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when  a d m i n i s t e r e d  p a r e n t e r a l l y .  However ,  no  f u r t h e r  in-  
crease in a c t i v i t y  was found  w i t h  a 5-10-fold  s.c. dosis  of 
C1-DMAP (co lumns  VI  a n d  V I I I ) .  I n  c o n t r a s t  to  t h e  
fai lure of m a i n t a i n i n g  p r e g n a n c y  w i t h  va r ious  p.o. doses 
of D M A P  in p r e g n a n t  spayed  r a t s  ( u n p u b l i s h e d  da t a )  
the  ora l  a d m i n i s t r a t i o n  of ch lor  d e r i v a t i v e  h a d  a m a r k e d  
effect. T h e  resu l t s  of g roups  V, V I I  a n d  I X  (i.e. 0.1 rag, 
0.5 m g  a n d  1.0 m g  of C1-DMAP) sugges t  for  a b a l a n c e d  
ra t io  b e t w e e n  t he  ave r age  n u m b e r  of l iv ing  a n d  dead  
foetuses,  t he  dose of 0.5 m g  be ing  in th i s  r e spec t  t he  m o s t  
a d v a n t a g e o u s  one. Also in th i s  e x p e r i m e n t  a further,  in- 
crease in dose d id  no t  e n h a n c e  t h e  effect. 

Discussion. The  p r e s e n t  e x p e r i m e n t s  were based  on  a 
prev ious  u n p u b l i s h e d  o b s e r v a t i o n  w h i c h  sugges ts  t h a t  
w i th  the  excep t ion  of e x t r e m e l y  h igh  doses of p r o g e s t e r o n e  
the  a b o v e - m e n t i o n e d  ges tagens  a lone  are i n c a p a b l e  of 
m a i n t a i n i n g  p r e g n a n c y  in  spayed  r a t s  w i t h o u t  s imul-  
t aneous  a d m i n i s t r a t i o n  of c o r r e s p o n d i n g  doses 'of es t rogen .  
A s imi la r  o b s e r v a t i o n  was  m a d e  b y  o t h e r  a u t h o r s  too  s. 
B y  e v a l u a t i o n  of t he  a b o v e - m e n t i o n e d  resul ts ,  a good 
re la t ion  b e t w e e n  t he  a d m i n i s t e r e d  doses a n d  t h e  p h a r m a -  
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Mean values of living and dead foetuses per 1 female. Colunin: I 
Non-spayed females, II progesterone 10.0, 111 DMAP 1.0, IV C1- 
DMAP 0.1, V CI-DMAP 0.1, VI C1-DMAP 0.5, VII CI-DMAP 0.5, 
VIII C1-DMAP 1.0, IX C1-DMAP 1.0 mg female/day. Significance 
of difference of living foetuses: I I - IX;  II-VII.  Significance of 
difference of dead foetuses: I I - I I I ;  II-V; II-VII ;  VI-VII, No. of 
living and dead foetuses in column I is significantly different from 

all other columns. 

cological  response  was  o b t a i n e d .  A c o m p a r a b l e  effect  was  
p r o d u c e d  b y  1.0 m g  of D M A P  a n d  0.1 m g  of C1-DMAP 
g iven  pa ren t e r a l l y ,  t he  effect  of 1.0 m g  of D M A P  be ing  
m o r e  p r o n o u n c e d  t h a n  t h a t  of 10 m g  of p roges te rone .  
These  r e su l t s  para l le l  v e r y  closely w i t h  t he  va lues  of 
p r o g e s t a t i o n a l  a c t i v i t y  o b t a i n e d  b y  t h e  modi f ied  
McPHAIL t e s t  a cco rd ing  to  w h i c h  D M A P  a n d  C1-DMAP 
were  s h o w n  in r e p e a t e d  e x p e r i m e n t s  to  be  10-13 a n d  75 
t imes  as e i fec t ive  as p r o g e s t e r o n e  4. I n t e r e s t i n g l y  enough ,  
t he  ch loro  d e r i v a t i v e  m a i n t a i n e d  t h e  p r e g n a n c y  w h e n  
a d m i n i s t e r e d  b o t h  s.c. a n d  orally,  whe reas  t h e  p a r e n t  
s te ro id  (DMAP)  was  ef fec t ive  on ly  b y  p a r e n t e r a l  route .  
However ,  t h e  d i f f e ren t  response  to D M A P  in s.c. a n d  p.o. 
ad l I f in i s t r a t ion  h a s  b e e n  observed .  W h e r e a s  in  in fan t i l e  
female  r a b b i t  t h e  s u b s t a n c e  was  ef fec t ive  in b o t h  routes ,  
on ly  t h e  s.c. a d m i n i s t r a t i o n  was  s h o w n  to  be  e f fec t ive  in 
ra t ,  Th i s  d i f fe rence  m i g h t  be  r e l a t ed  to  a poss ib le  d i f f e ren t  
m e t a b o l i c  u t i l i z a t i on  of th i s  s u b s t a n c e s  b y  b o t h  species. 
W i t h i n  t h i s  g roup  of s u b s t a n c e s  u n d e i  s t u d y  t h e r e  was  
s h o w n  a genera l  pa ra l l e l i sm b e t w e e n  b o t h  t y p e s  of a s s a y  
used. 

