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Exper iments  on rabbi t s  showed that  the effect  on reproduct ion  and the cont racept ive  action 
of the combined e s t r o g e n - n o r s t e r o i d  hormone p repa ra t ion  infecundin a r e  potentiated by 
blocking of cent ra l  chol inergic  synapses  and by the action of the neuro t rop ic  d rug  e th imizole .  
Blocking of nicot ine- l ike  chol inergie  s y s t e m s  by adiphenine and the action of e th imizole  
potentiate the ant iovula tory  effect  of infecundin. Benactyzine,  which blocks m u s c a r i n e -  
like chol inergic  s y s t em s ,  fac i l i ta tes  the exhibition of other  a spec t s  of the mechan i sm 
of action of the e s t r o g e n - n o r s t e r o i d  combination,  and a contracept ive  effect  is obse rved  
even if the infecundin is given dur ing the f i r s t  3 days a f t e r  fer t i l iza t ion .  

Es t rogen -p roges togen  combinat ions of s t e ro ids  such as mes t rano l  in  a dose of 0.1 m g  with the 19- 
no r s t e ro id  der iva t ive  nore thynodrel  in a dose of 2.5 m g  (such as the product  infecundin, approved for  use 
by the Soviet Health Service,  and enovid E, used abroad) affect  p i tu i tary  gonadotropic act ivi ty  and the r e -  
product ive function. When taken internal ly  in cer ta in  s chemes  of dosage they prevent  pregnancy in women 
[4, 9, 10], but the m e c h a n i s m  of the contracept ive  action of infecundin and of other  e s t r o g e n - n o r s t e r o i d  
combinat ions  is complex and r equ i r e s  fu r the r  invest igat ion [4, 10, 18]. 

Work in the w r i t e r s '  l abo ra to ry  [5, 6] and e l sewhere  [3, 7] has demons t ra t ed  that the gonadotropin 
level  can be changed by the action of neuro t rop ic  nonsteroid  agents whose pharmaco log ica l  p rope r t i e s  have 
been descr ibed  in detail  by Anichkov et al .  [1, 2]~ Fo r  instance,  m u s c a r i n e - l i k e  cholinolytics inhibit the 
luteinizing and fo l l i c le - s t imula t ing  act ivi ty  of the pi tui tary  ; adiphenine, which affects  the centra l  n ico t ine-  
like chol inergic  synapses ,  and the original  Soviet neuro t rop ic  agen t  e th tmizo le ,ac t  main ly  on the luteinizing 
function. 

In the invest igat ion desc r ibed  below the action of e thimizole ,  benactyzine,  adiphenine, and infecundin 
on the ovulatory function of the ovar ies  and on the pos t -co i ta l  effect  was studied~ 

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

Two s e r i e s  of expe r imen t s  were  c a r r i e d  out on 88 sexual ly  ma tu r e  rabbi t s  weighing 8-3o 5 kg~ In 
s e r i e s  I the an imals  rece ived  infecundin, neuro t ropic  agents,  or  infeeundin together  with neuro t rop ic  agents 
fo r  6 days.  Fer t i l i za t ion  took place in the stage of heat  a s s e s s e d  as  4-5 points [11] a f t e r  3 days of injection 
of the drugs .  The p re sence  of ovulation was ver i f ied  by diagnostic  l apa ro tomy  24 h a f t e r  coitus~ At 
r epea ted  l apa ro tomy  on the 8th and 29th day the number  of co rpo ra  lutea, fol l ic les ,  and e m b r y o s  was 
counted. In s e r i e s  II the t e s t  drugs  were  given a f t e r  fer t i l iza t ion during the f i r s t  3 days of pregnancy~ All 
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T A B L E  1. A c t i o n  of  T e s t e d  S u b s t a n c e s  on  R e p r o d u c t i v e  F u n c t i o n  

i n  R a b b i t s  

Substance 
tested and 
dose (in 
mg/kg) 

Control . . 
InfecuMin 

~.5~ �9 

Adiphenine 
i0,0 . . . .  

