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Expe r imen t s  on sexual ly  m a t u r e  female  r a t s  showed that daily s imul taneous  admin is t ra t ion  
of m e s t r a n o l  (0.04 m g / k g )  and m e g e s t r o l  ace ta te  (0.8 m g / k g )  by gas t r i c  tube for  14 days 
had no apprec iab le  cont racept ive  effect,  whereas  admin is t ra t ion  of the s te ro ids  in the same  
doses  combined with an t iadrenerg ic  drugs  ~ -me thy ldopa  (100 m g / k g )  or py r roxan  (10mg/kg)  
ef fec t ive ly  p reven ted  pregnancy.  
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Considerable  attention has  r ecen t ly  been paid in other  countr ies  to the question of cent ra l  adrenerg ic  
control  over  r ep roduc t ive  function and, in pa r t i cu la r ,  to the study of poss ib le  pharmaco log ica l  in te r fe rence  
with the ad rene rg ic  m e c h a n i s m s e o n t r o l l i n g  ovulation [6, 8, 9]. Data in the l i t e ra tu re  indicate that  some 
ad renob locke r s  or inhibi tors  of ca teeholamine  biosynthesis  inhibit ovulation apprec iab ly  [3, 12, 13]. On the 
other hand, in o r d e r  to min imize  side ef fec ts  of s te ro id  con t racep t ives ,  ways of reducing the doses  of thei r  
e s t rogen ic  and proges tagen ic  components  m u s t  be sought. In this connection it is  in te res t ing  to study the 
poss ib i l i ty  of potent iat ing the cont racep t ive  effect  of s te ro ids  used in smal l  doses  by admin i s te r ing  them 
in conjunction with an t i ad renerg ic  agents .  

This paper  d e s c r i b e s  the r e su l t s  of expe r imen t s  to study the cont racept ive  act ivi ty  of the e s t r o g e n -  
p roges tagenic  components  of the combined p repa ra t ion  meges t r ano l ,  used in a new ra t io  (1 : 20) and in 
min ima l ly  effect ive doses ,  in conjunction with ~ -methy ldopa ,  an inhibi tor  of dopamine and noradrenal in  
b iosynthes is ,  or  with the Soviet adrenoblocker  pyr roxan .  

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

Expe r imen t s  were  c a r r i e d  out on 83 sexual ly  m a t u r e  female  r a t s  weighing 180-200 g with a no rma l  
4 - 5 - d a y  e s t rous  cycle .  All drugs  were  given by ga s t r i c  tube once a day for 14 days.  There  were  eight 
s e r i e s  of expe r imen t s .  In s e r i e s  I (control) the an imals  were  given dis t i l led water ,  in s e r i e s  II m e s t r a n o l  
(0.04 m g / k g )  and m e g e s t r o l  ace ta te  (0.8 m g / k g ) ,  in III  ~ -me thy ldopa  (100 m g / k g ) ,  and in IV ~ -me thy ldopa  
(100 m g / k g )  combined with m e s t r a n o l  and m e g e s t r o l  aceta te  in the same  doses.  In the next four s e r i e s  the 
cont racep t ive  act ivi ty  of py r roxan  (10 m g / k g )  and a lso  of a combinat ion of it  with m e s t r a n o l  (0.04 m g / k g )  
and m e g e s t r o l  ace ta te  (0.8 m g / k g )  was studied. The cor responding  control  s e r i e s  a lso  was se t  up. On 
the th i rd  day of admin is t ra t ion  of the drugs  copulation was allowed. The day on which s p e r m a t o z o a  were  
found in the vagina was taken to be the f i r s t  day of pregnancy.  The p r e s e n c e  or  absence  of pregnancy (con- 
t r acep t ive  effect) was de te rmined  by diagnostic  l apa ro tomy  p e r f o r m e d  on the 9th day a f te r  copulation. A 
second l apa ro tomy  was p e r f o r m e d  2 days before  par tur i t ion  and the cont racept ive  effect  of the p repa ra t ions  
was judged f r o m  main tenance  of the number  of fe tuses  and the c o r p o r a  lutea.  The effect  of the an t iadren-  
e rg ie  drugs  ~ -me thy ldopa  and pyr roxan  on the noradrenal in  level  in the hypothalamus of the r a t s  also was 
de te rmined .  The drugs  were  given to the an imals  daily for 14 days by gas t r i c  tube. The noradrenal in  con-  
tent  was de t e rmined  f iuo rome t r i ea l l y  by the method of Euler  and Floding [7] in Govyr in ' s  modif icat ion [1]. 
The r e su l t s  we re  subjected to s ta t i s t i ca l  ana lys i s .  
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TABLE 1. Effect  of Ant iadrenergic  
Agents on Noradrenal in  Level  in Rat  
Hypothalamus 

Dose 
Subs, noe 

a -Methyl 
dopa 100 

P yrroxan 10 

Conuol 

No, of Noradrenr 
expts, l alin (/1gig) 

5 0,33• 
7 0,93--0,3 

6 1,10+0.08 

P relative 
to control 

<0,001 
>0,5 

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

Adminis t ra t ion  of m e s t r a n o l  and m e g e s t r o l  ace ta te  in 
smal l  doses  for 14 days  to the r a t s  caused  no apprec iab le  
change in the c h a r a c t e r  or  duration of the e s t r cus  cycle.  
The cycle  a lso  was unchanged when a combinat ion of s t e r -  
oid p repa ra t ions  in the same  doses  and c~-methyldopa was 
used, and also when a - m e t h y l d o p a  and py r roxan  were  given 
separa te ly .  Only when a combinat ion of py r roxan  and s t e r -  
oid hormones  was given was the e s t rous  cycle  significantly 
lengthened compared  with the control ,  a r e su l t  main ly  due 
to lengthening of the r e s t ing  s ta te  ( d i e s t r u s - m e t e s t r u s ) .  

