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The effect of allyloestrenol on human chorionic 
somatomammotropin synthesis 

of the placenta during normal pregnancy
B y
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I. R ákóczi

D e p a rtm e n t o f  O b ste tric s  an d  G ynaecology, U n iv e rs ity  M edical School, P écs
(R eceived  5 M arch , 1976)

T he effec t o f  a lly loestreno l o n  h u m an  chorionic so m a to m am m o tro ­
p in  (HCS) level in  h e a lth y  p re g n a n t w om en in  th e  f if th  to  e ig h th  m on ths 
o f  g e s ta tio n  h a s  been  s tu d ied  b y  rad io im m u n e  techn iques. T he  H CS level 
show ed a  s ig n ifican t increase w ith in  10 to  12 days. A ccord ing  to  th e  results, 
a lly loestreno l e x e rts  a  s tim u la tin g  e ffec t on the  p lace n ta l s te ro id s  as well 
as on  H CS p ro d u c tio n .

T h e  p h y s i o l o g ic a l  r o l e  o f  t h e  c o r p u s  

l u t e u m  o f  p r e g n a n c y  ( t r u e  c o r p u s  

l u t e u m )  a n d  e n d o g e n o u s  p r o g e s t e r o n e  

i n  d i s t u r b e d  g e s t a t i o n  i s  w e l l - k n o w n .  

F o r  a  l o n g  t i m e  p r o g e s t e r o n e  o f f e r e d  

t h e  o n l y  p o s s i b i l i t y  o f  p r o t e c t i v e  

h o r m o n a l  t h e r a p y  in  t h e  t r e a t m e n t  o f  

t h r e a t e n e d  a b o r t i o n .  T h e  e f f i c i e n c y  o f  

t h i s  t h e r a p y  w a s ,  h o w e v e r ,  c o n s i d e r ­

a b l y  l i m i t e d  b y  i t s  p a r e n t e r a l  a d ­

m i n i s t r a t i o n ,  r a p i d  a b s o r p t i o n  a n d  

lo s s  o f  a c t i v i t y  a s  w e l l  a s  b y  t h e  c i r ­

c u m s t a n c e  t h a t  e v e n  l a r g e  a m o u n t s  

e x e r t e d  a  m o d e r a t e  e f f e c t  [9 ] .

T o  s o l v e  t h e  p r o b l e m ,  s u b s t a n c e s  o f  

p r o g e s t a t i v e  e f f e c t  w e r e  s o u g h t  f o r  

w h i c h  w o u l d  b e  m o r e  s u i t e d  f o r  

t h e r a p y  t h a n  c r y s t a l l i n e  p r o g e s t e r o n e .  

T w o  g r o u p s  o f  n e w  c o m p o u n d s  w e r e  

p r o m i s i n g ,  t h e  e s t e r s  o f  p r o g e s t e r o n e ,  

a n d  t h e  1 9 - n o r s t e r o i d s .  T h e  1 9 - n o r -  

s t e r o i d  d e r i v a t i v e s  w e r e  o r i g i n a l l y  

s y n t h e t i s e d  f o r  t h e  i n h i b i t i o n  o f  o v u ­

l a t i o n ,  b u t  a m o n g  t h e m  t h e r e  w a s  a  

c o m p o u n d ,  a l l y l o e s t r e n o l ,  w h i c h  h a d  

a  m a r k e d  p r o g e s t a t i v e  a c t i o n  i n s t e a d  

o f  t h e  o v u l a t i o n - i n h i b i t o r y  e f f e c t .  I t s  

a d e q u a t e  o r a l  a b s o r p t i o n  w a s  a n  i m ­

p o r t a n t  a d v a n t a g e  o v e r  t h e  p r e g ­

n a n c y - p r o t e c t i n g  s u b s t a n c e  1 7 - a lp h a -  

h y d r o p r o g e s t e r o n e  c a p r o n a t e  s y n ­

t h e t i s e d  b y  J u n k m a n n  [ 6 ] .

A l l y l o e s t r e n o l  h a s  n o  h y p o p h y s i s  

i n h i b i t i n g  e f f e c t  a n d  d o e s  n o t  d e p r e s s  

t h e  a c t i o n  o f  t h e  o v a r y  o r  o f  t h e  

a d r e n a l  c o r t e x .  I t s  p r o g e s t a t i v e  p o ­

t e n c y  in  t h e  c a r b o a n h y d r a s e  o r  t h e  

C l a u b e r g  t e s t  is  o f  t h e  s a m e  o r d e r  o f  

m a g n i t u d e  a s  t h a t  o f  p r o g e s t e r o n e  

a n d  i s  m u c h  m o r e  e f f i c i e n t  t h a n  t h e  

o t h e r  1 9 - n o r s t e r o i d s .

