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ABSTRACT 

In f i v e  women who had demonstrated repea ted ly  ovula tory  c y c l e s  with i n s u f f i -  

c i e n t  l u t e a l  phases  o v u l a t i o n  was supported by cont inuous i n t e r m i t t e n t  admi- 

n i s t r a t i o n  of  LH-RH, 5 p g  per  90 min, in t ravenous ly  by means of a p o r t a b l e  

pump. A l l  18 induced c y c l e s  were ovula tory .  me product ion of proges te rone  

rose  by 75% t o  51 nM/1 dur ing  t h e  m i d l u t e a l  phase. The d u r a t i o n  of t h e  l u t e a l  

phase increased with 49% t o  14 days.  

One p a t i e n t  became pregnant  , but  abor ted  spontaneously 20 days p s t o v u l a t o -  

rY. 
The only  major s i d e  e f f e c t  seen was an occas iona l  s u p e r f i c i a l  trombophleb- 

itis. 

INTRODUCTION 

Ovulat ion induct ion  wi th in  t h e  framework of t h e  i n f e r t i l i t y  management h a s  

been appl ied  a l r e a d y  many years .  T i l l  r e c e n t l y  t h i s  was mainly performed by 

using clomiphene c i t r a t e ,  human menopausal gonadotropin,  human chorion gona- 

d o t r o p i n  and bromocript ine.  

After  t h e  Eirst p u b l i c a t i o n s  by the  groups of N i l l i u s  (6), Leyendekker ( 5 )  

and Knobil ( 4 )  about t h e  s u c c e s f u l  a p p l i c a t i o n  of gonadotropin r e l e a s i n g  

hormone (LH-RH), t h i s  too could be added to t h a t  list of drugs .  

E a r l i e r  s t u d i e s  done a t  our i n s t i t u t e  as w e l l  as d a t a  Erom t h e  l i t e r a t u r e  

i n d i c a t e s  t h a t  t h e  induct ion  of o v u l a t i o n  by means of cont inuous ,  i n t e r m i t -  

t e n t ,  in t ravenous  a d m i n i s t r a t i o n  of LH-RH i n  hypogonadotropic, hypoestroge- 

n i c ,  normoprolactinemic women wi th  an i n t a c t  p i t u i t a r y  ovar ian  a x i s  has  

become a p r a c t i c a l  p o s s i b i l i t y  with e x c e l l e n t  r e s u l t s .  

In  order  to  e s t a b l i s h  whether or  not  o ther  types  of i n E e r t i l i t y  caused by 

hormonal dysfunct ion  can be t r e a t e d  e f f i c i e n t l y  by menas of GnRH w e  i n v e s t i -  

ga ted  to what e x t e n t  t h e  inadequate  l u t e a l  phase i n  normoprolactinemic, 

normo-androgenic mmen may improve by t h i s  therapy.  
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METHODS AND MATERIAL 

The Zyklomat pump* is a portable g a d g e t  ( 2 . 8 ~ 6 . 5 ~ 7 . 0  c m )  c o n s i s t i n g  o f  a 

p e r i s t a l t i c  pump, a compute r i zed  t i m i n g  d e v i c e  and a s t e r i l e ,  d i s p o s a b l e ,  

p l a s t i c  r e s e r v o i r .  Every  90 min f o r  t h e  d u r a t i o n  o f  one  min it is a c t i v a t e d  

and d e l i v e r s  50 u g  o f  a LH-RH s o l u t i o n  v i a  a c h r o n i c ,  i n d w e l l i n g  c a t h e t e r  

(O.D. 0.965 mm; I . D .  0.58 mm) i n t o  t h e  median c u b i t a l  v e i n .  

