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Extrahypophyseal  Gonadotrophins in Adult Female Rats after a Long Term Post -Hypophysectomy 
R e g r e s s i o n  P e r i o d  

I t  was  of i n t e r e s t  to  i n v e s t i g a t e  if t h e  female  repro-  
duc t i ve  t r a c t  could  be  r e s to red  in r a t s  to  n o r m a l  size a n d  
func t i on  a f t e r  a v e r y  long  d e p r i v a t i o n  of e n d o g e n o u s  
h y p o p h y s e a l  secret ions .  

F i f t e en  m a t u r e  female  r a t s  were used u n d e r  the  iden t ica l  
e x p e r i m e n t a l  cond i t i ons  as desc r ibed  in t h e  a c c o m p a n y i n g  
p a p e r  1. T h e  ovar ies  were  r e m o v e d  in a n a l o g y  to  t h e  t e s t e s  
a n d  t h e  u t e r i  were  we ighed  a f t e r  d issect ion.  Body- ,  
ad rena l -  a n d  k idney -we igh t s  were  r educed  to levels wh ich  
a re  n o r m a l  for  h y p o p h y s e c t o m i z e d  rats .  The  ' con t ro l '  
ovar ies  were  t a k e n  o u t  a t  t h e  b e g i n n i n g  of t h e  replace-  
m e n t  t h e r a p y ,  1 y e a r  a f t e r  h y p o p h y s e c t o m y .  These  
g o n a d s  were  in a s tage  of cons ide rab le  a t r o p h y .  Th e  
c o n t r a l a t e r a l  o v a r y  was r e m o v e d  a t  au topsy .  The  ave ra g e  
w e i g h t  of t h e  ' con t ro l '  ova r i e s  was  5.8 4- 0.5 mg. T h i r t y  
d a y s  of H C G  a d m i n i s t r a t i o n  p rac t i ca l ly  fai led to  increase  
th i s  we igh t  subs t an t i a l l y .  I n  con t r a s t ,  t h e  P M S  p r e p a r a -  
t ion  p r o v o k e d  a fourfold  w e i g h t  increase  a l r e a d y  a f t e r  
6 days .  Th i s  w e i g h t  level  b e c a m e  s t a t i o n a r y  u n t i l  a f t e r  
18 d a y s  of P M S  r e p l a c e m e n t  t h e r a p y .  Then ,  a f t e r  24 a n d  
30 days,  t h e  ovar ies  inc reased  enormous ly .  The  u t e r i n e  
we igh t s  r e m a i n e d  low u n d e r  t h e  HCG, whereas ,  u n d e r  
PMS,  th i s  o r g a n  was  s t i m u l a t e d  s ign i f i can t ly  (F igure  1). 

His tological ly ,  t h e r e  were  no  signs p o i n t i n g  to  processes  
of fol l icular  d e v e l o p m e n t  in  t he  a t r o p h i e d  ' con t ro l '  
ovar ies .  On ly  smal l  p r i m o r d i a l  follicles a n d  m a n y  co rpo ra  
l u t e a  w i t h  r e l a t i ve ly  sma l l  d i a m e t e r s  were  v is ib le  (Figure  
2 A). Af te r  30 d a y s  of H C G  t r e a t m e n t  t h e  fol l icular  
g r o w t h  was n e v e r  f o u n d  to  be  f u r t h e r  a d v a n c e d  t h a n  to  
t h e  sma l l e r  t y p e s  of s e c o n d a r y  follicles (F igure  2 B). I n  
con t r a s t ,  a f t e r  a r e p l a c e m e n t  t h e r a p y  w i t h  P M S  for  6 d a y s  
only,  w i t h i n  t h e  en l a rged  ovaries ,  t h e r e  were  a l r eady  
c a v i t y  f o r m a t i o n s  a n d  t r a n s f o r m a t i o n s  i n to  t e r t i a r y  fol- 
licles. Af te r  12 d a y s  of P M S  t r e a t m e n t ,  t h e r e  were  no  
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Fig. 1. Effects of a 1 year post-hypophysectomy regression period 
and subsequent replacement therapy with gonadotrophic hormones 
on ovarian weight development and on the uterine weight. 

longer  co rpora  l u t ea  vis ible  a n d  t h e  fol l icular  d e v e l o p m e n t  
t ook  place  eve rywhere .  E i g h t e e n  days  of P M S  in jec t ions  
gave  r ise to  t h e  a p p e a r a n c e  of a g r ea t  n u m b e r  of large  
follicles, t h e  cys t ic  type ,  caus ing  t h e  e x t r e m e  w e i g h t  in- 
crease of t h e  ovar ies  (Figure  2 D). 

