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Experiments on the isolated uter ine cornu of noninbred albino ra ts  showed that blocking SH- 
groups with cadmium sulfate inhibits spontaneous contract i le  function of the u terus  and its 
response  to injection of aceclidine and serotonin. The stimulant action of  ba r ium chloride 
continued unchanged under these conditions. Unithiol r e s t o r e s  the spontaneous cont rac t i l e  
function of the u terus  but does not r e s to re  its response  to aceclidine and serotonin. The r e -  
sults point to an important  role of sulfhydryl groups in the mechan i sm of uterine contract ion 
in response  to sLimulation of cholinergic and serotoninergic  recep tors .  

The p resence  of SH groups in the protein molecules  of  cholinergic and adrenergic  recep tors  and the 
part icipat ion of  these groups in interact ion of the recep tor  s t ruc tu res  of the cell with various sympatho-  
and parasympathot ropic  drugs have been established experimental ly  [1-3, 5, 7-10, 13-15]. Meanwhile the 
role of the SH groups of the protein s t ruc tures  of the myome t r i um during the action of  var ious drugs on the 
u terus  has been inadequately investigated. Unithiol abolishes the blocking action of cadmium on the uterine 
musc le  of rabbits  [16]. In the p resence  of m e r c u r i c  chloride the effect of noradrenal in  on the rat  u terus  is 
not inhibited [5]. The w r i t e r ' s  previous experiments  [11, 12] demonst ra ted  the role of the SIt groups of 
cholinergic r ecep to r s  in the mechan i sm of st imulation of the uterus  by neostigmine.  

This paper descr ibes  data on the role  of S!4 groups during interact ion of aceclidine and serotoninwith  
cholinergic and sero toninergic  r ecep to r s  of the u terus  respect ively .  

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

Experiments were  ca r r i ed  out on the isolated uter ine cornu of  noninbred albino ra ts  weighing 180-250 
g. The uter ine  cornu was placed in Kravkov's  solution at 38~ through which oxygen was bubbled continu- 
ously.  SH groups were  blocked with cadmium sulfate in dilutions of 1 �9 10 -5 - 2 �9 10 -5. The substances for 
tes t ing were  used in the following dilutions: aceclidine 4 �9 10 -5, serotonin 4 �9 10 -6, unithiol 1 .10-3-2  ~ 10 -6, 
ba r ium chloride 2 �9 10 TM - 4 �9 10 -4, morphine hydrochlor ide 1 �9 10 -5, procaine hydrochlor ide 2.5 �9 10 -5, 
ch lorpromazine  1.25 �9 10 -4. Altogether 70 exper iments  were  per formed.  

EXPERIMENTAL RESULTS AND DISCUSSION 

Administrat ion of aceclidine and serotonin in the above concentrat ions was followed invariably by a 
marked  contract i le  response  of the uter ine  cornu. Blocking SH-groups with cadmium sulfate was followed 
by total inhibition of spontaneous contract ions  of the uter ine cornu. Against this background the effect of 
serotonin was a lmost  completely  abolished; it occur red  in only 3 of 20 experiments  and was much weaker  
than initially. 

The contract i le  response  to aceclidine either was absent (14 experiments)  or  was il l-defined (6 ex-  
periments}.  Meanwhile the contract i le  r e sponse  to bar ium chloride was vir tual ly  unchanged (Fig. 1). Tests  
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Fig. 2 

Fig.  1. Role of SH groups in stimulant effect of aeeclidine on the isolated rat  uterine cornu:  
1) aceclidine 4 �9 10-5; 2) bar ium chloride 4 �9 10-4; 3) cadmium sulfate 2 �9 10-5; a r row indicates 
r insing with Kravkov's  solution. 

