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Against  the background of blocking of sulfhydryl  groups with cadmium sulfate,  the cont rac t i le  
r e sponse  of the isola ted intest ine and uterus of r a t s  to neost igmine is inhibited. The r e sponse  
to acetylchol ine and to bar ium chloride r ema ins .  Blocking of SH-groups of the intestine and 
uterus  leads to the d i sappea rance  of the s t imulant  ef fec t  of  the nicot ine- l ike chol inomimet ic  
DMPP.  Blocking of nicot ine- l ike chol inergic  r e c e p t o r s  with nikohexonium has a s i m i l a r  
act ion on the effects  of DMPP and neost igmine.  The r e su l t s  obtained indicate the role  of  
sulfhydryl  groups  of ganglionic nicot ine- l ike  chol inergic  r e c e p t o r s  in the m e c h a n i s m  of the 
s t imulant  ef fec t  of neost igmine on the intest ine and uterus .  

Recognit ion of the leading ro le  of the an t i cho l ines te rase  effect  in the mechan i sm of action of neos t ig-  
mine and its analogs in no way ru les  out the poss ib i l i ty  of thei r  d i r ec t  action on chol inergic  r e c e p t o r s  [3, 5, 
8, 15, 27, 29]. There  is now weighty evidence to show that sul fhydryl  groups a r e  p r e sen t  in the s t ruc tu re  
of chol inergic  r e c e p t o r s  [6, 10, 11, 16, 23, 24], and also informat ion concerning the role  of  these groups in 
the m e c h a n i s m  of act ion of chol inomimet ics  and cholinolytics with chol inergic  r e c e p t o r s  [4, 9, 12-14, 19-21]o 

The object  of the p r e s e n t  invest igat ion was to study the ro le  of the sulfhydryl  groups of chol inergie  
r e c e p t o r s  in the m e c h a n i s m  of action of an t i cho l ines te rase  drugs.  

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

The ef fec t  of neost igmine was studied in exper imen t s  on an isolated segment  of i leum and on the i so-  
lated uterine cornu of albino rats. 

The animals were sacrificed immediately before the experiment. Contractions of the intestine and 
uterus were recorded on a kymograph. 

The isolated oxygen were placed in a 50-ml dish filled with KravkovTs solution, through which oxygen 

bubbled continuously~ The temperature of the solution (38 ~ was maintained by means of an ultrathermostato 

Sulfhydryl groups in the tissues were blocked with cadmium sulfate [22] in dilutions of 1 x 10-5_2 x 

i0-~. Neostigmine was tested in dilutions of i x 10-G-5 x I0 -~. The substances used for analysis were 

tested in the following dilutions: aeetylcholine 1 • 10-5-1 • 10 -6, dimethylphenylpiperazinium iodide (DMPP) 

1 x 10-5-2 • 10 -5, nikohexonium 1 x 10 -4, and barium chloride 2 x 10-4-4 • 10 -4. Altogether 44 experiments 

were carried out, 21 of them on segments of the isolated ileum and 24 on the isolated uterine cornua of 
albino rats. 
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Fig. 1. Compara t ive  ef fec t  of neost igmine,  DMPP,  and 
acetylchol ine on uter ine cont rac t ions  aga ins t  the background 
of blocking of sul fhydryl  groups  (isolated uterine cornu of 
ra t ) .  D) D M P P  1 X 10-s; C) cadmium sulfate  2 x 10-~; A) 
acetylchol ine 1 x 10-5; N) neost igmine 5 x 10-7; a r row  in- 
d ica tes  r ins ing  with Kravkov ' s  solution. 
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Fig. 2. Inhibition of cont rac t i le  r e sponse  of intest ine to 
neost igmine a f t e r  ganglion blocking (isolated segmen t  of 
r a t  i leum). 1) Acetylchol ine 1 x 10-5; 2) neost igmine 
1 x 10-6; 3) DMPP 2 x 10-5; 4) nikohexonium 1 x 10 -4. 
Ar row indicates  r ins ing  with Kravkovrs  solution. 

EXPERIMENTAL RESULTS 

Administration of neostigmine caused tonic contraction of the muscles of the segments of ileum. When 
applied to the cornu of the virgin uterus in the same concentrations, neostigmine either had no significant 
effect or it slightly increased the frequency and amplitude of the contractions. 

