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Effects of sexual hormones on ovarian weight in prepuberal female rats 

EXPERIENTIA 29[7 

Treatment day 20, 21, 22 
Body weight (g) Ovarian weight 

(mg ovary[100 g body wt.) 

Treatment day 28, 29, 30 
Body weight (g) Ovarian weight 

(mg ovary/100 g body wt) 

Control 40.72 =L 2.23 (11) 39.05 ~: 1.72 (11) 63.15 =~ 2.52 (14) 
Estradiol 42,39 =L 3.78 (10) 29.70 ~ 0.71 ~ (10) 64.36 :J~ 2.58 (13) 
Testosterone 42.53 ~ 3.43 (8) 30.77 =L 1.45 b (8) 62.55 :tz 3.75 (9) 
Androgenized 46,48 J= 2.17 (6) 17.17 :t= 1.42 (6) 67.79 =L 1.49 (13) 
Androgenized 4- estradiol 47.56 • 2.73 (5) 11.16 ~ 1.59 o (8) 63.24 4- 2.49 (17) 
Androgenized + testosterone 45.27 4- 2.40 (7) 10.93 =t= 2.17 a (7) 66.07 =~ 2.02 (i3) 

24.66• 1.05 (15) 
31.28 4- 1.70 ~ (12) 
25.06 • 0.71 (9) 
19.64 ~ 0.96 (13) 
15.61 4- 1.19 a (8) 
11.08 4- 1.39o (13) 

p < 0.005 and b < 0.001 vs control ~ p <  0.01 and a < 0.025 vs androgenized. In parenthesis number of determinations. 

in  Series I was  pe r fo rmed  in 28-day-old n o r m a l  a n d  
androgen ized  rats .  

An ima l s  were sacrif iced 24 h a f te r  t he  las t  in ject ion.  
The  ovar ies  r e m o v e d  a n d  weighed on  a precis ion ba lance .  
Resul t s  were expressed  in  m g  ovary /100  g b o d y  wt .  and  
c o m p a r e d  s ta t i s t i ca l ly  b y  m e a n s  of S t u d e n t ' s  t- test .  

Results. As can  be  seen in t h e  Table ,  es t rad io l  decreased 
t he  o v a r i a n  we igh t  in  20-day-old n o r m a l  r a t s  and  in- 
creased t he  we igh t  of t he  g land  w h e n  a d m i n i s t e r e d  to  
28-day-old rats .  I n  a n d r o g e n i z e d  p r e p u b e r a l  ra ts ,  t h e  
a d m i n i s t r a t i o n , o f  es t rad io l  resu l ted  in a depress ion  of 
ova r i an  we igh t  a t  20 and  28 days  old. I n  n o r m a l  p r e p u b e r a l  
rats ,  t e s to s t e rone  p roduced  a n  i n h i b i t i o n  in t h e  secre t ion  
of g o n a d o t r o p h i n s  a t  20 days  old, whi le  i t  d id  no t  mod i fy  
t h e  ova r i an  we igh t  in  28-day-old rats .  On t he  o the r  h a n d ,  
t he  t e s t i cu la r  h o r m o n e  was able  to  decrease  t h e  we igh t  of 
the  ovar ies  in  t h e  androgen ized  groups  a t  b o t h  ages. 

Discussion. These  resul t s  d e m o n s t r a t e  t h a t  a s imi lar  
dose of es t rad io l  exer t s  a nega t i ve  f eed-back  effect  on  
g o n a d o t r o p h i n  secre t ion  in 20-day-old rats ,  a n d  a pos i t ive  
ac t ion  on  t h e  secre t ion of these  p i t u i t a r y  h o r m o n e s  in 
n o r m a l  28-day-old rats .  These  facts  ind ica te  t h a t ,  in  t he  
n o r m a l  ra t ,  t h e  m a t u r a t i o n  of t h e  d i f fe ren t  m e c h a n i s m s  
impl i ca t ed  in t he  s t i m u l a t o r y  ac t ion  of es t rad io l  on  gona-  
d o t r o p h i n  secre t ion t akes  place  b e t w e e n  20 and  28 days  of 
life. 

The  a d m i n i s t r a t i o n  of a single dose of t e s to s t e rone  to  
female  r a t s  soon a f te r  b i r t h  p roduces  a n  a n o v u l a t o r y  
s y n d r o m e  w i t h  pe r s i s t en t  estrus,  s imi lar  to  t h a t  o b t a i n e d  
b y  e lec t ro ly t ic  lesion of t he  p r e o p t i c  area  of t he  an t e r io r  
h y p o t h a l a m u s  8, ~. 