B o r g l i n  [1 , 2 , 3 ]  w a s  t h e  f i r s t  t o  

r e p o r t  o n  e x c e l l e n t  t h e r a p e u t i c  r e s u l t s  

w i t h  a l l y l o e s t r e n o l  ( G e s t a n o n ® ,  O r g a ­

n o n )  i n  t h r e a t e n e d  a n d  h a b i t u a l  a b o r ­

t i o n .  S u b s e q u e n t l y ,  n u m e r o u s  a u t h o r s
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[5 , 7 ]  p u b l i s h e d  t h e i r  f a v o u r a b l e  e x ­

p e r i e n c e s  w i t h  o r a l l y  a d m i n i s t e r e d  

a l l y l o e s t r e n o l .

T h e  f i r s t  i m p o r t a n t  d a t a  c o n c e r n ­

in g  t h e  m e c h a n i s m  o f  a c t i o n  o f  a l l y l o ­

e s t r e n o l  w e r e  p u b l i s h e d  b y  S z o n t á g h  

e t  a l .  [ 1 0 ] .  A c c o r d in g  t o  t h e i r  h i s t o -  

m o r p h o l o g i c a l  a n d  h i s t o c h e m i c a l  e x ­

a m i n a t i o n s ,  t h e  d r u g  e n h a n c e d  t h e  

s e c r e t o r y  a c t i v i t y  o f  t h e  t r o p h o b l a s t ,  

m a n i f e s t i n g  i t s e l f  w i t h  a n  i n c r e a s e d  

s e c r e t i o n  o f  m a t e r n a l  p r e g n a n e d i o l  

a n d  o e s t r o g e n .  I n  t h e  c o u r s e  o f  a l l y l ­

o e s t r e n o l  t h e r a p y  t h e  s y n c i t i a l  l a y e r  

d i s p l a y e d  a  c o n s i d e r a b l e  h y p e r a c t i v i t y  

a n d  t h i s  c i r c u m s t a n c e  m i g h t  b e  t h e  

b a s i s  o f  t h e  i n c r e a s e  in  o e s t r i o l  a n d  

p r e g n a n d i o l  e x c r e t i o n .  S a s  e t  a l .  [ 7 ]  

o b s e r v e d  t h a t  a f t e r  a l l y l o e s t r e n o l  

t r e a t m e n t ,  2 5 %  o f  t h e  n e w b o r n s  

w e i g h e d  m o r e  t h a n  3 4 0 0  g  a t  b i r t h ,  

a n d  c o n c l u d e d  f r o m  t h i s  f a c t  t h a t  

t h e  d r u g  e n s u r e d  a  f a v o u r a b l e  m e t a ­

b o l i c  r a t e  i n  t h e s e  f e tu s e s .

T h u s  i t  s e e m e d  i n t e r e s t i n g  t o  i n ­

v e s t i g a t e  t h e  c o n n e c t i o n  b e t w e e n  

a l l y l o e s t r e n o l  t r e a t m e n t  a n d  t h e  s e ­

c r e t i o n  o f  H C S ,  e s p e c i a l l y  a s  e a r l i e r  

w e  h a v e  s h o w n  a  c o r r e l a t i o n  b e t w e e n  

f e t a l  a n d  p l a c e n t a l  w e i g h t  a n d  t h e  

H C S  c o n c e n t r a t i o n  in  m a t e r n a l  s e ­

r u m  [ 4 ] .

M a t e r i a l  a n d  M e t h o d s

E x a m in a tio n s  w ere ca rr ied  o u t  in  15 
n o rm a l w om en  in  th e  second  a n d  th i rd  t r i ­
m e s te r  o f  a n  u n d is tu rbed  p re g n a n c y , w ho 
h a d  h a d  n o  prev ious a lly lo es tren o l th e ra p y . 
T h e  p a t ie n ts  received 10 m g  o f  a lly lo e s tre ­
n o l t . i .d .  fo r 12 days. T h is  a m o u n t  w as 
h ig h e r  th a n  th e  usual th e ra p e u tic  dose, 
b u t  th e  a im  w as to  in v es tig a te  th e  func­

tiona l an sw er g iv en  b y  th e  6 to  8 m o n th s  
old tro p h o b la s t to  th a t  dose. E s tim a tio n  
o f H CS in  m a te rn a l se ru m  w as done befo re  
an d  on th e  th i rd , s ix th , n in th  an d  tw e lf th  
days a f te r  tr e a tm e n t.

