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A d i s tu rbance  of ace ty lcho l ine  syn thes i s  as  a r e s u l t  of depanc rea t i za t ion  caused  an al~oreeiable in- 
c r e a s e  in the ve loc i ty  of axoDlasm transl~ort  in thick medul la ted  nerve  f ibe r s  of f rogs ,  accompanied  by  a 
s l ight  i nc rea se  in the durat ion of the r e f r a c t o r y  pe r iods  and a d e c r e a s e  in the ve loc i ty  of conduction of the 
nervous  impulse .  After  a d m i n i s t r a t i o n  of r e p l a c e m e n t  doses  of pha rmaco log ica l  aee ty lchol ine ,  axoDlasm 
t r a n s p o r t ,  conduction ve loc i ty  of the nervous  impulse ,  and the dura t ion  of the r e f r a c t o r y  pe r iods  r e tu rned  
to no rma l .  In bo tu l i sm and te tanus ,  a def ic iency of ace ty lchol ine  syn thes i s  in the body does not p reven t  
d i s tu rbances  of axop la sm t r a n s p o r t  or loss  of the ab i l i ty  for rap id  conduction of the nervous impulse  in 
thick medul la ted  neurons .  

In bo tu l i sm and tetanus a d i s tu rbance  of the conduction of exc i ta t ion  in synapses  of the cen t ra l  n e r -  
vous sys tem and in myoneura l  junct ions is a s s o c i a t e d  with the blocking of t e rmina l  d iv is ions  of the nerve  
f ibe r s  and inhibit ion of the r e l e a s e  of ace ty lchol ine  in presynaDtie endings [51. Meanwhile,  in the affected 
motor  and s e n s o r y  neurons ,  a d i s tu rbance  of axon t r a n s p o r t  is obse rved ,  p a r t i c u l a r l y  in the la te  s t a t es  of 
poisoning.  Cessa t ion  of axop lasm t r a n s p o r t  is combined as  a rule  with slowing of conduction of the nervous 
impulse  and a m a r k e d  i n c r e a s e  in dura t ion  of the phases  of the r e f r a c t o r y  per iod  [2, 31. 

It was t he re fo re  decided to study the effect  on the ve loc i ty  of axoolasm transl~ort  of a t e m p o r a r y  d i s -  
turbanee  of aee ty lchol ine  syn thes i s ,  and to de t e rmine  whether  under  these  c i r c u m s t a n c e s  the c h a r a c t e r  of 
development  of botulinus and tetanus poisoning is modif ied and whether the affected neurons a r e  capable  
of u t i l i z ing  ace ty lcho l ine  as  a t r o p h i e  subs tance .  

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

Expe r imen t s  were  c a r r i e d  out on frogs (Rana ridibunda) in the autumn and win te r .  The toxins were  
in jec ted  into the musc l e s  of the p o s t e r i o r  su r face  of the thigh in the following doses :  botulinus toxin 1 r ag /  
100 g body weight (1 MLD, equivalent  to 0.00005 mg of d ry  toxin), tetanus toxin 1-4 rag/10 g body weight 
(1 MLD, equivalent  to 0.00001 mg of dry  toxin). To produce a r e v e r s i b l e  d i s tu rbance  of ace ty lchol ine  m e t a -  
b o l i s m ,  some an ima l s  underwent  depanc rea t i za t ion .  The opera t ion  was c a r r i e d  out under  s t e r i l e  condi-  
t ions 6-8 days  before  the acute  expe r imen t .  Tetanus toxin was in jec ted  24 h before  the opera t ion  and botu-  
l inus toxin 4-6 days a f t e r ,  i . e . ,  to ensu re  that the p ic tu re  of poisoning would develop on the 6th-Sth day af -  
t e r  the opera t ion ,  at the t ime  of max ima l  ace ty lcho l ine  def ic iency [1]. Compensat ion  of the d i s tu rbed  func- 
t ion of the nervous  s y s t e m  in the d e p a n c r e a t i z e d  a n i m a l s  was produced by inject ing 1 ml of pha rmaco log i ca l  
ace ty lchol ine  in a concent ra t ion  of 1 • 10 -4 g / m l  into the abdominal  vein 30-45 rain before  the acute  ex-  
p e r i m e n t s .  

