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Exper iments  c a r r i ed  out by Nasonov 's  method have shown that guanidine i n c r e a s e s  the 
sorp t ive  p rope r t i e s  of the i so la ted  s a r t o r i u s  musc le  of Rana t e m p o r a r i a  re la t ive  to the 
vi tal  dye methylene b l u e .  This action is p revented  by tile cholinoIytie (muscle relaxant)  
pa ramyon .  Tr ie thylchol ine  a lso  i n c r e a s e s  sorpt ion  of vital  dye by m u s c l e s .  It  does not 
p reven t  the inc rease  in sorp t ion  of the dye by s t r i a t ed  musc le  produced by guanidineo 

One of the authors  [6] has p rev ious ly  shown that spec i f ic  inhibi tors  of acetylcholine syn thes i s ,  namely  
hemichol inium and t r ie thylchol ine (N-tr ie thylaminoethanol) ,  inhibit the exci ta t ion of s t r i a t ed  musc le  in 
r e sponse  to the act ion of acetylchol ine,  subeehol (the dicholine e s t e r  of suber ic  acid), and nicotine.  These  
drugs,  in the modern  view, exci te  spec i f ic  chemorecep to r s  of the pos tsynapt ic  m e m b r a n e  in chol inergic  
synapses .  

The object  of this invest igat ion was to study the effect  of t r ie thylchol ine,  an inhibitor of acetylcholine 
synthes is ,  on the action of guanidine. 

The act ion of guanidine on the cont rac t i le  act ivi ty of s t r i a ted  musc les  gives r i s e  to f requent  twitches 
of va r i ed  ampli tude,  which a r e  s u p p r e s s e d  by cu ra r e  and d i sappear  a f te r  denervat ion [9]. The mos t  recent  
e lec t rophys io logica l  invest igat ions have shown that the action of guanidine is due to an i nc rea se  in the 
l ibera t ion  of acetylchol ine by motor  nerve  endings evoked by a nervous  impulse  [7, 9, 10]. 

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

Exper imen t s  were  c a r r i e d  out on innervated  and noninnervated a r ea s  of the i so la ted  s a r t o r i u s  musc le  
of male  f rogs  (Rana t e m p o r a r i a ) .  The c r i t e r ion  of exci tat ion of the musc les  was an i nc r ea se  in the i r  
so rp t ive  p rope r t i e s  re la t ive  to the vi tal  dye methylene blue.  It has been shown by Nasonov 's  school [4] and 
also by Ginets inski i  and c o - w o r k e r s  [1, 5] that  the abi l i ty of acetylchol ine to i nc rea se  sorp t ion  of dye by 
s t r i a t ed  musc le  is a r e su l t  of speci f ic  exci tat ion of the chol inergic  r e c e p t o r s  of this musc le .  The e x p e r i -  
ments  w e r e  c a r r i e d  out by Nasonov ' s  method [4]. The 254 expe r imen t s  were  divided into f ive s e r i e s ,  to 
study the following p rob lems :  ]) the intensi ty  of sorp t ion  of dye by a musc le  i m m e r s e d  in a solution of the 
dye in R inge r ' s  fluid (normal); 2) the same ,  in the p r e s e n c e  of guanidine (guanidin); 3) the effect  of p r e -  
l iminary  i m m e r s i o n  of the musc le  in a solution of the cholinolytic drug pa ramyon  in R inge r ' s  solution on 
sorpt ion  of the dye in the p r e s ence  of guanidine (paramyon + guanidine); 4) the effect  of p r e l im ina ry  
i m m e r s i o n  of the musc le  in a solution of t r ie thylchol ine in R inge r ' s  solution on sorpt ion of dye in the p r e -  
sence  of guanidine (tr iethylcholine + guanidine); 5) the in tensi ty  of sorpt ion  of dye a f t e r  p r e l i m i n a r y  
i m m e r s i o n  of the musc le  in a solution of t r ie thylchol ine in R inge r ' s  solution (tr iethylcholine).  

Methylene blue was used in a concentrat ion of 2 . 1 0  -4 and 4 .  ] 0 -4, guanidine hydrochlor ide  in a con-  
centra t ion of 1 �9 I0 -s, p a r am yon  in a concentra t ion of 4" ]0 -5, and t r ie thylchol ine  in a concentra t ion of 
5 �9 10 -3. 

Depar tment  of Pharmaco logy ,  Orenburg  Medical Inst i tute .  (Presen ted  by Academic ian  of the Academy 
of Medical Sciences of the USSR V. V~ Zakusov.)  Trans la ted  f rom Byulleten '  Ekspe r imen ta l ' no i  Biologii 
i Meditsiny,  Vol~ 69, No. 3, pp. 74-76, March,  1970. Original a r t i c l e  submit ted  January  21, 1969. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

300 



The dye was ex t rac ted  f r o m  the musc les  with acidif ied 75 ~ ethanol.  The quantity of dye absorbed  was 
de te rmined  with the F]~K-M photoe lec t r ic  c o l o r i m e t e r  and e x p r e s s e d  in conventional units~ The extinction 
(optical density of the solution) was calculated pe r  g r a m  dry  weight of musc le  and mult ipl ied by 10 ~ (to ob-  
tain whole numbers ) .  