LH-RH (LH-RH F e r r i n g * )  was d i s s o l v e d  i n  p h y s i o l o g i c a l  s a l i n e  to a c o n c e n t r a -  

t i o n  o f  0.1 ug/v l .  The d e t e r m i n a t i o n s  o f  LH, FSH, 1 7 8 - e s t r a d i o l  (E2) and pro- 

g e s t e r o n e  (P rog . )  were per formed by means o f  a s p e c i f i c  radio immuno a s s a y  as 

reported by Roumen e t  a l .  ( 7 ) .  F r e q u e n t  blood samples  were t a k e n  a t  random 

t h r o u g h o u t  t h e  c o u r s e  o f  t h e  t r e a t m e n t .  The b lood  sampl ing  w a s  n o t  synchron-  

i z e d  w i t h  t h e  LH-RH i n f u s i o n .  Pregnancy  was assessed by measurement o f  human 

c h o r i o n  g o n a d o t r o p i n  (HCG) 8 - subun i t  i n  serum and by u l t r a s o u n d  e x a m i n a t i o n  

o f  t h e  i n t e r n a l  g e n i t a l  o r g a n s  i n  a d i t i o n  to r e g u l a r  p h y s i c a l  examina t ion .  

The p a t i e n t  p o p u l a t i o n  c o n s i s t e d  o f  f i v e  no rmopro lac t inemic ,  normo-androgenic 

women, who have  shown r e p e a t e d l y  to have  l u t e a l  p h a s e s  o f  e l e v e n  d a y s  or less 

w i t h  l o w  p r o g e s t e r o n e  l e v e l s .  No h i s t o l o g i c  d a t i n g  o f  t h e  endometrium was 

per formed.  T a b l e  I summar izes  t h e  g roup .  

TABLE I: 

Serum p r o g e s t e r o n e  c o n c e n t r a t i o n  ( m i d  l u t e a l )  and d u r a t i o n  o f  t h e  l u t e a l  

p h a s e  o f  f i v e  women w i t h  endogenous  l u t e a l  phase  d e f e c t  p r i o r  to and d u r i n g  

LH-RH t r e a t m e n t  

PRIOR M DURING PRIOR M DURING 

TREATMENT TREATMENT 

PAT. M I D  LUTEAL PROGESTERONE LUTEAL PHASE n 

nM/1 d a y s  

1 29.1 + 9.5* 51.8 + 11.2* 10.3 + 1.0* 15 .5  + 1.7* 6 

2 26.8 + 8.6 43.3 + 10.1 10.0 + 0.8 14 .8  + 1.2 4 

3 24.8 + 15.7 80.7 + 26.6 10.0 + 0.7 15.2 + 2.1 3 

4 21.0 + 8 .3  37.5 + 7.8  8 .8  + 1.5 13.1 + 0.8 3 

5 23.7 + 10.4 42.6 + 9.3 9.0 + 1.4 13.3 + 1.7 2 

MEAN 25.1 51 .2 9.6 14.4 

* MEAN + S.D. n = number of induced  GnRH c y c l e s .  

* F e r r i n g  GmbH, K i e l ,  F.R.G. 
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RESULTS 

Eighteen o v u l a t o r y  c y c l e s  were induced. In comparison to t h e i r  p re t rea tment  

l e v e l s  p e r i o v u l a t o r y  e s t r a d i o l  c o n c e n t r a t i o n  increased by 6 2 %  t o  1 1 4 5  pM/1. 

The product ion o f  proges te rone  rose by more than 7 5 %  t o  51 nM/1 during t h e  

mid l u t e a l  phase. The d u r a t i o n  of  t h e  l u t e a l  phase increased  w i t h  4 9 %  t o  14 

days (Table  I ) .  

One p a t i e n t  became pregnant ,  b u t  abor ted  spontaneously 20 days a f t e r  ovula-  

t ion.  

DISCUSSION 

After  t h e  i s o l a t i o n  i n  1 9 7 1  o f  LH-RH ( 1 , 9 )  and fol lowing i t ' s  a r t i f i c i a l  syn- 

t h e s i s ,  c l i n i c a l  t r i a l s  were s t a r t e d  i n  a t temps to o b t a i n  o v u l a t i o n  and preg- 

nancy i n  women with anovulatory i n f e r t i l i t y .  

S t u d i e s  by Knobil and coworkers ( 4 )  i n  rhesus  monkeys with hypothalamic 

l e s i o n s  i n d i c a t e d  c l e a r l y  t h e  importance of i n t e r m i t t e n t  LH-RH release. 

F o l l i c u l a r  develo,ment lead ing  to o v u l a t i o n  and normal corpus  l u t e u m  func t ion  

h a s  been considered to  depend upon t h e  a p p r o p r i a t e  s e q u e n t i a l  dose response 

of t h e  f o l l i c l e  to gonadotropin s t i rnu la t ion  r e s u l t i n g  i n  p r o l i f e r a t i o n  of 

granulosa  ce l l s ,  i n  d i f f e r e n t i a t i o n  of those  i n t o  l u t e a l  cells ,  and i n  gona- 

dot ropin  dependent l u t e a l  s t e r o i d o g e n e s i s .  