Infeeundin 
0.5+ 

Adiphenine 
10.0 

P 
Benactyzine 3.I 
Infecundin 

0.5 + 
Benactyzine 3.( 
P 

gthimizole 10, 
P 

Infecundin O. 5~ 
Etliimizole 

10,0 
P 

Fer- [ Ovula- Preg- 
tiliza~ tion nancy 
tion J 

number of rabbits 

12 

12 

22 

7 

8 

5 

10 

12 12 

11 10 

22 18 

6 3 
8 ~ <o.01 

5 1 
8 <0.01 

<0,05 

4 0 
<0.05 <0.01 

Number 
of 
embryos 

8• 

7• 

8 

3 
<0.01 
I0_+ 1 

9 

8_+ 0,2 

Number 
of cot- 
pora 
lutea 

9_+ 0.4 

9• 

Weight of organ 
(in mg/kg) M • m * 

uterds loya- lties 
1 370• i41 

2 256_+ I10 
<0.01 

1 338• 157 

1 670_+ 200 

1 482_+ 157 

2 386_+ 302 
<0.02 

1 210_+ 123 

1 794• 152 0 
<0.01 

7 
<O.oO  

10 

9+0,7 

5• 
<0.05 

82• 6 

ii 
69• 

94_+ 8 

77_+5 

70_+ 5 

85_+ 7 

I 

a~ 
Z ~  

11 

5 

7 

5 

8 

5 

7 

5 

I 

* W e i g h t  of  o r g a n s  d e t e r m i n e d  in  u n m a t e d  a n i m a l s  r e c e i v i n g  t e s t  

s u b s t a n c e s  i n t e r n a l l y  f o r  6 d a y s .  

SAs n o r e t h y n o d r e l o  
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Fig~ 1~ Contraceptive action 
of drugs tested: A) coitus 3 
days after beginning of 6-day 
period of administration of 
the substance; B) substances 
given during first 3 days of 
pregnancy~ Ordinate, number 
of nonpregnant rabbits (in 
percent) ; abscissa, number of 
experiments; i) control; 2) 
infecundin (0.5 mg/kg); 3) 
adiphenine (I0 mg/kg) ; 4) 
benactyzine (3 mg/kg); 5) 
ethimizole (I0 mg/kg)o 

t h e  s u b s t a n c e s  w e r e  g i v e n  b y  ~ a s t r i c  t u b e .  l n f e c u n d i n  w a s  g i v e n  a s  

a t h i n  a q u e o u s  s u s p e n s i o n  i n  a d o s e  of 0~ 5 m g / k g  (as  n o r e t h y n o d r e l )  ; 

t h e  2% a q u e o u s  s o l u t i o n s  of  t h e  n e u r o t r o p i c  d r u g s  w e r e  g i v e n  in  

d o s e s  d e p e n d i n g  on  t h e i r  p h a r m a c o l o g i c a l  a c t i v i t y :  t he  m u s c a r i n e -  

l i k e  c h o l i n o l y t i c  b e n a e t y z i n e  - 3  m g / k g ,  a d i p h e n i n e  a n d  e t h i m i z o l e  

- 10 m g / k g  b o d y  w e i g h t .  T h e  e x p e r i m e n t a l  r e s u l t s  w e r e  s u b j e c t e d  

to  s t a t i s t i c a l  a n a l y s i s  w i t h  a l e v e l  of s i g n i f i c a n c e  P < 0 . 0 5 .  

EXPERIMENTAL RESULTS 

Infecundin, benactyzine, and adiphenine did not prevent the 
development of pregnancy (Fig. IA), but combined administration of 
infecundin and the cholinolytics in these doses had a marked contra- 
ceptive effect~ Of 5 experiments in which infecundin was given 
together with benaetyzine, pregnancy occurred in only one (P< 0.01)o 
Combined administration of infecundin with adiphenine prevented 
pregnancy in 50% of cases (P< 0.01)o A combination of infecundin 
with ethimizole suppressed the reproductive function of all the ex- 
perimental animals, whereas ethimizole itself prevented pregnancy 
in 40% of the experiments (Table I). 

In most animals receiving benactyzine, adiphenine, or infeeun- 
din, ovulation took place~ This suggests that there is another 
mechanism of action which participates in the effect of infecundin 
a n d  i t s  c o m b i n a t i o n s  w i t h  t h e  c e n t r a l  c h o l i n o l y t i c s  s t u d i e d  on  t h e  

r e p r o d u c t i v e  f u n c t i o n .  H o w e v e r ,  o v u l a t i o n  d i d  n o t  t a k e  p l a c e  in  3 
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of the 7 anitrmls rece iv ing  a combination of infecundin with e th imizole ,  while in the r e s t ,  in which ovulation 
took place,  the number  of co rpo ra  lutea was reduced to 5 compared  with 9 in the control .  This  r e su l t  was 
in te rp re ted  as an index of the change in ovulatory function, in ag reemen t  with data in the l i t e r a tu re  [15]. 