Accord ing ly  i t  seems a d v i s a b l e  to  use  t h e  t e s t  for 
m a i n t e n a n c e  of p r e g n a n c y  as a s t a n d a r d  s u p p l e m e n t a r y  
t e s t  to  t he  classical  McPHAIL m o d i f i c a t i o n  of CLAUBERG 
as say  w h e n  c h a r a c t e r i z i n g  genera l  p r o g e s t a t i o n a l  a c t i v i t y  
of a new s y n t h e t i c  ges tagen .  Th i s  m e a s u r e  is e v e n  more  
des i rab le  in  t h e  l igh t  of t he  r e su l t s  of TALWALKER e t  a13 
who  o b s e r v e d  d i sc repanc ies  b e t w e e n  b o t h  m e t h o d s  of 
a s say ing  w i t h i n  a n o t h e r  series of s u b s t a n c e s  u n d e r  tes t .  

Zusammenfassung. D M A P  1 m g  oder  C1-DMAP 0.1 m g  
p ro  Tag  ze ig ten  eine m i t  der  y o n  10 m g  P r o g e s t e r o n  ver -  
g l e i chbare  s c h w a n g e r s c h a f t s e r h a l t e n d e  W i r k u n g .  D M A P  
war  n u r  s.c., C1-DMAP a u c h  p.o. w i rksam.  Gle ichze i t ige  
V e r a b f o l g u n g  yon  E t h i n y l 6 s t r a d i o l  wa r  u n e n t b e h r l i c h .  Es  
zeigte sich eine Paralleli t tLt m i t  den l  McPha i l -Tes t ,  
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S ex  H o r m o n e s  and Concentrat ion  of N o r -  
adrenal in  and D o p a m i n e  in the Anter ior  

H y p o t h a l a m u s  of Castrated Rats1 

C a s t r a t i o n  of a d u l t  ma le  a n d  female  r a t s  p roduces  an  
increase  of n o r a d r e n a l i n  e,a a n d  decrease  of d o p a m i n e  3 in 
the  a n t e r i o r  h y p o t h a l a m u s .  No changes  were  d e t e c t e d  in 
the  o t h e r  zones of h y p o t h a l a m u s  or in  t h e  ce rebra l  co r t ex  
af te r  g o n a d e c t o m y .  T h e  changes  of c a t e c h o l a m i n e s  in  t he  
h y p o t h a l a m u s  a f t e r  c a s t r a t i o n  are  s i m u l t a n e o u s  3 w i t h  t he  
~ la rked  increase  of g o n a d o t r o p h i n s  p r o d u c e d  u n d e r  these  
Condit ions 4,5, sugges t ing  t h a t  these  a m i n e s  m i g h t  be  
i nvo lved  in t h e  con t ro l  of g o n a d o t r o p h i n  secre t ion  of the  
p i t u i t a r y  g land.  

I t  was  a s s u m e d  t h a t  t h e  mod i f i ca t i on  of h y p o t h a l a m i c  
n o r a d r e n a l i n  a n d  d o p a m i n e  was caused  b y  r e m o v a l  of t h e  

in f luence  of sex h o r m o n e s  u p o n  the  h y p o t h a l a m o - h y p o -  
phys i a l  axis. Th i s  work  was d e d i c a t e d  to  e v a l u a t e  t h e  
effects  of g o n a d a l  s te ro ids  on  t he  c a t e c h o l a m i n e  levels in  
t he  a n t e r i o r  h y p o t h a l a m u s  of o v a r i e c t o m i z e d  ra ts .  

