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Effects  of  E s t r o g e n  or  P r o g e s t e r o n e  on  P r e p u b e r a l  Ovar i e s  I m p l a n t e d  in Cas tra ted  Adul t  Male  Rats  

Ovar ian  graf t  in the  sys temic  circulat ion of an adul t  
male  ra t  develops as a po lycys t ic  ovary.  F r a g m e n t s  of 
vagina  graf ted  in these  an imals  show p e r m a n e n t  oest rus  1. 
Similar  results  are ob ta ined  by  admin i s t r a t i on  of tes tos te-  
rone to the  female  new-born  ra t  ~. These and  o the r  obser- 
va t ions  led to the  schema  suggested by  I-IARRIS a of a 
cyclic p a t t e r n  of the  h y p o t h a l a m u s  in bo th  sexes a l tered 
to become cont inuous  in t he  male  by  its own androgens  
or by  admin i s t r a t i on  of exogenous androgens  in the  
female. 

KEMPF ~ f inds t h a t  es t rogens and proges te rone  are able 
to induce ovula t ion  in ovar ian  graf ts  of adul t  female to 
adul t  male cas t ra ted  rat .  Tile same t r e a t m e n t  did no t  
evoke ovula t ing  response  in t he  t es tos te rone  steril ized 
ra t  5. 

Our in teres t  was to know the  response  of p repubera l  
ovar ian  graf ts  (which are void  of corpora  lutea) in t he  
adul t  cas t ra ted  male  rats,  to  es t rogen or progesterone.  

Material and methods. 41 adul t  male  rats,  f rom the  
R a t t u s  Norvegicus  AxC s t ra in  weighing be tween  150 and 
200g, ma in t a ined  under  control led condit ions,  were  
cas t ra ted  under  e ther  anesthesia .  At  t he  t ime  of opera-  
tion, 1 ovary  of a p repubera l  female (15-25 days  old) was 
graf ted  into the  anter ior  chambe r  of the  eye. 

After  15 days  of evolution,  the  animals,  t aken  a t  ran-  
dom,  were  separa ted  into 3 groups  and  t r ea t ed  wi th  
oest radiol  d ipropionate ,  p roges te rone  and an un t r ea t ed  
group (see Table). 

The 3 groups were killed by  bleeding under  e ther  
anesthesia ,  on the  21st day  af ter  opera t ion;  graf ts  were 
removed,  f ixed in Bouin f ixat ive,  e m b e d d e d  in paraff in,  
serially sect ioned at  10 ~ and  s ta ined wi th  HE.  The 
remain ing  endocr ine  organs were dissected and weighed.  
The p i tu i t a ry  glands were f ixed in ELI~TMAIq'S fluid 6, 
serially sect ioned and  s ta ined  wi th  PAS-orange  G-Methyl  
Blue. S ta t i s t ica l  results  were analyzed by  the  S tuden t ' s  
t-test .  

Results. Most of the  graf ts  succeeded. The histological  
observa t ions  of ovary  graf ts  in all groups are shown in 
Figure 1. The p i tu i t a ry  glands  showed scarce cas t ra t ion  
cells in the  contro l  group. No cas t ra t ion  ceils were found 
in groups t r ea t ed  wi th  es t rogen or progesterone.  

Admin i s t r a t i on  of es t rogen to  male cas t ra ted  ra ts  
caused h y p e r t r o p h y  of the  p i tu i ta ry ,  adrenal  and  thy ro id  

glands  (Table). I n  t he  group of animals  t r ea t ed  wi th  
progesterone,  h y p e r t r o p h y  is t raced  only in adrenals.  No 
m a m m a r y  h y p e r t r o p h y  was evidenced in any  of the  
exper imen ta l  groups. 

Discussion. Our observa t ions  conf i rm former  resul ts  
ob ta ined  by  KEMPF 4, and prove clearly t h a t  the  in ject ion 
of a single dose of estrogens,  or 2 of progesterone,  cause 
the  appearance  of ovula t ion  in p repubera l  (us) of adul t  
(KEMPF 4) ovaries graf ted  in adul t  male  cas t ra ted  rats.  
Ovula to ry  act ion of proges te rone  under  these  condi t ions  
could be expla ined by  the  lowering effect  of proges te rone  
on the  nervous  exc i tab i l i ty  threshold ,  regula t ing t h e  
cyclic m e c h a n i s m  of gonado t roph ic  secret ion in the  male, 
descr ibed by  I~olJx~ to  a secre tory  sys t em similar  to  
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Fig. 1. Percent of graft with corpora htea  in male castrated adult 
rat with oestradiol dipropionate (500 [xg) or progesterone (1 mg 
twice, days 15 and 19). 

