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The depolar iz ing  effect  of ch lo rp romaz ine  (in a concentra t ion  of 1 �9 1 0 - s - 2  . 10 -5 g / m l  
nutr ient  medium) on the m e m b r a n e  potent ia l  of mouse  embryon ic  cel ls  (at the two-b la s to -  
m e r e  stage) and a lso  the effect  of sero tonin  and pros taglandin  F2o ~ in concentra t ions  of 
1 �9 10 -4 and 4- 10 - 6 -  8 .10  -~ g / m l ,  r e spec t ive ly ,  onthis  depolar iza t ion  were  invest igated.  
P r e l i m i n a r y  admin is t ra t ion  of sero tonin  reduced  the depolar iz ing  effect  of ch lo rp romaz ine ,  
but pros taglandin  had no such action.  
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The re  is evidence [1, 4, 5] to suggest  that sero tonin  may  play an impor tan t  role in the regulat ion of 
e a r l y  development .  

The m e c h a n i s m s  of the biological  action of the pros tag landins  and, in pa r t i cu la r ,  of pros taglandin  F2~ 
as a substance with ve ry  grea t  p r o m i s e  of a wide field of applicat ion in obs t e t r i c  p rac t i ce  a re  at p r e sen t  
being ac t ive ly  studied [8, 9]. 

It was decided to study the effect  of ch lo rp romaz ine ,  serotonin,  and pros taglandin  F2c ~ on the m e m -  
brane  potent ial  (MP) in the per iod of e a r l y  embryon ic  development  in o r d e r  to examine the m e c h a n i s m s  of 
t h e i r  act ion on embryon ic  cel ls .  

EXPERIMENTAL METHOD 

The MP was measured in cells of mouse embryos flushed from the oviducts of noninbred albino mice 

[8] on the 2nd day of pregnancy and at the two-blastometer stage, using a special constant-temperature cell 
filled with Brinster's nutrient medium [I0] for this purpose. The diameter of the tips of the glass micro- 

electrodes filled with 3 M KCI solution did not exceed 0.5 /, and their resistance was below 200 raft. The 

microeleetrode was introduced into the embryonic cell by means of the MM-I micromanipulator. 

The MP was recorded by the pH-340 millivoltmeter. The tromethamine salt of prostaglandin was 

used. The calculation was based on the actual content of prostaglandin F2c~ itself. 

EXPERIMENTAL RESULTS 

Addition of ehlorpromazine to the nutrient medium in concentrations of 5. !0-T-4 �9 10 -~ g/ml caused 

no change in MP. However, an increase in the concentration to 1- 10-5-2 �9 10 -5 g/ml was accompanied by 

a significant decrease in MP (Table I). Addition of chlorpromazine to the nutrient medium in a concen- 

tration of 2.10 -5 g/ml caused the MP to fall by about 50%of its initial level in the course of I0-20 rain. 
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TABLE 1. Effect  of Ch lo rp romaz ine ,  Serotonin, and Pros tag landin  
F~c~ on MP of Mouse E m b r y o s  at the T w o - B i a s t o m e r e  Stage in Vitro 
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M+m 

68,0 
50,0 
27,0 
55,0 

50,0__+14.8 

* No inhibition, MP i n c r e a s e d  by 14%. 

The absolute value of the MP in th is  s e r i e s  of e x p e r i m e n t s  va r i ed  on the ave rage  f rom 26.6 (21, 22, 16, 40, 
25, 16) to 10.5 mV (9, 11, 10, 13, 13, 9 mV, respec t ive ly ) .  The dec r ea se  in MP began 2-3 min  a f t e r  addi-  
t ion of the c h l o r p r o m a z i n e .  The MP did not fall  to zero  under  the influence of ch lo rp romaz ine .  The data  
showing the degree  of the depolar iz ing  effect  of ch lo rp romaz ine  a re  given in Table 1. 

I f  sero tonin  was added to the nutr ient  med ium (in a concent ra t ion  of 1 �9 10 -4 g /ml)  before c h l o r p r o m a -  
z ine , the  dec r ea se  in MP was s m a l l e r  and s o m e t i m e s  it was comple te ly  prevented .  This  effect  of weakening 
of the depolar iz ing  action of ch lo ropromaz ine  by sero tonin  was significant  (P < 0.05). 

The p r e sence  of sero tonin  alone in the nutr ient  med ium in the same concentra t ion  had no effect  on 
the MP of the embryon ic  cel ls ,  at  l eas t  during the f i r s t  10-15 min  a f t e r  its addition. 

Pros tag land in  F2o t (in concent ra t ions  of 4-  10 - ~ -  8.10 -6 g /ml)  had no ac t i one i t he r  onthe magnitude of 
the MP o r  the effect  of ch lo rp romaz ine  on it. 

It  has been postula ted  that  se ro tonin  may  reduce the pe rmeab i l i t y  of the nuc lea r  m e m b r a n e s  in e m -  
bryonic  ce l l s  to mRNA and tRNA and also  to amino acids ,  t he reby  modifying pro te in  synthes is  in the cel ls  
as  a r e su l t  of ~hanges in the t r a n s p o r t  of these  m a c r o m o l e c u l e s  and amino acids [2]. The r e su l t s  suggest  
that  se ro ton in  m a y  also  act  at the level  of the ou te r  m e m b r a n e s ,  and that  it m a y  par t ic ipa te  in this  way in 
the regula t ion  of the functions of the embryon ic  ce l l s .  

P ros t ag land in  F2~ has been shown by the w r i t e r s  to inc rease  the percen tage  of e m b r y o s  that  r each  
the b l a s tocys t  s tage when grown in cul ture  in v i t ro .  In the p re sen t  invest igat ion no effect  of pros taglandin  
on the MP was found. This  may  indicate some slowly developing response  of the embryon ic  cel ls  to p r o s t a -  
glandin. 

In subtoxic concent ra t ions  (about 1 �9 10 -4 g ml)  pros tag landin  F2~ weakened the effect  of toxic con-  
cen t ra t ions  of ch lo rp romaz ine ,  as the w r i t e r s  have shown on sea  urch in  e m b r y o s  in p regas t ru l a t ion  s tages  
[3, 6]. The poss ib i l i ty  of in te rac t ion  between pros taglandin  and embryon ic  cel ls  at the level  of the outer  
m e m b r a n e s  cannot t h e r e f o r e  be comple te ly  ruled out at the p re sen t  level  of our  knowledge. 
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