Th i s  t r e n d  b e c a m e  p r e d o m i n a n t  a f t e r  24 days  of P M S  
app l ica t ion ,  a n d  i t  was  p r o b a b l y  f a v o u r e d  b y  t h e  h y p o -  
t h y r o i d  c o n d i t i o n  of t h e  h y p o p h y s e c t o m i z e d  a n i m a l s  ~. I t  
m u s t  be  a s s u med  t h a t  no  o v u l a t i o n s  h a d  t a k e n  place.  
Th i s  was  expec t ed  since i t  is well  k n o w n  t h a t  a p a r t i c u l a r  
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Fig. 2 A. 'Control' ovary, 1 year after hypophysectomy. There are 
primary follicles only, and no maturation processes arc detectable. 
All ovaries had a great number of small persisting corpora lutea. × 15. 

Fig. 2 B. Subcutaneous injections of 60 I.U. HCG]100 g body 
weight/day for 30 consecutive days: as compared with the 'control' 
ovaries, there are almost no alterations. Sometimes, there is a rather 
doubtful follicular development resulting in very small secondary 
follicles, but nowhere, tertiary follicles were found. × 15. 

Fig. 2 C. Identical treatment as described under Figure 2 B. For 
unknown reasons there were found persisting corpora lutea in several 
ovaries. These organites were possibly slightly stimulated. × 15. 

Fig. 2 D. Subcutaneous injections of 300 I.U. PMS/100 g body 
weight for 24 consecutive days: extremely enlarged cystic ovaries. 
In all cases there were no signs detectable indicating that ovulations 
had taken place. × 15. 
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single in jec t ion  of e i ther  F S H  or I C S H  at  a cr i t ical  period 
of t ime  is requi red  to  induce ovula t ions  in hypophysec to-  
mized ra ts  when  m a t u r e  follicles are  present  s. 

As judged  by  the  u ter ine  weights  and the  absence of 
vagina l  estrus i t  seems t h a t  under  HCG, the  normal  
ovar ian  steroidgenesis was ha rd ly  in progress, if a t  all. 
Final ly ,  in conf i rmat ion  of ear ly  workers* all ' cont ro l '  
ovaries  conta ined  persis t ing corpora  lu tea  even af ter  this  
ex tended  pos t -hypophysec tomy  regression period. In te r -  
est ingly,  these organi tes  d isappeared  rapidly  under  the  
PMS influence, whereas,  under  t he  HCG, there  were in 
some ovaries  still pers is t ing corpora  l u t e ,  a f te r  30 days  
of in] ections, however ,  in o ther  cases they  had d isappeared  
(Figure 2 C). 

This  long t e rm exper imen t  supports  2 facts :  in spite of 
this ex tended  depr iva t ion  of hypophysea l  secretions, the  
female gonad was no t  impai red  irreversibly.  I t  conserved 
in all cases its sens i t iv i ty  for gonadot rophic  hormones.  
Again,  in analogy to  the  male  gonad,  in this expe r imen t  
wi th  female  ra ts  too, the  F S H  p layed  a key role in syner-  
gism wi th  the  I C S H  wi th in  the  normal  sequence of repro- 
duc t ive  events .  This  underl ines  the  p a r a m o u n t  impor tance  
of t he  F S H  within  the  p h e n o m e n a  of follicular g rowth  
and m a tu ra t i on  ~. 

Z u s a m m e n [ a s s u n g .  Ffinfzehn erwachsene weibliche Ra t -  
ten  wurden  ein J a h r  nach  erfolgter  H y p o p h y s e k t o m i e  m i t  
H C G  und PMS behandet t .  T ro t z  der  e x t r e m  langen In-  
volu t ionsper iode  reagier ten die v611ig a t roph ie r t en  Ova-  
rien unmi t t e lba r  auf  die paren te ra l  appl iz ier ten Hormon-  
pr/ iparate .  Jedoch  nur  das F S H -  plus ICSH-Akt iv i t /~ ten  
en tha l t ende  PMS (Serumgonadot ropin)  induzier te  ein 
deut l iches Fol l ike lwachstum.  Ovula t ionen  konnten  nicht  
nachgewiesen werden,  wohl infolge der acycl ischen Appli-  
ka t ionsform der  Substanzen.  
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Successful  Reinitiation and Restoration of Spermatogenes i s  in Hypophysectomized  Rats with 
Pregnant  Mare's Serum after a Long-Term Regress ion Period 

