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A s s u m i n g  t h a t  t h e  exogenous  h o r m o n e  is r e l a t ive ly  
m o r e  ac t ive  in  supp re s s ing  t h e  h y p o p h y s i s  t h a n  s t imu-  
l a t i ng  t h e  ovar ies ,  t h e n  t he  r e d u c t i o n  in t h e  r e s u l t a n t  
level  of fo l l i c le - s t imula t ing  a c t i v i t y  is b o u n d  to follow 
w h e n  t h e  dose  is w i t h i n  a c e r t a i n  range.  

As t h e  dose increases ,  t h e  in i t ia l  decl ine  in o v a r i a n  
r e sponse  is t he  r e su l t  of t he  r a t e  of increase  in hypophys i s ,  
supp re s s ion  b e i n g  g r e a t e r  t h a n  t h e  r a t e  of increase  in t h e  
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Fig. 2. FSH activity in the STEELMAN and POftLEY z test. Ovary 
weight after fixing in Bouin's liquid for 24 h. ©--© Pig FSH (Mann 
Res. Lab.); A--A NIH-FSH-S2 ovine. 

level  of fo l l i c le -s t imula t ing  a c t i v i t y  of t he  exogenous  
ho rmone .  

However ,  as t he  suppres s ion  reaches  i ts  m a x i m u m ,  t he  
s i t u a t i o n  becomes  reversed,  a n d  t he  o v a r i a n  w e i g h t  in- 
creases  to  inc reas ing  doses  of exogenous  ho rmone .  

There fo re  the  ev idence  p r e sen t ed  leads  to  t h e  conclu-  
s ion t h a t  t he  i n j ec t i on  of low doses of F S H  can  reduce  
t he  level  of a c t i v i t y  of t he  e n d o g e n o u s  fo l l i c le -s t imula t ing  
sys tem,  a n d  t h a t  th i s  p r o p e r t y  is n o t  specific to  a s ingle 
p r e p a r a t i o n .  

Riassunto. Gti A u t o r i  r i p o r t a n o  u n a  i n t e r e s s a n t e  ano-  
ma l i a  che si r i s con t r a  nel dosaggio  di p iccol iss ime q u a n -  
t i t~  di F S H ,  sia  nel  t e s t  di STEELMAN e POHLEY q u a n t o  
nel  t e s t  di r iduz ione  i n t r a v a g i n a l e  del  TTC. Ta le  a n o m a l i a  
si ev idenz ia  in un  n e t t o  e s igni f ica t ivo  a b b a s s a m e n t o  delle 
r i spos te  r i spe t to  ai  cont ro l l i  non  t r a t t a t i .  Si fa l ' ipo tes i  di  
u n a  i n t e r az ione  t r a  l ' o r m o n e  esogeno s o m m i n i s t r a t o  e la 
secrezione ipof isar ia  basa le  e n d o g e n a  d e l l ' a n i m a l e  i m p u -  
bere,  che si m a n i f e s t e r e b b e  in un  f eed -back  a l ivello del- 
l ' ipofisi ,  d i r e t t o  o i n d i r e t t o  t r a m i t e  l ' i p o t a l a m o  o cen t r i  
a n c o r a  superior i .  Ta le  e f fe t to  n o n  6 specif ico di u n a  sin-  
gola p repa raz ione .  

G. LUGARO a n d  M. M. CASELLATO 

Institute o/Organic Chemistry, University o/3Iilano 
(Italy), IO June 1968. 

F S H - R e l e a s i n g  E f f e c t  o f  C l o m i p h e n e  in  t h e  F e m a l e  R a t  

Clomiphene  c i t r a t e  ( l - p -  (fl- d i e t h y l a m i n o -  e thoxy)  - 
phenoxy-1 ,  2 -d ipheny l -2 -ch lo roe thy lene ) ,  a d e r i v a t e  of t he  
non - s t e ro ida l  oe s t rogen  ch lo ro t r i an i sene ,  is a p o t e n t  in-  
duce r  of o v u l a t i o n  in man ,  b u t  i n h i b i t s  fe r t i l i ty  in t h e  ra t .  
I n  t h e  h u m a n  i ts  a d m i n i s t r a t i o n  ha s  been  s h o w n  to  in- 
crease  t he  u r i n a r y  e x c r e t i o n  of t o t a l  g o n a d o t r o p i n e s  ~-3 
a n d  of L H  4. I n  t h e  r a t  a m a r k e d  i n h i b i t i o n  of  p i t u i t a r y  
g o n a d o t r o p i n  secre t ion,  p r o b a b l y  due  to  b lock ing  of 
h y p o t h a l a m i c  r e c e p t o r  sites, was  o b s e r v e d  b y  HOLTKAMP 5. 
TO t h e  c o n t r a r y ,  IGARASHI e t  a t :  f ound  t h a t  c l o m i p h e n e  
c i t r a t e  (C.c.) caused  a s ign i f i can t  rise in  p l a s m a  F S H -  a n d  
LH- leve l s  in  t h e  ra t .  As t h e  i m p l a n t a t i o n  of C.c. c rys ta l s  
i n t o  t h e  m e d i a n  e m i n e n c e  of t h e  r a t  h a s  b e e n  s h o w n  to  
decrease  p i t u i t a r y  F S H  c o n t e n t  *, we e x a m i n e d  w h e t h e r  
i.v. a d m i n i s t e r e d  C.c. would  af fec t  t he  release of F S H  in 
t he  ova r i ec tomized ,  oe s t rogen -p roges t e rone  b locked  ra t .  