The mark ed  inc rease  in the number  of m a m m a r y  glands filled with co los t rum in the 3 rabbi t s  of this 
group compared  with the control  even in the absence  of pregnancy was evidently due to disinhibition of the 
laetogenic function, and this m a y  also  indirect ly  indicate inhibition of the other  gonadotropins [14, 16]. 

Histological  ana lys i s  of the ovar ies  and uterus  on the 8th day a f t e r  fer t i l iza t ion showed the develop-  
ment  of co rpo ra  lutea and a decidual r e sponse  of the u te rus  co r respond ing  to this  per iod  in the control  [12]. 

In the rabbi t s  r ece iv ing  e th imizole ,  if pregnancy was absent ,  f ib ros i s  was found in the center  of the 
corpus  luteum and cys t ic  changes in the fo l l ic les .  The decidual r e sponse  of the u terus  was slight in degree .  
This also sugges ts  that e thimizole ,  by modifying genadotropic act ivi ty,  led to changes in ovar ian  function. 
The r e su l t s  desc r ibed  show that the contracept ive  act ion of the combination of infecundin and adiphenine 
is based  on a change in the quality of ovulation. Although ovulation was p r e s e r v e d  in 6 of the 7 e x p e r i -  
ments ,  the number  of ovulating fol l ie les  fell to 7 while the number  of fe tuses  fell to 3 (P< 0.01).  It can 
accordingly  be postulated that the contracept ive  action of the combination of infecundin with e thimizole  
or  adiphenine is due to the absence  of ovulation or  to a dec r ea se  in the number  of co rpo ra  lutea ff ovulation 
r e m a i n s  p resen t ,  poss ib ly  as the resul t  of a change in the luteinizing act ivi ty  of the p i tu i tary .  

When the subs tances  were  given dur ing the f i r s t  3 clays of pregnancy,  before  implantation,  both 
infecundin alone and infecundin combined with adiphenine or e th imizole  prevented  the development  of p r e g -  
nancy in only 28-33% of expe r imen t s  (Fig. 1B). Blocking of m u s c a r i n e - l i k e  chol inergic  s t r uc tu r e s  by 
benactyzine potentiated the contracept ive  effect  of infecundin by m o r e  than twice (P < 0.01) under the e x -  
pe r imenta l  conditions specif ied.  This is in a g r e e m e n t  with data in the l i t e ra tu re  on the predominant ly  
es t rogen ic  action of con t racep t ives  of the e s t rogen-nore thynodre l  group, which p reven t s  the development  
of pregnancy when admin i s t e red  in the ea r ly  s tages  a f te r  fer t i l iza t ion [13]. If infecundin was given 
together  with benactyzine the weight of the u terus  was inc reased .  In conjunction with published o b s e r v a -  
tions [8] this index can a lso  re f l ec t  a change in the es t rogen  balance following admin is t ra t ion  of e s t r o g e n -  
no r s t e ro id  combinat ions dur ing blocking of cent ra l  m u s c a r i n e - l i k e  ehol inergic  sy s t ems .  

It can be concluded f rom analys is  of these r e su l t s  that blocking of chol inergic  s y s t e m s  by adiphenine 
or  the musca r ine - l i ke  cholinolytic benactyzine fac i l i ta tes  manifes ta t ion  of the contracept ive  effect  of the 
e s t r o g e n - n o r s t e r o i d  combined hormonal  p repa ra t ion  infecundin. This effect  is potent iated to the g rea t e s t  
degree  by the action of the neurot ropic  agent e th imizole ,  p o s s e s s i n g  high act ivi ty  in the region of hypo-  
tha lamo-hypophysea l  cen te r s .  Potentiation of the contracept ive  action of infecundin by e thimizole  and 
adiphenine is seen mos t  c l ea r ly  if the subs tances  a re  given before  fer t i l iza t ion,  when it is due to a change 
in the c h a r a c t e r  of ovulation: e i ther  i ts  absence or  a d e c r e a s e  in the number  of ovu!at ing fol l ic les .  

Benactyzine,  which modif ies  not only the luteinizing, but a lso  the fo l l i c l e - s t imula t ing  act ivi ty  of the 
hypothalamo-hypophyseal  cen te r s ,  fac i l i ta tes  the depress ion  of reproduct ion  by infecundin in the ea r ly  
per iods  of pregnancy  (before implantation) a lso .  

A change in the fo l l i c l e - s t imula t ing  function evidently plays an impor tan t  role  in the m e c h a n i s m  of 
the postcoi tal  effect  of e s t r o g e n - n o r s t e r o i d  combinat ions with high es t rogenic  act ivi ty .  
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