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were,  however ,  encoun te red .  T he  p r e s e n t  s t u d y  s u p p o r t s  
t h e  r e su l t s  o b t a i n e d  b y  t h e  f luorescen t  h i s t o c h e m i c a l  
s tud ie s  ~,a. I t  a p p e a r s  t h a t  on ly  t he  a u g m e n t a t i o n  of t h e  
N A  c o n t e n t  is fas t  d u r i n g  t h e  c r i t i ca l  per iod.  Thus ,  t h e  
a p p e a r a n c e  of t h e  b r i g h t  green  f luorescence  in t h e  m e d i a n  
e m i n e n c e  m i g h t  be  due  to  t h e  r a p i d  increase  of t h e  N A  
c o n t e n t .  On t h e  o t h e r  h a n d ,  i t  h a s  b e e n  s h o w n  t h a t  t h e  
g reen  f luorescence  ins ide  t h e  p i n e a l  g l and  is v i s ib le  
a l r e a d y  i n  t h e  2-day-old  r a t  is. I n  t h e  p r e s e n t  s t u d y  D A  
was  n o t  poss ib le  to  m e a s u r e  a t  t h a t  age, a n d  t h u s  t h e  
ea r ly  f luorescence  can  be  due  t o  N A  in t h e  p inea l  nerves .  

E v e n  t h o u g h  t h e  role of D A  in  t he  a d u l t  h y p o t h a l a m u s  
for  t h e  r egu la t i on  of t h e  g o n a d o t r o p h i n  sec re t ion  ha s  been  
e m p h a s i z e d  a,a, i t s  c o n c e n t r a t i o n  in t h e  ea r ly  life does  n o t  
seem to  be  r e l a t ed  to  t h e  s exua l  d i f f e r en t i a t i on  in ra t .  
R e c e n t l y  i t  h a s  been  supposed  t h a t  t h e  5 -HT c o n t e n t  
m i g h t  b e  r e l a t ed  to  t h e  process  of sexua l  d i f f e r e n t i a t i o n  
of t h e  r a t  b r a i n  9. I t s  c o n c e n t r a t i o n  in t h e  whole  b r a i n  was  
also modi f ied  b y  a n d r o g a n i z a t i o n  procedures .  Th i s  obser-  
v a t i o n  could  n o t  be  conf i rmed  in t h e  s e p a r a t e  h y p o -  
t h a l a m u s ,  t h o u g h  t h e  5 -HT c o n t e n t  in  t h e  ce rebra l  cor tex  
was  s ignif icant ly ,  h i g h e r  in  f ema le  t h a n  in ma le  r a t s  a t  
t h e  age of 60 d a y s  17. 

Because  t h e  10 f i rs t  days  are  c r i t ica l  for t he  genera l  
f u n c t i o n  of t h e  b r a i n  IS, i t  shou ld  no t  be  su rp r i s ing  if t he  

c o n t e n t  of m o n o a m i n e s  increases .  However ,  more  de ta i l ed  
s tud ies  on  t h e  m e t a b o l i s m  of t h e  h y p o t h a l a m i c  m o n o -  
a m i n e s  m a y  con f i rm  w h e t h e r  t he  m o n o a m i n e s  are  neces-  
sa ry  for  t h e  sexua l  d i f f e r en t i a t i on  of t h e  s t r u c t u r e s  t h a t  
con t ro l  g o n a d o t r o p h i n  sec re t ion  19. 

Zusammen[assung. Der  G e h a l t  a n  M o n o a m i n e n  i m  
H y p o t h a l a m u s  de r  R a t t e  w u r d e  wRhrend  de r  sexue l l en  
Di f fe renz ie rung  b e s t i m m t ,  wobe i  fiir da s  h y p o t h a l a m i s c h e  
N o r a d r e n a l i n  e ine  s ign i f i kan t e  Z u n a h m e  zwischen  d e m  
4. u n d  10. T a g  g e f u n d e n  wurde .  
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Feedback  Effect of E s t r o g e n  on  F S H  Secret ion  