In the acute e x p e r i m e n t s ,  5 or 6 thick medul la ted  nerve  f ibers  of the sc ia t i c  ne rve ,  10-20 g in d i a -  
m e t e r ,  connected  with the co r r e spond ing  sp ina l  nerve  cen t e r s ,  were  d i s s e c t e d  in poisoned and nonpoisoned 
f rogs  by T a s a k i ' s  method [41, and the ve loc i ty  of axop tasm t r a n s p o r t  in them was r e c o r d e d  by means  of the 
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MKU-1 miniature motion picture camera .  The velocity of conduction of the nervous impulse and duration 
of the absolute and relat ive phases of the r e f r ac to ry  period were then studied by the method of Mikhailov 
and co-workers  [2, 3]. Altogether 268 experiments ,  including 20 controls ,  were Derformed. 

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

The disturbance of aeetyleholine synthesis considerably modified the physiological state of the axo- 
p lasm and the velocity of its t ranspor t  in thick medullated nerve fibers of poisoned and nonpoisoned frogs.  
As Table 1 shows, depancreat izat ion at t imes of maximal mediator  deficiency appreciably increased  the 
axeplasm t ranspor t  while reducing the veloci ty of conduction of the nervous impulse and increas ing the 
duration of the phases of the r e f r ac to ry  period. After administrat ion of compensatory  doses of pharmacolo-  
gical acetylcholine,  the res to red  veloci ty of axoplasm t ranspor t  and the pa ramete r s  of function of the thick 
medullated nerve fibers were close to the control  level. Similar  resul ts  were obtained in the case of spon- 
taneous res tora t ion  of aeetylcholine synthesis at la ter  periods after  the operation. 

A deficiency of acetylcholine in the body was thus associa ted with an increase in the velocity of axe- 
p lasm t ranspor t ,  but under these c i rcumstances  the thick medullated nerve f ibers were evidently supplied 
with insufficient acetylcholine to maintain their  normal  function. 

The aeetylcholine deficiency produced in depancreat ized animals modified the charac te r  of the 
changes in the thick medullated nerve fibers produced by botulinus and tetanus toxins. In botul ism, in the 
prepara ly t ic  stage, the veloci ty of axoplasm t ranspor t  was increased although, admittedIy,  to a somewhat 
l e s se r  degree than in animals with an intact pancreas  [2!. In the la ter  stage of poisoning, however,  the 
flow of axoplasm stopped completely.  Injection of compensatory  doses of pharmacological  aeetylcholine 
into animals poisoned with botulinus toxin slowed the velocity of axoplasm t ranspor t  if the flow still con- 
tinued, but had no effect if the flow of axopiasm had stopped. In tetanus poisoning developing in associat ion 
with aeetyleholine deficiency, the initial inc rease  in velocity of axoptasm t ranspor t  observed in nonpoisoned 
animals af ter  the operation was not observed.  In contras t  to botulism poisoning, in tetanus the eompen- 
sa tory  injection of pharmaeologieaI  aeetylcholine did not slow the flow of axoDlasm. The study of the phys-  
iological pa ramete r s  showed that in the ear ly  stage of botulinus and tetanus poisoning in depancreat ized 
frogs the velocity of conduction of the nervous impulse and the duration of the phases of the r e f r ac to ry  
period were not significantly changed. In this ease,  injection of pharmacological  aeetyleholine had no sig-  
nificant effect on the physiological state of the thick medullated nerve fibers.  If the flow of axoplasm had 
ceased in the late stages of botulinus and tetanus poisoning, the same decrease  in the physiological pa ra -  
mete rs  was found as in animals  with an intact pancreas .  

The resul ts  thus show that aeetyleholine and botulinus and tetanus toxins can influence the t ranspor t  
of axoplasm and also,  apparent ly,  its synthesis  in the nerve cell independently. It fellows that changes in 
acetylcholine metabol ism have no specific role in the mechanism of damage to motor  and sensory  neurons 
with thick medullated fibers in botulism and tetanus. 
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