The co n tro l g ro u p  consisted  o f 15 n o rm a l 
p reg n an t w om en  o f  id en tica l g e s ta tio n a l 
age w ho rece iv ed  no  a lly loestreno l n o r  a n y  
o th e r p reg n an cy -p rese rv in g  drug . I n  th is  
group , se ru m H C S  d e te rm in a tio n  to o k  p lace  
a t  th e  b eg in n in g  a n d  a t  th e  en d  o f  th e  
13-day pe rio d .

H CS d e te rm in a tio n s  w ere ca rried  o u t 
in  0.1 m l m a te rn a l serum , b y  rad io im m u n e  
assay  w ith  th e  P h a d e b a s  k it  (P h a rm ac ia , 
U ppsala).

R e s u l t s

F i g u r e  1 s h o w s  t h e  m e a n  s e r u m  

H C S  l e v e l  ±  S .D .  i n  b o t h  t h e  t r e a t e d  

a n d  t h e  c o n t r o l  g r o u p ,  a s  e v a l u a t e d  

b y  S t u d e n t ’s  t t e s t .  A  s i g n i f i c a n t  

d i f f e r e n c e  w a s  f o u n d  b e t w e e n  t h e  t w o  

g r o u p s  t o  t h e  a d v a n t a g e  o f  t h e  t r e a t ­

e d  o n e  (p - <  0 .0 1 ) .  T h u s ,  i n  t h e  t r e a t ­

e d  g r o u p  d u r i n g  t h e  p e r i o d  o f  o b ­

s e r v a t i o n  t h e  s e r u m  H C S  v a l u e s  w e r e

Effect of allyloestrenol on serum HCS level

treated with allyloestrenol 

I I controls

F ig . 1
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more elevated than the physiological 
rate of increase with the progress of 
gestation in the control group. The 
criterion of variance was fulfilled 
insofar as the identity of the squares

sf
oi scattering was established -

=  1 .1 3 8 ;  F — 3 .5 7 ) .  F u l f i l m e n t  o f  

t h e  c o n s e q u e n c e  o f  n o r m a l  d i s t r i b u ­

t i o n  r e q u i r e s  t h e  a n a l y s i s  o f  f u r t h e r  

c a s e s .

It follows that allyloestrenol is 
capable of significantly increasing the 
HCS concentration in maternal serum, 
thus to enhance HCS synthesis by 
the syncytiotrophoblaste within the 
short period of 12 days.

D isc u ssio n

I t  is  k n o w n  t h a t  t h e  p r e g n a n c y ­

p r e s e r v i n g  e f f e c t  o f  a l l y l o e s t r e n o l  a s ­

s e r t s  i t s e l f  b y  t h e  n o r m a l i z a t i o n  o f  

e n d o g e n o u s  p r o g e s t e r o n e  p r o d u c t i o n

[ 1 0 ] .  S e m m  a n d  B e r n h a r d  [ 8 ]  f o u n d  

t h a t  t h e  o x y t o c i n a s e  l e v e l  w a s  c o n ­

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

T h e  r e s u l t s  o f  o u r  r e c e n t  w o r k  a l s o  

s e e m  t o  p r o v e  t h e  “ p l a c e n t o t r o p i c ”  

e f f e c t  o f  t h e  d r u g  w h i c h ,  a c c o r d i n g l y ,  

h a s  t h e  a b i l i t y  t o  i n c r e a s e  t h e  s e r u m  

l e v e l  o f  t h e  H C S  e x c r e t e d  b y  t h e  

s y n c y t i o t r o p h o b l a s t .

T h e  o b s e r v a t i o n s  t h a t  a f t e r  a l l y l ­

o e s t r e n o l  t r e a t m e n t  m e a n  b i r t h  w e i g h t  

o f  t h e  n e w b o r n  is  h i g h e r  [ 7 ]  a n d  t h a t  

t h e r e  i s  a  c o r r e l a t i o n  b e t w e e n  t h e  

w e i g h t  o f  t h e  n e w b o r n  a n d  t h e  H C S  

l e v e l  o f  t h e  m a t e r n a l  s e r u m  [ 4 ]  a r e  

c l o s e l y  c o n n e c t e d  w i t h  t h e  f a c t  t h a t  

a l l y l o e s t r e n o l  is  a b l e  t o  s t i m u l a t e  t h e

synthesis of HCS beside placental 
steroid production. The elevation of 
the endogeneous progesterone level as 
well as the increase of oxytocinase 
production result in the first place in 
the prolongation of gestation, whereas 
the increased HCS production seems 
favourably to influence the intra­
uterine development of the fetus.

In addition to the known clinical 
results, the data enumerated above 
may call attention to the possibility 
that allyloestrenol might be suited 
not only for the therapy of threatened 
and habitual abortions and premature 
delivery, but also for the successful 
therapy of chronic placental insuf­
ficiencies of various origin and of 
some of their consequences to the 
fetus.
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