Adminis t ra t ion  of cadmium sulfate  was usually followed by a dec r ea se  in tone of the musc l e s  of the 
s egmen t  of i leum and by comple te  suppres s ion  of cont rac t ions  of the uterine cornua~ Against  the background 
of blocking of sul fhydryl  groups  by cadmium suLfate, the r e sponse  of the i leum and uterus  to neost igmine 
e i ther  was comple te ly  absent  o r  g rea t ly  weakened. Meanwhile,  the cont rac t i le  r e sponse  of the segments  of 
i leum and uterus  to acetylchol ine and ba r ium chloride e i ther  r emained  unchanged or  was only sl ightly weak-  
ened. 

Unlike acetylchel ine,  the nicot ine- l ike  chol inomimet ic  DMPP had no ef fec t  whatever  agains t  the back-  
ground of the act ion of cadmium sulfate ,  a r e s u l t  v e r y  s i m i l a r  to that  of the action of neost igmine under 
s i m i l a r  conditions (Fig~ 1). 

Repeated additions of neost igmine and DMPP (before admin is t ra t ion  of cadmium sulfate) for control  
pu rposes  led to the development  of a cont rac t i le  r e sponse  s i m i l a r  to t h a t  observed  initially.  

DMPP and neos t igmine  also produced s i m i l a r  changes aga ins t  the background of ganglionic blocking 
of nicot ine- l ike  chol inergic  r e c e p t o r s  due to admin is t ra t ion  of the gangliolytic drug nikohexoniumo 

Contract ions of s egmen t s  of the i leum and uterus  in r e sponse  to both drugs were  blocked under these 
conditions, and the r e s pons e  to acetylchol ine was substant ia l ly  unchanged (Fig. 2). 

No informat ion  on this subjec t  could be found in the l i t e ra t a re .  Ind i rec t  data showing the possible  
role  of SH groups in the m e c h a n i s m  of action of an t icho l ines te rase  drugs were  obtained by Afonskaya and 
c o - w o r k e r s  [2]. They found that  urea ,  which has the p rope r ty  of loosening the prote in  molecule  and l ibe r -  
ating r eac t i ve  SH groups [1, 7, 26], r e s t o r ed  the work  of the isolated f rog ' s  hea r t  when a r r e s t e d  by a rmin  
and nibufin. 

Since it  is now f i rmly  held that, bes ides  thei r  an t i cho l ines te rase  action, neost igmine and its analogs 
also have a d i r ec t  e f fec t  on chol inergic  r e c e p t o r s ,  it can be postulated that  the absence  of r e sponse  to 
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neostigmine in the exper iments  descr ibed  above is due to blocking e i ther  of the SH group of chol ines terase ,  
or  of the SH groups of pro te in  molecules  of the cholinergic  r e c e p t o r s .  

An effect  of cho l ines te rase  SH groups seems  unlikely because there  is no information at the p resen t  
t ime to indicate that sulfur-containing amino acids a re  p resen t  in the e s t e r~  a rea  of the active surface  of 
its molecule,  whereas  the p resence  of SH groups in chol inergic  r ecep to r s ,  as was mentioned above, has been 
conclusively proved. 

The resu l t s  demons t ra te  the ro le  of sulfhydryl  groups of cholinergic r ecep to r s  in the mechanism of the 
response  of the i leum and uterus to neostigmine.  

In fact,  against  the background of blocking of SH groups not only was there no response to neostigmine 
but also to DMPP, which se lec t ive ly  s t imulates  nicot ine-l ike cholinergic recep to rs .  

P re se rva t ion  of the response  to acetylcholine against  the background of blocking of SH groups does not 
contradic t  the above hypothesis,  but s imply suggests that the d i r ec t  s t imulant  action of neostigmine evidently 
extends mainly to the nicot ine-chol inergic  r ecep to r s  of  the ileum and uterus.  After blocMng of the nicotine- 
like cholinergic  r ecep to r s  with nikohexonium, the effect  of both DMPP and of neostigmine was absent. 

SH groups of noncholinergic components of the i leum and uterus evidently do not play any important  
ro le  in the mechanism of their  contract i le  response ,  for  the effect  of the myot ropicagent  barium chloride 
was not significantly modified by previous blocking of SH groups with cadmium sulfate. 

These facts now obtained concerning the ro le  of sulfhydryl  groups of the protein s t ruc tu res  of ganglion- 
ic nicot ine-l ike chol inergic  r ecep to r s  in the mechanism of the st imulant  action of neostigmine on the ileum 
and uterus co r r e l a t e  c lose ly  with data in the l i t e ra ture  concerning the d i rec t  nicotine-l ike cholinomimetic 
effect  of neost igmine and var ious other  an t ichol ines terase  drugs [17, 18, 25, 28, 30, 31]. 