Much  e x p e r i m e n t a l  ev idence  ind ica tes  t h a t  androgens  
exer t  t h e i r  de le ter ious  ac t ion  a t  t he  level  of t h e  supra -  
ch ia sma t i c -p reop t i c  area  of t h e  an t e r io r  h y p o t h a l a m u s  a-5. 
The  fac t  t h a t  es t rad io l  decreases  t h e  ova r i an  we igh t  in  t h e  
androgen ized  group a t  20 a n d  28 days  old ind ica tes  t h a t  
t he  ova r i an  h o r m o n e  does no t  exe r t  a pos i t ive  feed-back  
ac t ion  on  g o n a d o t r o p h i n  secre t ion in such  groups,  as in  
n o r m a l  rats .  On th i s  bas is  i t  can  be  p o s t u l a t e d  t h a t  t he  
an t e r i o r  h y p o t h a l a m i c  area  is d i rec t ly  i nvo lved  in t h e  
s t i m u l a t o r y  effect  of es tradiol ,  since androgen ized  rats ,  
in  which  such  area  of t h e  h y p o t h a l a m u s  ha s  been  al tered,  

d id  no t  show the  pos i t ive  effect  of t he  ova r i an  h o r m o n e  on  
g o n a d o t r o p h i n  secret ion.  The  fac t  t h a t  n e o n a t a l l y  
androgen ized  an ima l s  h a v e  lost  t h e  ab i l i ty  to  a ccumu-  
la te  ~H-estradiol  in  t he  an t e r io r  h y p o t h a l a m u s ,  f u r t h e r  
suppor t s  th i s  h y p o t h e s i s  6. 

The  a d m i n i s t r a t i o n  of t e s to s t e rone  to 20-day-old 
n o r m a l  p r e p u b e r a l  r a t s  decreased  t h e  o v a r i a n  w e i g h t  
whi le  no  effect  was  obse rved  in 28-day-old  rats .  On t he  
o the r  h a n d ,  t h e  t e s t i cu la r  h o r m o n e  showed in t he  and ro -  
genized group a nega t ive  f eed-back  effect  a t  b o t h  ages. 
These  fac ts  a p p e a r  to  i nd i ca t e  t h a t  t h e  an t e r i o r  hypo-  
t h a l a m u s  is also imp l i ca t ed  in t he  increase  of t h r e sho ld  of 
g o n a d o t r o p h i n  response  to  t e s t o s t e rone  a d m i n i s t r a t i o n  
obse rved  in  t he  n o r m a l  p r e p u b e r a l  r a t  be tween  20 and  
28 days  of life. 

Resumen. Los es t r6genos  e jercen sobre  la r a t a  h e m b r a  
u n  efecto de r e t r o a l i m e n t a c i d n  nega t i vo  sobre  la  secreci6n 
de gonado t ro f inas  a los 20 dias de edad  y u n  efecto 
pos i t ivo  a los 28 dias de edad.  L a  t e s t o s t e r o n a  inh ib i6  la 
secrecidn de gonado t ro f inas  en  r a t a s  de 20 dias, pero  no 
t u v o  efecto a los 28 dlas de edad.  E n  los an imales  andro -  
genizados  al  nace r  a m b a s  h o r m o n a s  i n h i b e n  la secreci6n 
de gonado t ro f inas  a los 20 y a los 28 dlas de edad.  
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Hypophysial Feed-Back in the Hypothalamic Regulation of Luteinizing Hormone Secretion 

A prev ious  p a p e r  1 showed  t he  presence  of lu te in iz ing  
h o r m o n e  re leas ing fac to r  ( L H R F )  in p l a s m a  f rom long- 
t e r m  h y p o p h y s e c t o m i z e d  rats ,  a n d  t h a t  th i s  fac to r  
v a n i s h e d  a f t e r  t he  m e d i a n  eminence  des t ruc t ion .  Severa l  
pape r s  d e m o n s t r a t e d  t he  same ac t i v i t y  in  b lood of hypo-  
p h y s e c t o m i z e d  r a t s  a n d  ch ickens  ~-~. T he  fac t  t h a t  hypo-  
p h y s e c t o m y  p roduces  a d e t e c t a b l e  level  of L H R F  in  

pe r iphe ra l  blood, sugges ted  t h a t  th i s  k i n d  of a n i m a l  would  
be  useful  to  c lar i fy t h e  f eed-back  m e c h a n i s m  in r e l a t ion  
to t he  p i t u i t a r y  lu te in iz ing  h o r m o n e  (LH). P r e l i m i n a r y  
e x p e r i m e n t s  in  1964 a n d  1967 (unpub l i shed  da ta )  sug- 
ges ted  t h a t  t h e  level  of t h e  c i rcu la t ing  L H R F  can  be  
lowered b y  p r e t r e a t m e n t  of h y p o p h y s e c t o m i z e d  r a t s  w i t h  
exogenous  LH.  
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OAAD induced by plasma from hypophyseetomized control rats and hypophyseetomized rats treated with LH, estradiol and estradioI plus 
progesterone 

Group No. of experiments OAAD (%) 

Hypophysectomized control rats 
Hypophyseetomized rats + LH standard 5 [zg 3 times a day for 10 days 
Hypophysectomized rats + estradiol 5 [~g a day for 10 days 
Hypophysectomized rats + 5 [zg estradiol and 2 mg progesterone a day for 10 days 
LH standard (0.2 [zg/100 g body wt.) 
LH standard (1 ~tg/100 g body wt.) 
Saline solution (1 ml/100 g body wt.) 