Whereas  in the intact  r a t s  the duration of the cycle  was 4.0 + 0.11 days,  in an imals  rece iv ing  a combination 
of these  subs tances  i t  was 6.0 4-0.5 days (P< 0.05). 

Adminis t ra t ion  of s te ro id  p repa ra t ions  in smal l  doses  to the r a t s  had no signif icant  cont racept ive  e f -  
fect .  Some cont racep t ive  action (28.570) was found with c~-methyldopa but s ta t i s t ica l  ana lys is  showed a low 
level  of s ignif icance (P = 0.1). 

Complete ly  different  r e su l t s  were  obtained by combined adminis t ra t ion  of mes t r ano l ,  m e g e s t r o l  a c e -  
tare,  and a - m e t h y l d o p a  in the s ame  doses:  by the t ime  of the f i r s t  l apa ro tomy  7570 of the r a t s  were  st i l l  
not pregnant  (P = 0.01). Adminis t ra t ion  of smal l  doses  of s te ro ids  s imul taneous ly  with the adrenoblocker  

~pyr roxan  a lso  was effect ive.  In this s e r i e s  of expe r imen t s  pregnancy was absent  in 5070 of the insemina ted  
an imals  (P = 0.05). Meanwhile adminis t ra t ion  of pyr roxan  alone did not p revent  the onset  of pregnancy (all 
the an imals  were  pregnant) .  Determina t ion  of the noradrena l in  content  in the hypothalamus of r a t s  r e -  
ceiving pyr roxan  for  14 days showed no signif icant  change in the level  of  the med ia to r  (Table 1). Admin is -  
t-ration of ~ -methy ldopa ,  inhibiting ca teeholamine  biosynthesis ,  to the an imals  for the same  period,  how- 
ever ,  led to a m a r k e d  dec r ea s e  (by 70%) in the noradrenal in  content in the hypothalamus (P < 0.001). 

The cont racep t ive  action of meges t r ano l ,  a combination of m e s t r a n o l  and m e g e s t r o l  ace ta te  in the 
ra t io  of 1 : 50, is  based p r i m a r i l y  on the inhibition of ovulation resu l t ing  f rom the inhibi tory ef fec t  of the 
p repa ra t ion  on secre t ion  of the p i tu i tary  luteinizing hormone  [2, 4, 5, 10]. The absence  of  any apprec iab le  
cont racept ive  e f fec t  when the components  of meges t r ano l  were  given in a d i f ferent  ra t io  and in smal l  doses  
in the p r e sen t  expe r imen t s  can be explained on the grounds that  these  doses  were  too smal l  to inhibit ovu- 
lation. Adminis t ra t ion  o f  m e s t r a n o l  and m e g e s t r o l  aceta te  in the same  doses ,  together  with an t iadrenerg ic  
subs tances  (~ -methy ldopa  or pyrroxan) ,  h o w e v e r ,  led to a m a r k e d  i nc r ea se  in the cont racep t ive  effect ,  
evidently linked with the ant iovula tory  ef fec t  both of the s te ro ids  and of the an t iadrenerg ic  p repa ra t ions .  
By ac t ive ly  modifying ca techolamine  m e t a b o l i s m  in the hypothalamus (reducing the noradrena l in  level ,  as  
the p re sen t  expe r imen t s  confirmed),  a - m e t h y l d o p a  s imul taneously  blocks ovulation [12]. Py r roxan ,  an 
a - a d r e n e r g i c  blocking agent, inhibits the adrenerg ic  s y s t e m s  of the hypothalamus and by that  means  i t  m a y  
poss ib ly  have a definite effect  on the cen t ra l  m e c h a n i s m s  regulat ing ovulation. According to Shally et  al. 
[14], a - a d r e n o b l o c k e r s  (phenoxybenzamine,  etc.) ,  which block cent ra l  adrenerg ic  sy s t ems ,  s t imulate  
dopamine m e t a b o l i s m  in the median eminence of the hypothalamus;  in thei r  opinion this r e su l t s  in inhibi-  
tion of sec re t ion  of the luteinizing hormone  r e l ea s ing  factor .  An in te res t ing  suggest ion has  r ecen t ly  been 
made that  the inhibitory action of s teroids  (mes t ranol ,  e thinyles t radiol ,  de r iva t ives  of 19-nor tes tos te r0ne)  
t hemse lves  on ovulation is par t ly  due to the i r  effect  on dopamine me tabo l i sm in the dopaminerg ic  
neurons  of the hypothalamus [11]. The marked  cont racept ive  effect  of a combinat ion of these  p r e p a r a -  
t ions revea led  by the p resen t  exper iments  must  evidently be in te rp re ted  in the light of these  data.  
Another  point to note is that the combined u s e  of an t iadrenerg ic  drugs  (a -methy ldopa ,  pyrroxan) ,  with 
the i r  known hypotensive action, and of s teroid  p repara t ions  for  cont racept ive  purposes  may at the 
same  t ime  p reven t  the elevation of the blood p r e s s u r e  produced by some  hormona l  cont racep t ives .  F u r -  
ther  exper imenta l  r e s e a r c h  into the eff icacy of such combinat ions could the re fo re  p rove  useful .  
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