Materials and methods. T h e  F S H - r e l e a s i n g  a c t i v i t y  of 
C.c. was  d e t e r m i n e d  b y  a s l igh t  m od i f i c a t i on  of t h e  
m e t h o d  of ]RAMIREZ e t  a13. W i s t a r  r a t s  of a p p r o x i m a t e l y  
180 g b o d y  w e i g h t  w h i c h  h a d  b e e n  k e p t  u n d e r  s t a n d a r d  
c o n d i t i o n  were  used.  The  e x p e r i m e n t s  were  p e r f o r m e d  
4 weeks  a f t e r  b i la te ra l ,  do r so l a t e r a l  o v a r i e c t o m y .  The  
c e r t a i n t y  of a n o e s t r o u s  was a s su red  b y  p e r f o r m i n g  vag ina l  
s m e a r s  d u r i n g  t h e  l a s t  week. 

P i t u i t a r y  b lock ing  was  ach i eved  b y  i n j e c t i n g  t h e  a n i m a l s  
s.c. w i t h  50 ag  oestradiol-17fl  a n d  25 m g  p r o g e s t e r o n e  on  
d a y  2 a n d  3 before  a d m i n i s t r a t i o n  of C.c. 

C.c. was  in j ec t ed  as a 0 .03% aqueous  so lu t ion  i n to  t he  
ta i l  vein .  E a c h  g r o u p  c o n t a i n e d  4 an imals .  I n  g roup  I 
e ach  a n i m a l  r ece ived  300 lzg a n d  in g roup  I I  600 ag  C.c. 
15 ra in  a f t e r  t h e  i n j e c t i o n  t h e  an i m a l s  were  a n a e s t h e t i z e d  
w i t h  e t h e r  a n d  e x s a n g u i n a t e d  in to  hepa r in i zed  t e s t  tubes .  
T h e  b lood  of each  g r o u p  was pooled.  P l a s m a  was o b t a i n e d  
b y  c e n t r i f u g a t i o n  a t  3000 r p m  for  15 rain.  

The  p l a s m a  F S H - a c t i v i t y  was a s sayed  accord ing  to 
[GARASHI a n d  McCANN ~, u t i l iz ing  N M R I  mice. 7 a n i m a l s  
were  used pe r  dose level.  E a c h  a n i m a l  received 2 ml of a 
so lu t ion  c o n t a i n i n g  1.5 ml  pooled  p l a s m a  a n d  0.5 ml  H C G  
in n o r m a l  saline.  The  HCG c o n t e n t  of t he  f inal  so lu t ion  
was  0.125 I U / m L  T h e  in jec t ions  were g iven  in  d iv ided  
doses of 0.7 ml  on t he  f i rs t  a n d  second  day ,  a n d  0.6 ml  
on  t he  t h i r d  day.  The  mice  were sacr i f iced on  t he  day  
fol lowing t he  las t  in jec t ion .  T h e  u ter i  were r e m o v e d  im- 
med ia te ly ,  a n d  t h e  we t  w e i g h t  was  d e t e r m i n e d  to  t h e  
n e a r e s t  0.1 mg. 

Since i t  was a s s u m e d  t h a t  a f t e r  15 rain c i r cu la t ion  t i m e  
p l a s m a  of C.c. t r e a t e d  a n i m a l s  sti l l  c o n t a i n e d  m o s t  of t h e  
subs t ance ,  e x p e r i m e n t s  were c o n d u c t e d  to d e t e r m i n e  
w h e t h e r  C.c. ha s  a u t e r o t r o p i c  effect  in t he  mouse  w h e n  
a d m i n i s t e r e d  t o g e t h e r  w i t h  HCG. 7 mice  were used  pe r  
dose  level.  E a c h  a n i m a l  received a t o t a l  dose  of 0.25 I U  
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H C G  a n d  20, 100 or 200 ~tg of C.c., respec t ive ly ,  in  2 m l  
n o r m a l  sal ine.  