~(33) ~ 14.0 • 0.538 
4(20) 2.8 4- 0.51 
*(22) 13.8 ~: 0.77 
5(23) 14.2 • 0.65 
8(18) 11.6 4- 0.23 
5(27) 17.0 4- 0.42 
6(24) 2.2 • 0.52 

No. of test rats b Significant difference: P < 0.00t 

I n  t he  p r e sen t  p a p e r  we s tud ied  t he  exogenous  a d m i n -  
i s t r a t i on  of L H  a n d  gonada l  s te ro ids  to  h y p o p h y s e c t o m i z e d  
rats ,  w i t h  t he  pu rpos e  of f ind ing  t he  f eed -back  s i te  of 
these  h o r m o n e s  in r e l a t i on  w i t h  t he  L H  secret ion.  

Methods. A d u l t  female  r a t s  we igh ing  200-250 g were 
h y p o p h y s e c t o m i z e d  accord ing  to  t h e  t e c h n i q u e  descr ibed  
b y  SMITH 5, 6 a n d  m a i n t a i n e d  in g roup  cages a t  a c o n s t a n t  
t e m p e r a t u r e .  T h e y  were fed w i t h  s t a n d a r d  r a t  pe l le ts  d ie t  
s u p p l e m e n t e d  w i t h  r aw  m e a t  a n d  wate r - so lub le  t e r ra -  
mic ine  for  a n i m a l  use, ad  l ib i tum.  

Three  to four  m o n t h s  a f t e r  h y p o p h y s e c t o m y ,  t h e  r a t s  
were ova r i ec tomized  a n d  d iv ided  in to  4 groups  : 1. H y p o -  
p h y s e c t o m i z e d  con t ro l  g roup ;  2. H y p o p h y s e c t o m i z e d  
group in jec ted  s.c. w i t h  5 ~g of L H  (ovine N I H - L H - S 9 ) ,  
3 t imes  a d a y  for 10 days ;  3. H y p o p h y s e c t o m i z e d  r a t s  
in j ec ted  s.c. w i t h  es t rad io l  b e n z o a t e  in  oil a t  t he  doses of 
5 ~g a d a y  for 10 days ;  4. H y p o p h y s e c t o m i z e d  r a t s  
in j ec ted  w i t h  5 ~xg of es t rad io l  p lus  2 m g  of p roges t e rone  a 
d a y  for :tO days.  

The  day  a f t e r  t he  las t  i n j ec t ion  ( expe r imen ta l  day)  and  
2 h before  bleeding,  t he  an i m a l s  of t he  second group were 
i n j ec t ed  w i t h  5 btg of L H  s t a n d a r d  in t he  j ugu l a r  vein,  a n d  
those  of g roups  3 and  4 were in jec ted  t h r o u g h  t he  same 
way  w i t h  10 ~g of es t rad io l  and  10 ~g of es t rad io l  p lus  
2 m g  of proges terone ,  respect ive ly .  

The  an ima l s  were b led  t h r o u g h  t h e  j ugu l a r  vein.  I n  all  
t h e  r a t s  ser ial  sec t ions  of t he  base  of t he  b r a i n  was m a d e  
to  look for p i t u i t a r y  r e m n a n t s .  T he  an i m a l s  wh ich  showed  
p i t u i t a r y  r e m n a n t s  were discarded.  

To assay  t he  p l a s m a  LH- l ike  a c t i v i t y  t h e  o v a r i a n  
ascorbic  ac id  dep le t ion  (OAAD) m e t h o d  of PARLOWT, s 
was  used. I n  each  e x p e r i m e n t  s i m u l t a n e o u s l y  0.2 a n d / o r  
1 ~tg of L H  s t a n d a r d  pe r  100 g b o d y  wt.,  a n d  sal ine so lu t ion  
I ml /100 g b o d y  wt.  were tes ted .  T he  p e r c e n t a g e  of OAAD 
was t a k e n  as a n  i n d e x  of L H - l i ke  a c t i v i t y  p r e s en t  in t he  
p l a s m a  samples  f rom h y p o p h y s e c t o m i z e d  rats .  T he  d a t a  
were  s t a t i s t i ca l ly  a n a l y z e d  b y  S t u d e n t ' s  t e s t  a n d  a pro= 
b a b i l i t y  of P < 0.001 was accep ted  as s t a t i s t i ca l ly  signif- 
icant .  