I n t r a h y p o t h a l a m i c  i m p l a n t s  of sma l l  q u a n t i t i e s  of 
es t rogen  h a v e  b e e n  s h o w n  t o  suppress  t h e  s y n t h e s i s  as  
wel l  as  t h e  re lease  of lu t e in iz ing  h o r m o n e  ( L H ) 1 - a  Since  
b r a i n  i m p l a n t s  of  e s t rogen  c a n  also induce  g o n a d a l  
a t r o p h y  a n d  can  b lock  o v a r i a n  c o m p e n s a t o r y  h y p e r -  
t r o p h y ,  i t  h a s  b e e n  a r g u e d  t h a t  t h e y  m a y  also i n h i b i t  
fo l l i c le - s t imula t ing  h o r m o n e  (FSH)  secre t ion  5-1~. How-  
ever,  c l ea r -cu t  i n f o r m a t i o n  based  on  d i rec t  m e a s u r e m e n t s  
of F S H  is st i l l  lacking.  Th i s  is m a i n l y  due  to  t he  f ac t  
t h a t  t h e  b ioas say  used for  m e a s u r i n g  F S H  is less sens i t ive  
t h a n  t h a t  used  for  e v a l u a t i n g  LH,  so t h a t  re l iab le  
m e a s u r e m e n t s  of p l a s m a  F S I I  c a n n o t  be  pe r fo rmed .  
Th i s  s i t u a t i o n  wil l  u n d o u b t l y  i m p r o v e  soon  w i t h  t he  
d e v e l o p m e n t  of specific a n d  sens i t ive  r a d i o i m m u n o a s s a y s  
for  t he  m e a s u r e m e n t  of p l a s m a  F S H  levels  in  a n i m a l  
species. 

A n  a t t e m p t  to  o v e r c o m e  t h i s  me thodo log ica l  gap  ha s  
b e e n  m a d e  in  t h e  e x p e r i m e n t s  here  to  be  descr ibed ,  b y  
se lec t ing  a p p r o p r i a t e  e x p e r i m e n t a l  condi t ions .  M i n u t e  
a m o u n t s  of e s t r ad io l  h a v e  been  p laced  in  t h e  m e d i a n  
eminence  of t h e  h y p o t h a l a m u s  or in  t h e  a n t e r i o r  p i t u i t a r y  
of s exua l ly  m a t u r e  m a l e  ra t s .  Male  a n i m a l s  h a v e  b e e n  
se lected because  t h e y  p e r m i t  us  to  o b t a i n  a sa t i s fac to ry ,  
even  if  ind i rec t ,  e v a l u a t i o n  of b lood  levels  of F S H  a n d  
L H ;  as  is k n o w n ,  t h e  w e i g h t  of t h e  t e s t e s  is d i r ec t l y  
r e l a t ed  to  t h e  a m o u n t s  of F S H  p r e s e n t  in  t h e  c i rcu la t ion ,  
a n d  t he  we igh t s  of v e n t r a l  p r o s t a t e s  a n d  of s e m i n a l  
vesicles p rov ide  s a t i s f ac t o r y  i n d i c a t i o n s  of t h e  a m o u n t s  
of c i r cu l a t i ng  L H - I C S H  ( in t e r s t i t i a l  c e l l s - s t imu la t i ng  
h o r m o n e )  la. 

Materials and methods. A d u l t  ma le  r a t s  of t h e  Sprague-  
D a w l e y  s t r a i n  were used  in  t he  e x p e r i m e n t s  he re  to  be  
descr ibed.  T h e y  were  a l lowed a s t a n d a r d  r a t  pe l le t  d i e t  
a n d  w a t e r  ad  l i b i t um.  C a n n u l a e  bea r i ng  es t rad io l  17fl 
were i m p l a n t e d  in to  t he  m e d i a n  eminence  (ME) or  t h e  
a n t e r i o r  p i t u i t a r y  g l and  (PIT) ,  us ing  a S toe l t i ng  s tereo-  
t ax i c  i n s t r u m e n t  a n d  KRI~G'S ~* at las ,  I m p l a n t s  were 

f ixed  to  t h e  skul l  w i t h  d e n t a l  c e m e n t  a n d  lef t  in  s i tu  
for  5 days .  