EXPERIMENTAL RESULTS 

Guanidine caused an i nc r ea s e  in sorpt ion  of dye by the innerva ted  a r e a s  of the s a r t o r i u s  musc le  
(from 80=~4~ to 103=~3o56 units;  P < 0~ This  action was not exhibited a f t e r  p r e l i m i n a r y  t r e a t m e n t  of 
the musc le  with the cholinolytic pa r am yon  (sorption of the dye 87~5~ units) .  P r e l i m i n a r y  t r e a t m e n t  of 
the musc le  with t r ie thylchol ine  did not p reven t  the abil i ty of guanidine to inc rease  sorp t ion  of the dye by 
the innerva ted  pa r t  of the musc le ,  to a value of 109~9.53 units (P < 0.01). No re l iab le  resu l t s  were  obtained 
for  the noninnervated pa r t s  of the s a r t o r i u s  musc le ,  to indicate the effect  or  o therwise  of guanidine or 
guanidine with p a r a m y o n  on sorpt ion  of the dye by this pa r t  of the muscle~ However,  p r e l i m i n a r y  t r ea tmen t  
of the musc le  with t r ie thylchol ine i nc rea sed  sorpt ion  of the dye in the p r e s e n c e  of guanidine by the non- 
innerva ted  p a r t  of the musc le  (exper iment  93=~8.45, control  74• units; P < 0.05). Tr ie thylehol ine  i t se l f  
caused an i n c r e a s e d  in serp t ion  of dye both by the innervated (105~4.23 units;  P < 0.002) and the noninner -  
r a t ed  (119• units;  P < 0.002) pa r t s  of the s a r t o r i u s  musc le .  

Data concerning the p resynap t i c  c h a r a c t e r  of action of guanidine sugges t  that i nc rea sed  sorpt ion  of 
dye by the innerva ted  pa r t  of the musc le  was due to l ibera t ion  of acetylchol ine f rom the nerve  endings under  
file influence of guanidine. Other  mechan i sms  evidently lay at the base  of the effects  of t r ie thylchol ine  in 
these  expe r imen t s .  To begin with, it is an in te res t ing  fact  that  t r ie thylchol ine  i tself  s ignif icantly i nc rea sed  
sorpt ion  of the dye by both innervated  and noninnervated pa r t s  of the s a r t o r i u s  musc le .  This  effect  was 
unchanged when guanidine acted on the musc le  af ter  p r e l i m i n a r y  t r e a t m e n t  with t r ie thylehol ine .  At the 
s a m e  t ime,  as invest igat ions in the au thor ' s  l abo ra to ry  have shown, p r e l i m i n a r y  t r e a t m e n t  of the s a r t o r i u s  
musc le  with t r ie thylehol ine  p reven ts  the i nc rea se  in sorpt ion  of dye by the innervated  p a r t  of the s a r t o r i u s  
musc le  under  the influence of acetylcholine~ F o r  instance,  the innerva ted  pa r t s  of the intact  musc le  ab-  
so rbed  69~=5.44 units of dye, compared  with 93• units a f te r  the action of acetylchol ine .  After  t r e a t m e n t  
of the musc le  with t r ie thylchol ine  and acetylcholine,  sorpt ion  of the dye amounted to 81=~6.84 uni ts ,  i ,e . ,  it 
did not differ  significantly f r o m  no rm a l  (P > 0.05). 

The expe r imen t s  also showed that  the abil i ty of gum~idine to i nc rea se  sorp t ion  of dye by the innervated  
pa r t  of the s a r t o r i u s  musc le  is comple te ly  p reven ted  by pa ramyon ,  which blocks the ehol inergic  r e c e p t o r s  
of the pos t synapt ic  m e m b r a n e ,  but is not prevented  by t r ie thylchol ine ,  which effects  synthes is  of the 
acetylchol ine  media to r  in the synapt ic  ve s i c l e s  located in the axoplasm of the p resynap t i c  ne rve  ending [3]. 
With these  facts  in mind, and r e m e m b e r i n g  also the p r e s y n a p t i c c h a r a c t e r  of act ion of guanidine, i t  can be 
p o s ~ l a t e d  that  guan id inepromotes the  l ibera t ion  of aeetylchol ine,  not f rom the synapt ic  ve s i c l e s ,  but f r o m  
other  t i s sue  depots in the region of the p resynap t i c  endings [8]. 

This hypothesis  is conf i rmed by the r e su l t s  of  e lec t rophysiologicaI  invest igat ions showing that 
guanidine causes  a fu r the r  i nc r ea s e  in the end-pla te  potential  af ter  the act ion of ca lc ium,  which l i be ra t e s  
aeetylchol ine  f r o m  synapt ic  ve s i c l e s  [10]. At the same  t ime,  guanidine has no effect  on the f requency or  
ampli tude of the minia ture  end-pla te  potent ia ls ,  which a r e  thought to be genera ted  in eormection with the 
spontaneous l ibera t ion  of acetylchol ine med ia to r  f rom synapt ie  ves i c l e s  [2]. 
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