T h e  m o d e  of i n j ec t i on  fol lowed t h e  s cheme  g i v e n  above .  
T h e  a n i m a l s  were  sacr i f iced o n  t h e  f o u r t h  d a y  fol lowing 
t h e  f i r s t  in jec t ion ,  a n d  t h e  w e t  w e i g h t  of t h e  u t e r i  was  
r ecorded  to  t h e  n e a r e s t  0.1 mg. 

Result and discussion. T h e  resu l t s  are  s u m m a r i z e d  in 
Tab le s  I a n d  I I .  The re  was  a s ign i f i can t  d i f ference 
(p < 0.001) in  p l a s m a  F S H - a c t i v i t y  b e t w e e n  ovar i ec to -  

Table I. Effect of clonfiphene citrate upon FSH-release in the 
ovariectomized, oestrogen-progesterone blocked rat  

Treatment Dose of Mouse uterine P v. 
(ovariectomized clomiphene weight (rag) control 
rats) citrate ([zg) 

None 0 46.4 4- 1.3 < 0.001 
50 [zg oestradiol + 0 29.3 ! 1.3 control 
25 mg progesterone 
50 [zg oestradiol + 300 49.3 q- 2.9 < 0.001 
25 mg progesterone 
50 pig oestradiol + 600 47.0 4- 2.7 < 0.001 
25 mg progesterone 

Determination of plasma-FSH according to IGARASHI and McCAI~N% 

Table II. Effect of clomiphene citrate and HCG upon uterine weight 
of infantile mice 

Treatment No. of Uterine weight Pv.  
mice (mg) control 

None 21 5.8 ~ 0.2 - 
2 ml normal saline 10 6.1 4- 0.5 - 
0.25 IU HCG 11 19.1 4- 1.2 control 
0.25 IU HCG + 20[xg clomiphene 7 20.9:1:0.6 > 0.05 
0.25 IU HCG + I00 ~tg clomiphene 7 20.2 :[: 0.3 ~> 0.05 
0.25 IU HCG + 200 ~tg clomiphene 7 19.8 4- 0.5 :> 0.05 

mized,  oe s t rogen -p roges t e rone  b locked  a n i m a l s  a n d  those  
w h o  h a d  b e e n  o v a r i e c t o m i z e d  b u t  n o t  b e e n  b locked.  T h e  
i n j e c t i o n  of C.c. a t  t h e  dose  levels  of  300 a n d  600 lzg p e r  
a n i m a l  caused  a s ign i f i can t  r ise  of p l a s m a  F S H - a c t i v i t y  
as  c o m p a r e d  to  ova r i ec tomized ,  oe s t rogen -p roges t e rone  
b locked  con t ro l s  (p < 0.001). T h e  d i f ference  b e t w e e n  t he  
2 dose  levels,  however ,  was  s t a t i s t i c a l l y  n o t  s ign i f i can t  
(p > 0.05). T h e  p l a s m a  F S H - a c t i v i t y  of C.c. t r e a t e d  
a n i m a l s  was  in t h e  s a m e  o rde r  of m a g n i t u d e  as t h e  one  
o b s e r v e d  in ova r i ec tomized ,  n o n - b l o c k e d  an imals .  Th i s  
seems to  i nd i ca t e  t h a t  a m a x i m a l  re lease  of F S t t  was  
ach ieved  a t  these  dose levels.  

A d i r ec t  u t e r o t r o p i c  effect  of C.c. st i l l  p r e s e n t  in  t h e  
p l a s m a  a t  t h e  t i m e  of sacrif ice could  be  exc luded .  As 
s h o w n  in  T a b l e  II, t h e r e  was  a s ign i f i can t  r ise of u t e r i n e  
w e i g h t  in  i m m a t u r e  mice  a f t e r  i n j ec t i on  of  a t o t a l  dose  of 
0.25 I U  H C G  as c o m p a r e d  to  cont ro l s .  No f u r t h e r  inc rease  
of u t e r i ne  w e i g h t  was  seen  w h e n  20, 100 or  200 [zg of 
C .c . / an imal  were i n j ec t ed  t o g e t h e r  w i t h  HCG.  

