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We noted earlier the abil i ty of paramion--a  preparation with pronounced curare- l ike  a c t i o n - t o  produce con-  

traction of the tonic muscles. However, Hsaio K'un-tse  [3] detected only a cholinolytic effect in paramion. The 

author did not succeed in producing contraction of an isolated rectus abdominis muscle, evidently as a result of in -  
sufficient duration of the observation. 

This report presents the results of supplementary observations, in which we detected the possibility of produc- 

ing cholinotytic and chol inomimet tc  effects through the use of the same substance. 

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

The investigation was conducted on an isolated rectus abdominis muscle of a grass frog. Before the beginning 

of the test, the muscle was kept in Ringer solution, subjected to continuous aeration, for no less than 1 h. The chol-  

inomimet ic  effect of paramion was investigated at concentrations of 1 �9 10-4-1 �9 10-s in 70 experiments. In addi-  

tion to paramion, we tested other Soviet preparations with curare-l ike action: pyrolaxon, diplacin,  and t r imethyl-  

a -naph thy lammonium iodide (the latter was synthesized in the laboratory headed by A. M. Khaletskii). 

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

The results of the experiments, presented in the tabte, give evidence that paramion produces contraction of 
the tonic muscles (Fig. 1), while curare (Schuchardt Company) prevents it. 

Action of Curare and Paramion on the Frog Rectus 

Abdominis Muscle 

C o n e ,  o f  c u r -  

a r e  (pre l im-  

inary influence) 

4-i10-~(10.15 

rrl in) 

2.5 " 10-6 

Conc. of para-  

mion 

1 - 10 .6 

2 .10-s ;  1"10 -4 

2 �9 10-s; 2 �9 10 -s 

4. 10-5 

Total no. 

of expts. 

4 

66 
12 

12 

No. of expts. 

in which 

contraction 

was observed 

Paramion in a 1 �9 10"6 concentration temporar-  

ily suppresses guanidine tremors (which possess a chol-  

inergic origin) of the frog sartorius muscle; their 

permanent suppression arises at a paramion concentra-  
tion of 0.9.5" 10-5 or 2"10 -s. 

Thus, the paramion concentrations that are chol-  

inolytic on the nontonic muscles produce a cholino- 

3 mimet i c  effect on the tonic muscles. Paramion 
66 (1 �9 10-4-4 �9 10-s) suppresses guanidine tremors in an 

0 isolated frog rectus abdominis muscle, but in this 

case, after suppression of the tremors, muscle contrac- 
5 ture develops (Fig. 2). 

Pyrolaxon in a concentrat ion of 1 �9 1 0 - 4 .  
1 �9 10-s produced contracture of isolated frog rectus 

This contracture also develops slowly and reached 1-3 mm in an hr. abdominis muscle in 11 out of 24 experiments. 

Diplacin in a concentration of 1 �9 10-4 or 2 " 10-5 produced no contracture of the tonic muscles in any of 6 
experiments, in the case of observation for no less than an hour. 
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Fig. 1. Action of paramion on the 
frog rectus abdominis muscle.  The 
arrow denotes the moment  of intro-  
duction of paramion (4 �9 10-~) into 

the beaker.  At 19 h 40 rain, mus-  
c le  contracture arose. Subsequently, 

an increase in the contracture can 
be seen on the readings taken at 5 
min intervals.  

Fig. 2. Influence of paramion on the frog rec-  
tus abcominis  muscle under conditions of guan- 
idine hyperkinesis. To the left  can be seen mus- 
cle contractions induced by guanidine (1 .10-4) ,  

introduced into the beaker  at 12 h 22 rain: con-  
tractions began at 12 h 29 min. At 12 h 51 min,  
paramion (4 �9 10"s) was added to the beaker: af-  
ter a minute,  the muscle  contractions ceased, but 
then muscle contracture arose. 

On isolated frog rectus abdominis muscle,  t r i emthy l -cz -naph thy lammonium iodide, which exerted a curare-  
l ike  action,  produced contracture in concentrations of 1 �9 10"4, 2 �9 10-s, and 2 �9 10-s; in the case of strong concen-  
trations of the preparation, the contracture reached 14-29 mm in 10 rain. 

During the first 10-20 min,  contracture developed most rapidly.  When the muscles were washed for 1.5 h, 
this contracture disappeared and could be repeatedly  induced by the same concentrations of the preparation.  Curare 
in a 4 �9 10-s concentrat ion prevented the development  of contracture produced by t r imethyl -c~-naphthylammonium 

iodide (2 �9 10 "5) and reduced it upon subsequent inf luence on the muscle.  

The abi l i ty  to produce cho l inomimet ic  contracture of the frog rectus abdominis muscle is character is t ic  not 
only of cu ra re - l ike  preparations classed among agents with depolar iz ing act ion (decamethonium,  di t i l in) ,  but also of 

paramion and pyrolaxon. 

The contrast of compet ing (compet i t ive-b locking)  and depolar iz ing types of agents, which disturb the transfer 
of an impulse in the neuromuscular synapses, in the opinion of V. M. Karasik, is te rminologica l ly  improper,  because 
the features according to which the classif icat ion is created differ: none of the numerous authors using this classif i-  
cation, beginning with Paton and Laimis, who proposed i t  [4], reported data or considerations according to which the 
depolar iz ing substances, for example ,  succinylchol ine (dit i l in)  or decamethonium might  be recognized as compe t i -  
tors for acetylchol ine .  It should be noted, in addit ion,  that  under conditions of suppression of the enzymat ic  c l e a v -  

age of ace ty lchol ine  by eserine, stflnulation of the motor nerve produces an "ace ty lchol ine  pessimum" [1], while 
when such c leavage  is suppressed by proserine, ace ty lchol ine  leads to a suppression of guanidine tremors of a chol in-  
ergic nature [2]. All  the main features of decamethonium blockage can be reproduced with ace ty lchol ine  or by te t -  
anizat ion of the motor nerve in the presence of ant icholinesterase substances. Thus, decamethoninm exerts a chol -  
inolyt ic  act ion and competes  with acetylchol ine ,  just l ike c~-tubocurarine. 

1o 

2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

A. G. Ginetsinskii and N. L Mikhel'son. Uspekhi Sovr. Biol. (1937), Vol. 6, No. 3, p. 399. 

V. B. Isachenko and V. M. Karasik. Parmakol. i Toksikol. (.;953), No. 2, p. 12. 

Hsaio K'un-tse. (1959), No. 4, p. 352. 

W. D. M. Paton and E. J. Laimis. Brit. J. Pharmacol. (1949), v. 4, p. 381. 

1198 