1 A previous conlmunication was presented at the XI Meeting of the 
Soeiedad Argentina de Investigaeion Cliniea, Buenos Aires, 30th 
October - 2nd November, 1966. 
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Methods. C a s t r a t e d  f ema le  r a t s  we igh ing  150-180 g were  
used.  T h e  a n i m a l s  were  h o u s e d  in  a n  a i r  c o n d i t i o n e d  r o o m  
a t  22 q- 1 °C a n d  14 h of  l igh t  dai ly ,  a n d  sacr i f iced in  t h e  
a f t e rnoon .  N o r a d r e n a l i n  a n d  d o p a m i n e  were  a s s a y e d  in  
pools  of  h y p o t h a l a m i  t a k e n  f rom 6 r a t s  each.  T h e  a n t e r i o r  
h y p o t h a l a m u s  e x t e n d e d  f r o m  t h e  a n t e r i o r  b o r d e r  of t he  
opt ic  c h i a s m a  to  1 m m  b e h i n d  i ts  c a u d a l  b o r d e r  2. T h e  
pooled  pieces ( a p p r o x i m a t e  w e i g h t  45 nag) were h o m o -  
gen ized  in  5 ml  of cold 0 . 4 N  perch lor ic  acid,  a n d  ca te -  
c h o l a m i n e s  were  d e t e r m i n e d  f luor ime t r i ca l ly  8-s. 

T h e  h o r m o n e s  used  were :  I7-f l -es t radiol  b e n z o a t e  
(Syn tex )  a n d  p r o g e s t e r o n e  (Labora to r io s  Gudor ,  Scher-  
ing).  T h e y  were  i a j e c t e d  s.c. i n  0.2 ml  of  co rn  oil (Mazola),  
con t ro l s  were  iaje=t~:l  w i t h  oil. 

Results. T h e  T a b l e  shows  t h e  resu l t s  o b t a i n e d .  T h e  
va lues  of c a t e c h o l a m i n e s  in  t h e  ova r i ec t om i zed  u n t r e a t e d  
r a t s  were  s imi la r  to  those  p rev ious ly  r e p o r t e d  2. 

E/leas o/ estradiol benzoate. E s t r a d i o l  b e n z o a t e  was  
in j ec t ed  da i ly  a t  a dose of 0.4 ~g pe r  r a t ,  s t a r t i n g  on  t h e  
d a y  of o p e r a t i o n  a n d  going  o n  for 14 days .  Th i s  d id  n o t  
p r e v e n t  t he  inc rease  of n o r a d r e n a l i n  a n d  decrease  of 
d o p a m i n e  in  t h e  a n t e r i o r  h y p o t h a l a m u s  o b s e r v e d  in  
c a s t r a t e d  an imals .  I n  o t h e r  e x p e r i m e n t s ,  s imi la r  r e su l t s  
were  o b t a i n e d  w i t h  2/~g of es t radio l ,  i n j e c t e d  da i ly  d u r i n g  
20 days .  

Combined administration o/estradiol and progesterone. 2 
di f fe ren t  schedu les  of t r e a t m e n t  were  e m p l o y e d  in  t he se  
series. F i rs t ,  (a) t h e  effects  of low doses of e ach  h o r m o n e  
were  eva lua t ed .  I n  t h e  o t h e r  e x p e r i m e n t s  (b) h i g h  doses 
were  used. 

(a) Da i ly  t r e a t m e n t  of c a s t r a t e d  r a t s  w i t h  5 k~g of 
e s t r ad io l  b e n z o a t e  a n d  2 m g  of p r o g e s t e r o n e  fai led to  
m o d i f y  t h e  levels  of  n o r a d r e n a l i n  in  t h e  a n t e r i o r  h y p o -  
t h a l a m u s  as  i t  is s h o w n  in  t h e  T a b l e  ( th is  t r e a t m e n t  was  
b e g u n  o n  t h e  20 th  d a y  a f t e r  o v a r i e c t o m y  a n d  was  
app l i ed  da i ly  for  1 week).  A t  t he  s ame  t i m e  t he  w e i g h t  of 
t h e  a n t e r i o r  p i t u i t a r y  was  s ign i f i can t ly  inc reased  
( P  < 0.001) b y  t he  h o r m o n e s .  I n  t h e  t r e a t e d  r a t s  t h e  
w e i g h t  of t h e  g l and  was  13.4 4 - 0 , 7  rag, a n d  in t h e  
con t ro l s  i t  was  8.8 q- 0.4 mg~ 