A t  t he  e n d  of t he  e x p e r i m e n t ,  a n i m a l s  were  sacr i f iced  
us ing  a gui l lot ine.  The  f resh  we igh t s  of t h e  p i tu i t a r i e s ,  
testes ,  p r o s t a t e s  a n d  s emina l  vesicles were recorded .  
Because  of t he  o b s e r v a t i o n  x~-~7 t h a t  ma le  r a t s  e x h i b i t  
a d i u r n a l  v a r i a t i o n  in t he  c o n c e n t r a t i o n s  of gonado-  
t r o p i n s  in  t h e i r  p i tu i ta r ies ,  al l  a n i m a l s  were  ki l led a t  t h e  
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Table I. Effect of implants of estradiol in the median eminence (ME) and in the anterior pituitary (PIT) on organ weights of male rats • 

Groups b Body weight Pituitary weight Testes weight Prostates weight Seminal 
(g) (mg) (g) (mg) vesicles 

weight 
(nag) 

ME: sham (60) 231 J= 4.1 11.0 ± 0.39 2.71 4- 0.53 182.9 ~ 7.8 288.8 4- 16.0 

ME: estradiol (60) 233 :]= 2.6 13.1 ~ 0.45 ~ 2.53 :L 0.43 ~ 129.1 :~ 7.5 a 151.8 4- 9.2 a 

PIT: sham (20) 265 =k 11.0 8.9 i 0.40 2.97 4- 0.70 179.8 4- 13.0 404.0 ~ 17.5 

PIT: estradiol (20) 278 4- 6.0 12.1 d- 0.60 ~ 2.80 4- 0.50 162.2 -4- 12.5 346.0 4- 14.8 ° 

Values are means ~ S.E. ~ Number of rats in parentheses, c P<0 .01 .  a P<0.001.  

Table II. Effect of implants of estradiol in the median eminence 
(ME) and in the anterior pituitary (PIT) on pituitary FSH concen- 
trations of male rats 

Groups • Pituitary FSH Limits 
(/zg]mg) b (95 %) 

ME: sham (2) 44.83 (38.7-54.1) 
54.31 (47.2-62.1) 

ME: estradiol (2) 26.73 (19.1-32.3) 
33.33 {27.2-39.5) 

PIT; sham (2) 40.40 (30.2-48.3) 
36,32 (25.4-40,5) 

PIT: estradiol (2) 32.82 (22.8-39.4) 
28.73 (20.3-32.4) 

Number of assays in parentheses, b Microgram equivalents of 
NIH-FSH-S-3 ovine per mg wet weight of pituitary. 

s ame  h o u r  of t l ie day,  i.e., b e t w e e n  16.00 a n d  17.00 h ;  
a t  t h i s  t i m e  t h e  c o n c e n t r a t i o n  ot g o n a d o t r o p i n s  in  t h e  
p i t u i t a r y  is p a r t i c u l a r l y  e leva ted .  

The  c o n c e n t r a t i o n  of F S H  in t h e  p i t u i t a r i e s  of t h e  
d i f f e ren t  g roups  of a n i m a l s  was  m e a s u r e d  in  h o m o g e n a t e s  
of poo led  g lands  b y  us ing  t h e  o v a r i a n  a u g m e n t a t i o n  t e s t  
of STtZI~LMAN a n d  POItLEY is. A 2  + 2 des ign  was a d o p t e d  
a g a i n s t  a s t a n d a r d  of F S H  ( N I H - F S H - S - 3  ovine) .  F i v e  
a s say  a n i m a l s  were  used for e ach  po in t .  

Results and discussion. T he  i m p l a n t a t i o n  of e s t r ad io l  
i n to  t h e  m e d i a n  e m i n e n c e  resu l t s  in  a s ign i f i can t  decrease  
in  t h e  we igh t s  of t h e  tes tes ,  of t h e  p ros ta t e s ,  a n d  of t h e  
s emina l  vesic les  (Table  I) .  T h i s  sugges ts  t h a t  t h e  a m o u n t s  
of F S H  a n d  of L H  in t h e  genera l  c i r cu la t ion  a re  signif i-  
c a n t l y  d i m i n i s h e d  b y  t h e  p resence  of e s t r ad io l  in  t h i s  
reg ion  of t h e  b ra in .  I n t r a p i t u i t a r y  i m p l a n t s  h a v e  b e e n  
c o m p l e t e l y  inef fec t ive  o n  t e s t i cu l a r  weights ,  a l t h o u g h  
t h e y  h a v e  i n d u c e d  a m o d e r a t e  decrease  of t h e  w e i g h t s  
of t h e  p r o s t a t e s  a n d  of t h e  s em i na l  vesicles ;  on ly  t h e  
decrease  of t h e  we igh t  of t h e  s em i na l  vesicles is s ign i f i can t  
(Tab le  I). I t  a p p e a r s  t h a t  i n t r a p i t u i t a r y  e s t rogen  does  
n o t  mod i fy  t h e  re lease  of F S H  b u t  p r o b a b l y  b r ings  a b o u t  
some r e d u c t i o n  of t h e  release of L H ;  t h i s  conf i rms  pre-  
v ious  data* .  