Fig. 2. Absence of  st imulant effect of serotonin on the isolated ra t  uterine cornu af ter  
blocking of  the SH groups with cadmium sulfate:  1) serotonin 4 �9 10-~; 2) cadmium sulfate 
2 �9 10-5; 3) unithiol 2 �9 10-4; a r row indicates r ins ing with Kravkov's  solution. 

of all substances were  ca r r i ed  out at  equal t imes  (5-10 rain) af ter  the addition of cadmium sulfate. With 
intervals  of 15-20 rain between adminis t rat ion of the tes t  substances (and subsequent rinsing) the con t rac -  
tile response  of the u terus  was the same as initially. 

Unithiol completely  o r  par t ly  r e s to red  the spontaneous contract i le  function of the uterine cornu in-  
hibited by cadmium sulfate. However,  3-5 main la ter  the spontaneous uter ine contract ions again grew weaker.  
For  a short  time (3-5 rain) unithiol inc reased  the amplitude of the contract ions of the intact uterine cornu 
also. After res tora t ion  of uter ine  contract ions with the aid of unithiol the response  to serotonin and to a c e -  
clidine was not r e s to red  (Fig. 2). 

In agreement  with the repor ted  p resence  of D-sero toninerg ic  recep tors  in the smooth muscle  of the 
rat  u terus  [17, 18] it was shown that~ after  adminis t rat ion of the D-serotoninolyt ic  drug chlorpromaazine the 
contract i le  response  of  the uter ine  cornu to serotonin was completely blocked, whereas  its response  to s e r o -  
tonin after  adminis t rat ion of the M-serotoninolyt ic  drug morphine and the T-serotoninolyt ic  procaine was 
the same as initially. 

These experimaents thus showed the role of  the functional activi ty of SH groups of the myomet r ium in 
the mechan i sm of uter ine contract ions in response  to serotonin and aceclidine. Since these substances in- 
t e rac t  select ively with D-sero toninerg ic  and M-cholinergic recep tors  of the rat  u te rus ,  respect ively ,  ad-  
minis t ra t ion  of cadmaium sulfate can be presumed to block p r imar i ly  those SH groups that a re  components 
of these recep tor  s t ruc tu res  of the myomet r ium.  

It might be supposed that cadmium sulfate, in the concentrat ions used,  general ly  leads to inhibition of 
the contract i le  proper t ies  of the uter ine smooth muscle .  Against this view, however,  the stimulant effect of 
the myotropic  agent bar ium chloride on the u terus  is p re se rved  after  adminis t ra t ion of cadmium sulfate. 
Differences in the degree  of sensi t ivi ty of the SH groups of receptor  and ex t ra recep to r  s t ruc tures  of the 

J . 

myomet r ium to the blocking action of cadmium sulfate were confirmed by the experiments  with unithiol. 
Unithiol r e s to red  the spontaneous contract i le  function of the u terus  but its sensit ivity to serotonin and a c e -  
clidine was not res tored .  

Trinns [16] observed that unithiol r e s t o r e s  the sensi t ivi ty of the isolated rabbit  uterine cornu to ace t -  
ylcholine after  blocking of  the SH groups with cadmium chloride.  This may perhaps be connected with 
species  differences in the functioning of  the cholinergic receptors  of the u terus ,  as has been shown for the 
adrenergic  recep tors  of that organ [6, 19, 20]. 

The resul ts  of the present  experiments  a re  evidence of functional dif ferences  between D-se ro ton ine r -  
gie r ecep to r s  in different si tuations,  for m e r c u r i c  chloride does not block the contract i le  response  of the 
ra t  vas deferens  to serotonin [4]. This resul t  can be compared with differences in the response  of the fl 2- 
adrenergic  r ecep to r s  of the rat  u terus  and vas deferens to blocking of the S]~ groups with mercu r i c  chloride 
[5]. 

The resul ts  suggest  a role of the SH groups in the uter ine recep tor  s t ruc tures  in the formation of the 
response  of  the mayometrium to various sympathotropic  and parasympathotropic  agents.  
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