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In 1924 I .  R. Petrov was the first to discover the ab i l i ty  of congo red to render curare harmless ,  This 
effect  was r epea t ed ly  confirmed by other investigators [1, 2, 6 and others]. The possibi l i ty  of rendering cura-  

rlne isola ted from curare harmless  was discoVered in the last two invest igat ions.  

The goal  of the current invest igat ion was the c la r i f ica t ion  of the inf luence of congo red on the effects  
of blsquaternary ammonium base - d i t i l ine  (dichollne ester of succinic  ac id) ,  employed  in recent  years in 
USSRas a cu ra re - l ike  prepara t ion .  

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

T h e  expe r imen ta l  portion of tbls  project  was begun with the performance of experiments  on the  abdomi -  

nal  rectus muscle  of the frog; under the inf luence of d i t i l ine  contracture of the muscle was induced [ 4]. The 
isola ted muscle was p laced  in a bath of aera ted  Ringer solution and 1-2 hours la te r ,  twice for each  exper imen t ,  
its r e ac t i v i t y  to one or the other concentrat ion of ditilir~e (1 : 1 - 2 mln)  was checked.  After  repeated changes 

of the Ringer solution in the glass the la t te r  was f i l led with a solution containing congo red 1 �9 10 - s -  1 -10 -4, 

and 15-80 minutes  la ter  d i t i l ine  was added in the concentrat ions previously tested (a mixture of congo red 
and di t i l ine  in previously  stated concentrat ions was tested in a series of exper iments .  Muscle contractions 

were recorded on the kymograph for 3 minutes  with 30 minute intervals  between tests. 

A total  of 15 exper iments  with 90 tests was performed.  

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

In exper iments  with p re l imina ry  t rea tment  of the muscle with congo red two types of effects were ob-  
served: in smal ler  concentrat ions ( 1 . 1 0  "~) congo red increases the cont rac t iom of the abdominal  rectus muscle 

caused by  di t iUne,  and in larger  concentrat ions ( 1 - 1 0  "4) suppresses these contractions (Fig. 1) . .  

The second fact  revea led  i tself  with great  c l a r i t y  when mixtures of substances studied were tested.  

Results obtained on the i sola ted  muscle led on to tests of thesesubstances  on the entire organism.  Ex- 

per iments  were carr ied out on 30 ma le  frogs. The substances tested were given Subcutaneously: d i t i l ine  - in 
doses of 5 - 10 ), per .1 g of b o d y w e i g h t ,  congo red - in doses of 5 - 1 0 0 -  200 ~, per 1 g body weight 15-80 

minutes  prior to adminis t ra t ion  of d i t i l ine  or mixed  with i t .  

Adminis t ra t ion  of  d t t i l ine  to frogs resulted in the disappearance of spontaneous movements ,  contractures 
of the forelegs,  d isappearance  of the ref lex of  r ighting themselves when p laced  on the back and of the reflex 
to s t imula t ion  of the h indlegs .  These effects of d i t i l ine  disappeared in 2-3 hours. 

Al l  the symptoms caused by  di t i l ine  could not be en t i re ly  prevented in the ma jo r i ty  of the exper iments  
by the adminis t ra t ion  of  congo red .  However ,  congo red did prolong somewhat the la ten t  period preceding 
the onset of the effects of d i t i l ine  and in 18 of 20 exper iments  prevented the loss of ref lexes to s t imulat ion 

1225 



of the hindlegs of the frog and decreased the intensity of the contracture of the muscles of the forelegs. Pre- 
vention of the reflex of righting themselves when placed on the back was more difficult (only in 3 out of 20 
cases). Results obtained when congo red and ditiline were administered separately did not differ significantly 
from those obtained when a mixture of the two was given. 

In I. R. Petrov's work [3] which disclosed for the first time the antagonism 
" ~ between congo red and curare and in the investigations of C. J. Kensler [6], one 

of the last authors studying this problem, the antagonistic effect of congo red 
in relation to curare (more accurately "rendering it harmless") is explained by 
the interaction between the dye and the quaternary ammonium base. We studied 
the possibility of forming a compound between congo red and curarine (curare 

I I  made by Shuchardt), and also ditiline with the aid of spectrographic analysis: 
to compare spectrums of individnal substances and of their mixtures (for the 
opportunity to work with the spectrophotometer S F - 4  and for the cooperation 
in the project I declare my appreciation to M. I. Kulenok). Investigations in 

3 the visible and ultraviolet fields of the spectrum did not give any grounds for 
2 ~ - Y 8 believing that these substances react one with the other to form a new compound. 

It is admitted that the antagonistic effect of congo red depends on the 
Fig. 1. Contractions of 

action of the dye on the muscle. The possibility of such an influence was 
the abdominal rectus 

assumed even earlier [2]. 
muscle of the frog under 
the influence of ditiline Interaction between the dye and biological structures also explains the 
1 �9 10 "6 (experiment No. ability of congo red to sensitize the abdominal rectus muscle of the frog to 
13). 1 and 2) Prior to acetylcholine (Fig. 2). This sensitization, apparently, depends on inhibition 
treatment with congo of choltnesterase by the dye [ 6]. Apparently, the same explanation holds for 
red; 3 and 4) after 30 the increase in the effect of ditiline (which, like acetylcholine, is a substrate 
minutes of treatment of chottnesterase) which results from small concentrations of congo red. 
with congo red 1 - 10 "4. 

Thus, interaction between congo red and biological structures (union with 
prothrombin, complement and chottnesterase) is less controversial than inter- 
action of this dye with quaternary ammonium bases. If the latter does take 
place, it must lead to formation of a rather unstable compound not detectable 
by spectrographic analysis in the visible as well as the ultraviolet fields of the 
spectrum. o 
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Fig. 2. Contractions of 
the abdominal rectus 
muscle of the frog under 
the influence of acetyl- 
choline 1 �9 10 "~ (ex- 
periment No. 16). 1 and 
2) Prior to treatment 

-with congo red; 3 and 4) 
after 15 minutes of treat- 
ment with congo red 
1 -10"6; 5 and 6) after 
15 minutes of treatment 
with congo red 1 �9 10 -4. 

SUMMARY 

In low concentrations (I. I0 "s) congo red intensifies the contractions of 

the isolated m. rectus abdominis produced by ditiline. Higher concentrations 
(i -10 "4) of congo red depress these contractions. The first effect is probably 

connected with the depression of cholinesterase, and the second- with the 
action of the dye on the muscle. The formation of a congo red compound with 
the quaternary ammonium bases- ditiline (dicholine ester of succinic acid) 

and curarine (contained in curare), as suggested in pertinent literature, could 
not be established by means of a spectrographic analysis. 
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