1~ 

2~ 

3. 

4~ 

5~ 

6~ 
7. 

8. 

9. 

I0. 

ii~ 

12~ 

13. 

14, 

15. 

16~ 

17~ 

18. 

19~ 
20. 

21o 

22. 

23. 
24. 

25. 

26~ 
27. 

To 
T. 
T~ 
T. 
[in 
A~ 
L~ 

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

N. V. Afanas 'ev,  B~ L. Talmud, and D. L~ Talmud, Dokl. Akad~ Nauk SSSR, 5_~5, No. 7, 615 (1947)o 
L. S~ Afonskaya, I~ V. Zaikonnikova, G. F~ Rzhevskaya, e t  al., Farmakol .  i ToksikoL, No. 2, 1.84 (1963). 
N. Ya. Bogoyavlenskaya,  in: The Pharmacology  of New Therapeut ic  Substances [in Russian], Leningrad 
(1953), p. 168. 
N. B. Vysotskaya,  E~ L Ilrina, and D~ Ao Kharkevich, Fiziol.  Zh. SSSR, No. 9, 1076 (1960). 
S. N. Golikov and Vo I. Rozengart ,  Chol ines terases  and Ant ichol ines terase  Substances [in Russian], 
Leningrad (1964). 
No N. Detain, Biokhimiya, No. 3, 317 (1955). 
L~ N. Zamanskii  and A. I. Loposhanskii,  Dokl. Akad. Nauk SSSR, 8_.55, No. 3, 665 (1952). 
N. A. Kozlova and Mo Ya~ Mikhel 'son, Fiziol~ Zh~ SSSR, No~ 3, 362 (1961). 
I~ V. Komissarov,  Farmakol .  i ToksikoL, No, 2, 543 (1962). 
Kh. S. Koshteyants and T. M. Turpaev, Dokl. Akad. Nauk SSSR, 53, No~ 2, 181 (1946). 
Kh~ S. Koshtoyants,  Prote ins ,  Metabolism, and Nervous Regulation [in Russian], Moscow (1951). 
Ya. Z. Lembersk i i  and M~ L. Tarakhovskii ,  Farmakol .  i Toksikol.,  No~ 6, 732 (1964). 
S~ A. Mirzoyan and S. V~ Dovlatyan, Trudy Erevausk.  Med. Inst., No. 12, 27 (1962). 
S. A~ Mirzoyan and T. G~ Movsesyan,  Trudy Erevansk.  Med. Inst., No~ 13, 67 (1963). 
M~ Ya. Mikhel 'son, Action of Narcot ics  on Chol ines terase  [in Russian], Leningrad (1948). 
So N. Nistratova and T. M. Turpaev,  Biokhimiya, No. 1, 171 (1959). 
V~ B. Prozorovski i ,  Farmakol .  i Toksikol. ,  No. 4, 442 (1961). 
V~ Bo Prozorovski i ,  Farmakol .  i Toksikol~ No. 4, 472 (1964). 
M. L. Tarakhovskii ,  Byull. Eksperim. Biol. i Med., No. 2, 83 (1959). 
M. L. Tarakhovskii ,  Fiziol~ Zh. SSSR, No~ 1, 97 (1959). 
F. P. Trinus,  Fa rmakoL i Toksikol. ,  No. 3, 308 (1962). 

M. Turpaev,  Biokhimiya, No. 6, 611 (1951). 
M. Turpaev,  Biokhimiya, No. 4, 456 (1955). 
M. Turpaev and T. G. Putintseva, Farmakol .  i Toksikol. ,  No. 2, 22 (1957). 
M. Turpaev,  The Mediator  Function of Acetylcholine and the Nature of the Cholinergie Recep tor  
Russian], Moscow (1962). 
S~ Tsiperovich,  Ukr. Biokhim. Zh., No. 1, 108 (1948). 
Austin and D~ K. Davis, Bri t .  J. Fharmacol . ,  9, 145 (1954)~ 

425 



28. S.C.  Heymans, Arch. Internat. Pharmacodyn., 81, 230 (1950). 
29. I .G.  Hilton, J. Pharmacol. Exp. Ther., 132, 23 (1961)o 
30. D . F . J .  Mason, Brit. J. PharmacoL, 18, 76 (1962). 
31. D . F . J .  Mason, Brit. J. Pharmacol., 1-8, 572 (1962). 

426 