I t  is concluded,  there fore ,  t h a t  t h e  inc reased  p l a s m a  
F S H - a c t i v i t y  obse rved  in ova r i ec tomized ,  oes t rogen-  
p r o g e s t e r o n e  b locked  r a t s  a f t e r  i .v. i n j e c t i o n  of C.c. was  
due  to  a n  effect  of t h i s  c o m p o u n d  on t he  re leas ing  
m e c h a n i s m  for F S H .  T h e  re su l t s  p r e s e n t e d  here  are  in  
a g r e e m e n t  w i t h  t h e  f ind ings  of IGARASm e t  al. I t  a p p e a r s  
l ike ly  t h a t  C.c. s t i m u l a t e s  t h e  re lease  of F S H - R F  in  t h e  
r a t ,  w h i c h  leads  to  inc reased  p r o d u c t i o n  a n d  sec re t ion  of 
p i t u i t a r y  F S H .  

Zusammen/assung. Der  E f f e k t  v o n  C lomi fend ihydro -  
g e n z i t r a t  au f  den  F S H - R e l e a s e  der  R a t t e  w u r d e  u n t e r -  
such t .  Die  i.v. I n j e k t i o n  v o n  300 bzw.  600 ~g Clomifen-  
d i h y d r o g e n z i t r a t / T i e r  f f ihr te  bei o o p h o r e k t o m i e r t e n ,  weib-  
l ichen  R a t t e n ,  die m i t  0 s t r a d i o l  u n d  P r o g e s t e r o n  b lok-  
k i e r t  w o r d e n  waren ,  zu e iner  s i g n i f i k a n t e n  E r h 6 h u n g  de r  
F S H - A k t i v i t ~ t  im  P l a sma .  L i n e  ]3eeintr~icht igung des  
F S H - N a c h w e i s e s  d u r c h  n o c h  i m  P l a s m a  be f ind l i ches  
C l o m i f e n d i h y d r o g e n c i t r a t  k o n n t e  ausgesch lossen  werden .  

H.  ]~AIER a n d  H. -D.  TAUBERT 

A bteilung [i2r Gyniikologische Endokrinologie der 
Universitiits-Frauenhlinih, 6 Franh/urt a. M.  Si~d 
(Germany), 22 May  1968. 

L i v e r  R e g e n e r a t i o n  A f t e r  P a r t i a l  H e p a t e c t o m y  i n  R a t s  E x p o s e d  B e f o r e  t h e  O p e r a t i o n  t o  t h e  S t r e s s  

S t i m u l u s  

Some m e t a b o l i c  changes ,  for  e x a m p l e  t he  changes  of 
p r o t e o s y n t h e s i s  1 a n d  t h e  changes  of A T P  m e t a b o l i s m  ~ 
deve lop ing  in t h e  l iver  in  t he  f i r s t  12 h a f t e r  6 5 - 7 0 %  
h e p a t e c t o m y ,  can  be  f o u n d  even  in t h e  i n t a c t  l iver  a f t e r  
t h e  a d m i n i s t r a t i o n  of d i f f e ren t  s t ress  s t i m u l i  1-4, The  
cond i t i ons  u n d e r  w h i c h  t h e  d e v e l o p m e n t  of these  changes  
in t h e  l iver  t i s sue  is s t i m u l a t e d  p r o b a b l y  differ  a f t e r  
p a r t i a l  h e p a t e c t o m y  (PH)  f rom those  a f t e r  s imple  s t ress  
s t imulus .  O n l y  t h e  d e v e l o p m e n t  of t h e s e  changes  a f t e r  
t h e  a p p l i c a t i o n  of s t ress  s t i m u l u s  c a n  be  p r e v e n t e d  b y  
a d r e n a l e e t o m y L  Af te r  P H  t h e  onse t  of  t h e  changes  of 
p r o t e o s y n t h e s i s  a n d  of t h e  c h a n g e s  of A T P  m e t a b o l i s m  
precedes  t h e  d e v e l o p m e n t  of t h e  increased  D N A  syn-  
thes i s  .0,5. To u n d e r s t a n d  b e t t e r  t h e  r e l a t i ons h i p  b e t w e e n  
these  changes ,  we dec ided  to  f ind  o u t  w h e t h e r  t he  changes  
of D N A  s y n t h e s i s  are  in f luenced  if P H  is car r ied  o u t  in  
t i m e  w h e n  t h e  s t ress  r eac t i on  is ful ly  deve loped .  

F o r  o u r  e x p e r i m e n t s ,  75 female  ra ts ,  aged  3 -4  m o n t h s ,  
were used.  A t  P H  l iver  we igh t  was  r educed  b y  6 5 - 7 0 %  e. 
As t h e  s t ress  s t imu lus  8 h before  P H  t h e  i.p. i n j ec t i on  of 
t he  w a t e r  su spens ion  of hyf lo-super-ce l l  (5 rag/0.5 ml  of 
sa l ine /100 g of b o d y  weight) ,  of c o m p o u n d  s imi la r  to  
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