Relative weight (mg[100 g body weight) of pituitary, thyroid and 
adrenals of castrated male rats grafted with ovary and treated with 
estradiol dipropionate or progesterone 

Group No. of Pituitary Thyroid Adrenals 
animals 

Castrated male + 10 
ovary graft  

Castrated male + 15 
ovary graft + 
estradiol dipropionate 
(500 ~zg on day 15) 

Castrated male + 16 
ovary graft + 
progesterone 
(1 mg twice, 
on day 15 and 19) 

4.3 i 0 .3~ 5.8 -1- 0.4 15 =~: 1.0 

7.7~0.6 b 10.3• b 22 4-0.9 b 

4.4 ~ 0.6 6.5 • 0.2 19 • 0.3 b 

S.E.;  b P < 0 . 0 1 .  

Fig. 2. Corpus luteum, in ovary grafted ix male castrated rat, 
treated with 500 7 of estradiol dipropionate. 
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t h a t  of t he  female,  p r o b a b l y  due to a n  a n t a g o n i s m  to t he  
es t rogens  secre ted  b y  t he  graf t .  P roges t e rone  h a d  t he  
ab i l i t y  to  fac i l i t a te  o v u l a t i o n  in t he  a d u l t  r a t  s a n d  in t he  
androge in ized  r a t  w h e n  i t  was  s u b m i t t e d  to  e lectr ical  
s t i m u l a t i o n  of t h e  h y p o t h a l a m u s  9, ~0. However ,  in  t he  
androge in i zed  ra t ,  t h e  sole a d m i n i s t r a t i o n  of p roges t e rone  
d id  no t  evoke  a n  o v u l a t i n g  r e s p o n s O  ~. This  di f ference in 
response  m a y  der ive  f rom t he  poss ib i l i ty  t h a t  t he  effect  
of i ts  own  and rogens  on  t he  h y p o t h a l a m u s  in t he  new- 
b o r n  ma le  ra t ,  does n o t  pe r f o r m  a 'whole  or none '  result ,  
wh ich  a p p a r e n t l y  occurs  in  t he  androge in ized  ra t .  This  
is s u p p o r t e d  b y  t h e  fac t  t h a t  o v u l a t i o n  of o v a r i a n  g ra f t  
in  ma le  c a s t r a t e d  ra t ,  m a y  be  el ic i ted b y  d i rec t  s t imula -  
t i on  of t he  p reop t i c  a rea  w i t h o u t  p roges t e rone  p r e t r e a t -  
m e n t  ~2. 

The  o v u l a t o r y  ac t ion  of es t rogens  could t h u s  p rov ide  
a n  e x p l a n a t i o n  e i t he r  b y  a ' r e b o u n d '  m e c h a n i s m  of t h e  
s u d d e n  fal l  and  f u r t h e r  increase  of LH,  or b y  a f ac i l i t a t ing  
effect  on  t he  o u t p u t  of fo l l icu l lo t rophines  b y  es t rogens  
pe r fo rmed  a t  c e r t a i n  levels of t h e  cen t r a l  ne rvous  s y s t e m  13 
or d i rec t ly  a t  t he  level  of t he  p i tu i t a r i e s  ~4, a5,16. 

Rdsumd. Des greffons d ' ova i r e  de r a t  i m p u b 6 r e  plac6s 
dans  la  c h a m b r e  an t6 r i eu re  de l 'ceil du  mMe castr6,  apr~s 
t r a i t e m e n t  avec  0,5 m g  de d i p r op i ona t e  d 'ces t rad io l  ou 
avec  deux  doses de 1 m g  de progest6rone,  ou t  m o n t r 6  
une  6v iden te  ovu la t ion .  On interpr&te ce fa i t  c o m m e  dfi 

~t Fac t ion  des h o r m o n e s  in ject6es  dans  le sys t~me n e r v e u x  
cen t r a l  e t  qui  f avor i sen t  le m6can i sme  de l ' ovu la t ion .  
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C i r c a d i a n  F l u c t u a t i o n s  in  T i b i a  C a r t i l a g e  - -  A s s a y a b l e  P i t u i t a r y  H o m o g e n a t e s  of  Fed  a n d  S t a r v e d  
W e a n l i n g  F e m a l e  R a t s  I 