Results. The  resu l t s  are  shown  in the  Tab le :  a) P l a s m a  
LH1RF in h y p o p h y s e c t o m i z e d  r a t s  : i m m a t u r e  female  r a t s  
p r e t r e a t e d  w i t h  g o n a d o t r o p h i n s  showed  a s ign i f i can t  
OAAD w h e n  in j ec t ed  w i t h  p l a s m a  f rom long - t e rm  
h y p o p h y s e c t o m i z e d  r a t s  (_P < 0.001). b) Ef fec ts  of p l a s m a  
f rom h y p o p h y s e c t o m i z e d  r a t s  t r e a t e d  w i t h  L H :  i t  fa i led 
to p roduce  OAAD. T he  effects  were s imi la r  to  those  
o b t a i n e d  w i t h  sal ine solution�9 c) Ef fec ts  of p l a s m a  f rom 
h y p o p h y s e c t o m i z e d  r a t s  t r e a t e d  w i t h  es t rad io l  or es t ra -  
d io lp roges te rone :  t h e  a d m i n i s t r a t i o n  of gonada l  s te ro ids  
did  no t  i n h i b i t  t h e  secre t ion  of L H R F  in to  t he  c i rcu la t ion  
of h y p o p h y s e c t o m i z e d  rats .  W h e n  p l a s m a  f rom these  
an ima l s  was  used, i t  p roduced  a h i g h  OAAD. 

I n  2 e x p e r i m e n t s  p l a s m a  f rom h y p o p h y s e c t o m i z e d  r a t s  
t r e a t e d  w i t h  5 m g  of p roges t e rone  in oil so lu t ion  d u r i n g  

10 days  were used. The  h i g h  dose of p roges te rone  fai led 
to decrease  t he  c i rcu la t ing  LHI~F.  

Discussion. Our  e x p e r i m e n t s  c lear ly  i nd i ca t e  t h a t  t h e  
s i te  for t he  nega t ive  f eed-back  of gonada l  s teroids  m u s t  
be  t he  p i t u i t a r y  gland,  i n s t ead  of t h e  m e d i a n  eminence  as 
has  been  c la imed  b y  severa l  a u t h o r s  g-11; a n d  th i s  
a n a t o m i c a l  p a r t  of t he  h y p o t h a l a m u s  would  be t he  si te  
for t he  L H  feed-back  sys tem.  The  fac t  t h a t  t o t a l  hypo-  
p h y s e c t o m y  is fol lowed a f t e r  severa l  weeks b y  the  
presence  of L H R F  in t h e  pe r iphe ra l  blood, suppo r t s  t he  
h y p o t h e s i s  t h a t  t h e  r e m o v a l  of the  p i t u i t a r y  g l and  would  
release t he  h y p o t h a l a m u s  f rom i ts  specific s ignals  t h a t  
are r ep r e sen t ed  b y  L H  for t he  L H R F .  W i t h o u t  t h e  
p i t u i t a r y  L H  inh ib i t i on ,  t h e  h y p o t h a l a m u s  would  
c o n s t a n t l y  s y n t h e t i z e  a n d  secrete  L H R F  t h a t ,  h a v i n g  no  
t a r g e t  g l and  (hypophys is )  to  s t imula te ,  will pass  d i rec t ly  
in to  t he  pe r iphe ra l  c i rcu la t ion  where  i t  can  be assayed.  

Most  a u t h o r s  accep t  t h a t  t he  s i te  for t he  nega t i ve  
f eed-back  of gonada l  s teroids  is t he  m e d i a n  eminence ;  b u t  
our  e x p e r i m e n t s  i n j ec t i ng  doses of s te ro ids  m a n y  t imes  
h ighe r  t h a n  t he  physio logica l  ones, show t h a t  w i t h o u t  
t he  p i t u i t a r y  g land  t h e y  h a v e  no d i rec t  ac t ion  on t he  
m e d i a n  eminence .  On t he  o the r  hand ,  t he  role of t he  L H  
in  t he  f eed-back  m e c h a n i s m ,  could be t a k e n  in to  account ,  
accord ing  to our  e x p e r i m e n t a l  des ign  a n d  results .  

Resumen. L H  ex6geno d i s m i n u y e  L H R F  c i rcu lan te  no 
asl  e s t rad io l  ni  e s t rad io l -p roges te rona ,  conc luygndose  
que :  eminenc i a  m e d i a  regula  L H  s iendo su n ive l  plasma.- 
rico la serial feed-back.  
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