Although Hsueh and c o l l a b o r a t o r s  ( 3 )  have provided evidence of  a d i r e c t  

i n h i b i t o r y  e f f e c t  of LH-RH on o v a r i a n  cell  func t ions  i n  v i t r o ,  t h i s  has  not  

been d e t e c t e d  so f a r  to occur i n  vivo.  

W e  observed an enhanced p r o l i f e r a t i o n  o f  granulosa  ce l l s  as judged from t h e  

p e r i o v u l a t o r y  serum e s t r a d i o l  l e v e l s  and t h e  c o n d i t i o n s  of t h e  c e r v i c a l  

mucus.  

Although our resu l t s  i n  term of  pregnancy r a t e  is d i s a p p o l n t i n g  we d i d  

i n c r e a s e  s i g n i f i c a n t l y  both t h e  d u r a t i o n  as w e l l  as t h e  product ion of proges- 

t e r o n e  dur ing  t h e  l u t e a l  phase. 

By improving t h e  hormonal respons iveness  and s t e r o i d o g e n i c  c a p a c i t y  of t h e  

granulosa  cells  i n  t h e  way w e  d id  one may conclude i n d i r e c t l y  t h a t  t h e  cause  

of  t h e  l u t e a l  phase d e f e c t  i n  t h e s e  women is an i n a p p r o p r i a t e  s t i m u l a t i o n  of  

t h e  p i t u i t a r y  gland by t h e  hypothalamus. 

The importance of  lowering t h e  p u l s e  frequency or  even t h e  n e c e s s i t y  t o  

c o n t i n u e  t h e  LH-RH i n f u s i o n  a t  a l l  dur ing t h e  l u t ea l  phase remains p a r t l y  

u n s e t t l e d .  AS shown by Knobil ( 4 )  more than one pulse  per hour during t h e  

f o l l i c u l a r  phase i n  t h e  rhesus  monkey d iminishes  t h e  s e c r e t i o n  of  both LH and 

FSH, while  one pulse  every t h r e e  hours  r e s u l t e d  i n  an impaired LH/FSH r a t i o .  
On t h e o r e t i c a l  grounds one may s p e c u l a t e  t h a t ,  because of t h e  normal, 
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endogenous d i f f e r e n c e  i n  pulse  frequency between t h e  f o l l i c u l a r  and l u t e a l  

phase ( 2 )  s t a g e  dependent pu lse  f requency of t h e  infused  LH-RH would improve 

t h e  outcome. 

Both t h e  r e p o r t  by Sawder et a l .  ( a ) ,  t h e  review a r t i c l e  by Schoemaker e t  

a l .  ( 1 0 )  as w e l l  a s  our r e s u l t s  do not  i n d i c a t e  t h a t  such an adopt ion is 

o b l i g a t o r y  i n  t h e  t rea tment  of women with hypogonadotropic amenorrhea or in -  

adequate  l u t e a l  phase. 

Despi te  t h e  c o n t i n u a t i o n  o f  t h e  LH-RH a d m i n i s t r a t i o n  pos tovula tory  i n  o u r  

p a t i e n t s ,  FSH d e c l i n e s  to l o w  l e v e l s  dur ing  t h e  l u t e a l  phase. This  is less 

pronounced f o r  LH. In women who conceived FSH decreased even f u r t h e r  to v e r y  

l o w  v a l u e s  as o c c u r s  a f t e r  spontaneous concept ions .  Therefore ,  t h i s  demon- 

s t r a t e s  t h a t  d e s p i t e  t h e  LH-RH d e l i v e r y ,  t h e  p i t u i t a r y  gland becomes p a r t i a l -  

l y  r e s i s t a n t  to LH-RH dur ing  t h e  l u t e a l  phase and even more so dur ing  preg- 

nancy. An important  ques t ion  which remains to  be c l a r i f i e d  is t h e  n e c e s s i t y  

t o  cont inue  t h e  LH-RH i n f u s i o n  during t h e  l u t ea l  phase. 
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