Circad ian  f l uc tua t ions  of severa l  m e t abo l i t e s  in  wean-  
l ing  r a t s  h a v e  been  r epo r t ed  p rev ious ly  2. E a c h  one of 
these  has  been  a t  some t i m e  r epo r t ed  to  be  r e l a t ed  to t h e  
me tabo l i c  a c t i v i t y  of g r o w t h  h o r m o n e  (GH). T he  p r e s e n t  
c o m m u n i c a t i o n  repor t s  on  f l uc t ua t i ons  'observed in t h e  
a c t i v i t y  of p i t u i t a r y  h o m o g e n a t e s  as m e a s u r e d  b y  t h e  
t i b i a  t e s t  3 a n d  p r e s u m a b l y  re f lec t ing  G H  ac t iv i ty .  

F e m a l e  wean l ing  H o l t z m a n  r a t s  were a c c o m o d a t e d  in 
single cages in  a t e m p e r a t u r e - c o n t r o l l e d  room (22.5~ 
w i t h  06.00-18.00 h l igh t  a n d  18.00-06.00 h d a r k  cycles. 
L a b  chow a n d  t a p  w a t e r  were g iven  a n d  l ib i tum.  On 
t h e  4 th  d a y  t he  r a t s  were d iv ided  in to  8 g roups  of 8 r a t s  
each. Groups  1, 3, 5 a n d  7 were  s t a r v e d  24 h p r io r  to  
sacrifice (08.00, 14.00, 20.00 a n d  02.00 h, respect ively) .  
Groups  2, 4, 6 a n d  8 were a l lowed to  ea t  ad  l ib i tum.  Th i s  
was  done  because  of t h e  we l l -known re l a t i on  b e t w e e n  
food in take ,  f a s t ing  a n d  G H  leve l sq  A t  t h e  i nd i ca t ed  
sacrifice t i m e  t he  r a t s  were qu ick ly  ki l led b y  d e c a p i t a t i o n  
a n d  t he  p i tu i t a r i e s  of a g iven  group  were weighed  a n d  
pooled in  a t i ssue  hom ogen i ze r  a n d  s tored  a t  - -5~  
Af te r  r e m o v a l  f rom s torage  t he  t i ssue  was d i s r u p t e d  b y  
a l t e r n a t e  t h a w i n g  (45 ~ a n d  f reezing a n d  a f t e r  a d d i t i o n  
of sal ine t h e  g l a n d s  were homogenized .  Before  f inal  di lu-  
t i on  (0.7 m g  of f resh p i t u i t a r y  in 0.2 m l  of ex t r ac t )  t he  
p H  was a d j u s t e d  to  10. T he  dosage of 0.2 m l / r a t  was  
in j ec t ed  s.c. i n to  y o u n g  h y p o p h y s e c t o m i z e d  r a t s  once 
da i ly  for 4 consecu t ive  days.  T he  as say  r a t s  were kil led 
on  t he  5 th  d a y  and  t h e  t i b i a  ca r t i l age -widen ing  a c t i v i t y  
of t he  e x t r a c t s  wa~s d e t e r m i n e d  8. S t a n d a r d s  of G H  were 
no t  used since t he  ob jec t ive  was t h e  c o m p a r i s o n  of t he  
groups  sacrif iced a t  d i f fe ren t  in te rva l s .  Signif icance of 
di f ference in ep iphysea l  ca r t i l age  w i d t h  (one scale 
d iv i son  = 1 ~) was  done  us ing  S t u d e n t ' s  t- test .  

Fed  r a t s  : The  p i t u i t a r y  c o n t e n t  of t i b i a - ac t i ve  m a t e r i a l  
rose f rom the  la te  m o r n i n g  levels to  a p e a k  a t  14.00 h 
(p < 0.01, Figure) .  There  was a s ign i f ican t  dep le t ion  b y  
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Circadian fluctuations in the pituitary content of epiphyseal cartilage 
width assayable substance. Solid black line, fed rats; broken line, 
animals fasted 24 h prior to sacrifice. Ordinate shows epiphyseal 
cartilage width in micra, abscissa indicates time of sacrifice. Vertical 
bars depict standard error of the mean. 
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