After  an  adequa te  pos t -hypophysec tomy  regression 
period, bo th  repair  and cont inued  deve lopmen t  of the  
test is  necessi tates  in rats  the  synergism of F S H  and 
androgens,  p robab ly  tes tos terone  1,2. W h e n  this  synergism 
was abolished wi th  an  ant i -androgen,  the  F S H  principle  
b y  itself was devoid  of any  de tec tab le  effects  wi th in  the  
test is  of hypophysec tomized  ' androgen-f ree '  ra ts  3. On the  
o the r  hand,  tes tos terone  propionate ,  I C S H  and HCG had 
v e r y  l imi ted  abili t ies to reini t ia te ,  restore and ma in ta in  
spermatogenes is  af ter  an adequa te  pos t -hypophysec tomy  
regression period1,*, 4. The  purpose of this s tudy  was to 
inves t iga te  if the  test is  could be restored to  normal  size 
and funct ion  af ter  hav ing  been depr ived  of hypophysea l  
gonadot roph ic  hormones  for an ex t r eme ly  long period of 
t ime.  

M e t h o d s .  T w e n t y - t h r e e  m a t u r e  male  ra ts  5, weighing 
220-280 g, were hypophysec tomized  and 1 ' cont ro l ' - tes t i s  
was r emoved  af ter  1 year  and weighed. The  con t ra la te ra l  
gonad was r emoved  a t  au topsy ,  weighed and inspected  
histologically.  The  d iameters  of the  tes t icular  tubules  
were de termined.  All doses of hormones  (Figures 1 and 2) 
were referred to body  weight  a t  the  t ime  of inject ion.  
The  H C G  prepara t ion  was ex tens ive ly  tes ted  for i ts  F S H  
potencies  * and found to  be devoid  of de tec tab le  a m o u n t s  
of F S H .  

Resu l t s .  The  body  weight  and average  weigh t  of the  
adrenals  and kidneys  were  uni formly  reduced to levels  
which are  typ ica l  for hypophysec tomized  rats  7. This  was 
also t rue  for t he  ' cont ro l ' - tes tes  which were r emoved  be- 
fore t r e a t m e n t  commenced ,  t hen  weighing 252 -4- 43 mg. 
Af te r  30 days  of H C G  t rea tment ,  there  was prac t ica l ly  
no tes t icular  weight  increase. B y  contrast ,  under  the  PMS 
prepara t ion ,  this  p a r a m e t e r  g radua l ly  increased dur ing 
the  per iod of r ep lacemen t  the rapy ,  to  reach a p la teau  
af ter  24 days  (Figure 1). The  d i ame te r  of the  tubules  was 
cons iderably  enlarged under  b o t h  preparat ions .  T h e y  

reached prac t ica l ly  normal  values  of 250 p when p regnan t  
mare ' s  serum (PMS) was given for 24 or 30 days  (Figure 2). 

The  his tology of the  ' cont ro l ' - tes tes  showed a male  
gonad in a s tage of a ra ther  p ronounced  a t rophy  (Figure 
3 A). Af te r  t he  HCG t rea tmen t ,  the  seminiferous epi the-  
l ium was general ly  no fur ther  deve loped  than  the  ear ly  
s tages of spermat ids .  S imul taneously ,  the  in ters t i t ia l  cells 
were hyper t roph ied  (Figure 3 B). However ,  af ter  6 days  
of PMS t r ea tmen t ,  there  were a l ready  pachy tene  sperma-  
tocytes .  In  spi te  of this, the  germinal  ep i the l ium was still  
largely depopula ted ,  whereas  the  Leydig  cells were  en- 
larged and hyper t roph ied  in a d is t inc t ive  way.  Af ter  
12 days  of PMS therapy,  the  tubules  were enlarged,  the  
germinal  ep i the l ium became more  popu la ted  and as far  
advanced  as the  ear ly  types  of spermat ids .  This  deve lop-  
m e n t  of germ cells was even more  advanced  af ter  18 days.  
R ipe  sperms f inal ly became observable  in the  testes  of 
those animals  t h a t  had been under  the  more  prolonged 
PMS influence (Figure 3 C). The  weights  of the  pros ta tes  
and seminal  vesicles showed a cont inued  increase under  
the  PMS (Figure 1). 
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