i o n  was  app l i ed  a t  a 
f r equency  of 1/~_ 3 see t h r o u g h  b i po l a r  s i lver  e lec t rode  to  
the G S  n e r v e  a t  t h e  pop l i t ea l  fossa, Sch  (20-200 #g/kg)  
was r e p e a t e d l y  in j ec t ed  in to  t h e  r a d i a l  ve in  a n d  records  
were t a k e n  a t  l eas t  3 h a f t e r  d i s c o n t i n u a t i o n  of e t h e r  
anaes thes ia ,  I n t e r v a l s  of success ive  in j ec t ions  were more  
t h a n  30 rain  8, 

23 ~-f ibres  were s tud ied .  T h e  c o n d u c t i o n  veloci t ies  of 
these  f ibres  r a n g e d  f rom 20-41 m/see.  3 types  of Sch  
effects  were  obse rved .  

(1) A b u r s t  of 2-5  d i scha rges  a t  f r equenc ies  of 100 to  
300/see occur red  in  11 o u t  of 23 u n i t s  in  r e sponse  to  s ingle  
shock  s t i m u l a t i o n  of t h e  G S  n e r v e  for  less t h a n  1 ra in  
a f te r  t h e  d r u g  a p p l i c a t i o n ;  a n  e x a m p l e  of t h i s  effect  is 
shown in t h e  F i g u r e  (20 see). T he  d u r a t i o n  of t he  effect  
co r re sponds  closely to  t h e  initial phase of t h e  evoked  
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Antidromically conducted action potentials of an c~-fibre and a 
T-fibre were recorded from thin S l ventral root filament containing 
1 ~-fibre aud 1 ~,-fibre innervating gastrocnemius-soleus muscles on 
stimulation of the GS nerve at the popliteal fossa (Control). Conduc- 
tion velocity of the 0~-fibre = 115 m/see, y = 33 mlsec. Fonowing 
injection of Sch into the radial vein at a dose of 39/~g]kg, first 
reaction was repetitive antidromic discharges (20 see), then latency 
of the ~-spike delayed (30 see), and finally the y-spike disappeared 
(1.5 mill). About 5 min later the spike recovered. No change in the 
evoked action potential of the 0~-fibre was observed during these 
periods. It should be noted here, however, tlmt occurrence of 
repetitive antidromic discharges from c~-fibres has already been 

reported ~. 

E M G  of t h e  G S  musc le  w h e n  e n d - p l a t e s  seem to  be  
p a r t i a l l y  b locked  7. 

(2) A n t i d r o m i c  r epe t i t i ve  d i scharges  were  e l ic i ted w i th -  
o u t  e lec t r ica l  s t i m u l a t i o n  to  t he  n e r v e  in  7 o u t  of 23 uni t s ,  
All  t he se  7 u n i t s  showed  t he  b u r s t  d i scharges  m e n t i o n e d  
a b o v e  to  e lec t r ica l  s t imu la t i on ,  

These  2 t y p e s  of Sch-evoked  a n t i d r o m i c  r e p e t i t i v e  dis-  
cha rges  were cons ide red  to  o r ig ina t e  f rom the  p r e s y n a p t i c  
t e r m i n a l s  of y-f ibres  for  t h e  fo l lowing r easons :  (a) i t  is 
k n o w n  t h a t  t h e r e  is a n  e n d - p l a t e  a t  some y - n e u r o m u s c u l a r  
j u n c t i o n s  wh ich  is morpho log i ca l l y  s imi la r  to  t h e  o r d i n a r y  
e x t r a f u s a l  e n d - p l a t e  (p l a t e - end ing  of BARKER a n d  II'O); 
(b) i t  is wide ly  be l ieved  t h a t  i n t r a f u s a l  n e u r o m u s c u l a r  
t r a n s m i s s i o n  is m e d i a t e d  b y  Ace ty l cho l ine  as in  t h e  
e x t r a f u s a l  end-plateX°. F o r  t he se  reasons  i t  m a y  n o t  be  
u n r e a s o n a b l e  to  cons ide r  t h a t  t he  a b o v e - m e n t i o n e d  y- 
a n t i d r o m i c  r e p e t i t i v e  d i scharges  o r ig ina t e  f rom t h e  pre-  
s y n a p t i c  t e rmina l s ,  as t h e y  do in  t h e  case of e-f ibres .  
T h i s  m a t t e r  is u n d e r  f u r t h e r  i nves t i ga t i on .  

(3) I m p u l s e  c o n d u c t i o n  of y-f ibres  was  b locked  in  14 
o u t  of 23 u n i t s  a f t e r  Sch  in jec t ion .  Th i s  b l o c k i n g  fol lowed 
t h e  a b o v e - m e n t i o n e d  a n t i d r o m i c  r e p e t i t i v e  d ischarge~ 
a n d  l e n g t h e n i n g  of t h e  l a t e n c y  of t h e  e v o k e d  sp ike  
(Figure,  30 see). The  b l o c k i n g  d i s a p p e a r e d  a f t e r  5-15 min ,  
d e p e n d i n g  on  t h e  dose of Sch;  t h i s  pe r iod  of b lock ing  
agrees  well  w i t h  t h a t  of the  s t i m u l a t i n g  a c t i o n  of t h e  
d r u g  on  musc le  spindles .  I n  a few cases, S-spikes d i sap-  
p e a r e d  w i t h o u t  f i r s t  showing  the  r e p e t i t i v e  a n t i d r o m i c  
d ischarges .  No c h a n g e  in  t h e  s h a p e  or  l a t ency  of t he  e v o k e d  
~-spike was obse rved  d u r i n g  t he  pe r iod  of ),-blocking. As  
to  t h e  m e c h a n i s m s  of t h i s  b locking ,  i t  is n o t  c lea r  a t  
p r e s e n t  w h e t h e r  i t  is a d i r ec t  ef fec t  of Sch  or  a s e c o n d a r y  
ef fec t  due  to  a n  inc rease  of p o t a s s i u m  ions  in  b lood  
s e r u m  11,12 

ZusammenJassung. Die W i r k u n g  v o n  Succ iny lcho l in  
au f  die y - F a s e r n  a n  u n a n A s t h e s i e r t e n  sp ina l en  K a t z e n  
wurde  a n a l y s i e r t :  (1) 2-5  a n t i d r o m e  E n t l a d u n g e n  e iner  
F r e q u e n z  100-300/see  bei  e iner  e l ek t r i s chen  E inze l r e i zung ;  
(2) a n t i d r o m e ,  r e p e t i e r e n d e  E n t l a d u n g e n  o h n e  e l ek t r i s che  
Re i zung ;  (3) B loc lde rung  de r  y - Impu l se  folgte  w i ih rend  
5-15  ra in  den  a n t i d r o m e n  E n t l a d u n g e n .  
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