M e d i a n  eminence  i m p l a n t s  of e s t r ad io l  h a v e  b e e n  
s h o w n  to  induce  a s ign i f i can t  r e d u c t i o n  of t he  concen-  

t r a t i o n  of F S H  in t h e  p i t u i t a r y  (Table  II); t h e  ' t o t a l '  
c o n t e n t  of F S H  per  p i t u i t a r y  is a l s o  reduced ,  i n sp i t e  of 
t he  increased  p i t u i t a r y  we igh t  f o u n d  in  a n i m a l s  b e a r i n g  
h y p o t h a l a m i c  i m p l a n t s  of es t radiol .  I n t r a p i t u i t a r y  im-  
p l a n t s  caused  a small ,  s t a t i s t i ca l ly  ins ign i f i can t  r e d u c t i o n  
in t h e  c o n c e n t r a t i o n  of F S H ;  however ,  because  of t h e  
increase  in t he  p i t u i t a r y  w e i g h t  f o u n d  in t h i s  g roup  of 
an imals ,  t h e  t o t a l  a m o u n t  of F S H  per  p i t u i t a r y  is 
e n h a n c e d .  

T h e  presence  of a t r o p h y  of t he  t es tes  i nd ica t e s  t h a t  
t h e  dec reased  p i t u i t a r y  levels  of F S H  o b s e r v e d  fol lowing 
m e d i a n  e m i n e n c e  i m p l a n t s  of e s t rogen  c a n n o t  b e  a sc r ibed  
to  a s t i m u l a t i o n  of t he  re lease  of  t h e  h o r m o n e ;  t he  d a t a  
suggest ,  t h e n ,  t h a t  es t rogen ,  w h e n  p r e s e n t  in  h i g h  con-  
c e n t r a t i o n  on  r ecep to r s  loca ted  in t h e  m e d i a n  e m i n e n c e  
region,  can  r educe  t h e  s y n t h e s i s  as wel l  as t h e  re lease  
of F S H .  

T h e  d a t a  here  r e p o r t e d  p r o v i d e  t h e  f i rs t  d i r ec t  d e m o n -  
s t r a t i o n  of t he  ex i s tence  in t h e  h y p o t h a l a m u s  of e s t rogen  
recep to r s  i nvo lved  in  t h e  con t ro l  of F S t t  s ec re t ion ;  
a p p a r e n t l y  es t rogen  recep to r s  for  t h e  f eedback  con t ro l  
of F S H  are  n o t  p r e sen t  a t  p i t u i t a r y  level  19. 

Rdsumd. L ' i m p l a n t a t i o n  de pe t i t e s  quant i tCs  d 'aes t ra -  
diol  d a n s  l 'Cminence  mCdiane  de l ' h y p o t h a l a m u s  de r a t s  
ma les  es t  su iv ie  p a r  l ' a t r o p h i e  des  tes t icules ,  des  p r o s t a t e s  
e t  des veseicules  sCminales.  Au n i v e a u  de  l ' h y p o p h y s e  
des  a n i m a u x  implantCs ,  on  r e n c o n t r e  une  d i m i n u t i o n  
tr~s s ign i f i ca t ive  des c o n c e n t r a t i o n s  de F S H .  Les rCsul ta t s  
d C m o n t r e n t  d ' u n e  fa~on d i rec te  que  l 'Cminence  mCdiane  
c o n t i e n t  des  rCceptcurs  sensibles  a u x  oestrog~nes, e t  qu i  
i n t e r v i e n n e n t  d a n s  le contr61e de la sCcrCtion de  la F S H .  
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