Effects of gonadal hormones on the content of noradrenalin and 
dopamine in the anterior hypothalamus of ovariectomized rats 

Catecholamine content in #gig of tissue 

Treatment Daily No. of Noradrenalin Dopamin 
dose pools 4- S.E. ~ 4- S.E.~ 

Controls - 14 2.06 4- 0.16 0.30 4- 0.01 

Estradiol 0.4/~g 8 2.39 4- 0.13 0.30 4- 0.01 
benzoate 

Estradiol 2/zg 2 1.83 :i: 0.09 - 
benzoate 

(b) E m p l o y i n g  h i g h e r  doses  of e s t r ad io l -p roges te rone ,  
50 t~g a n d  25 m g  respec t ive ly ,  a d m i n i s t e r e d  for  2 d a y s  in  
r a t s  w h i c h  h a d  b e e n  c a s t r a t e d  20 d a y s  be fo re  a n d  
sacr i f ic ing t h e  a n i m a l s  on  t h e  n e x t  day ,  a dec rease  of 
n o r a d r e n a l i n  a n d  increase  of d o p a m i n e  in  t h e  a n t e r i o r  
h y p o t h a l a m u s  was obse rved .  T h e  s e p a r a t e  i n j ec t i on  of 
e s t r ad io l  or  p roges t e rone  in o t h e r  g r o u p s  of r a t s  were  in-  
ef fect ive .  

Discussion. The  a c t i o n  of sex s te ro ids  o n  t h e  ca techo l -  
a m i n e  c o n t e n t  of t h e  r a t  h y p o t h a l a m u s  was  a n a l y s e d  in  
t h e  p r e s e n t  work  u s ing  o v a r i e c t o m i z e d  ra ts .  As i t  was  
found,  t r e a t m e n t s  w i t h  low doses  of e s t r ad io l  were  in-  
e f fec t ive  t o  p r e v e n t  t h e  c h a n g e s  o r  to  r e d u c e  t h e  level  of 
n o r a d r e n a l i n ,  i nc reased  b y  c a s t r a t i o n ,  in  t h e  a n t e r i o r  
h y p o t h a l a m u s .  S imi lar ly ,  n o  effects  of t h e  c o m b i n e d  
e s t r ad io l -p roges t e rone  t r e a t m e n t  were  o b s e r v e d  w h e n  
app l ied  a t  t h e  dose of 5 #g  a n d  2 m g  respec t ive ly ,  a l t h o u g h  
th i s  t r e a t m e n t  in f luenced  t h e  w e i g h t  of t h e  a n t e r i o r  
p i t u i t a r y  as  i t  h a s  b e e n  class ical ly  descr ibed .  These  doses 
also i n h i b i t  t he  re lease  of g o n a d o t r o p h i n s  in  c a s t r a t e d  
r a t s  5. W h e n  la rge  doses  of e s t rad io I  p lus  p r o g e s t e r o n e  
were  employed ,  n o r a d r e n a l i n  was  r e s to r ed  a t  t h e  levels  
f o u n d  in  n o r m a l  r a t s  d u r i n g  e s t ru s  2,8. These  r e su l t s  
i n d i c a t e  t h a t  t h e  a c t i o n  of g o n a d a l  h o r m o n e s  o n  t h e  
h y p o t h a l a m i c  c a t e c h o l a m i n e s  occurs  a t  a h i g h e r  dose  level  
t h a n  t h e  one  w h i c h  is necessa ry  for  i ts  i n h i b i t o r y  effects  
o n  t h e  h y p o p h y s i s .  

Similar ly ,  as  i t  was  f o u n d  for  ca t echo lamines ,  t h e  
c o n t e n t  of h y p o t h a l a m i c  n e u r o h u m o u r s  ( re leas ing factors)  
in  t h e  m e d i a n  eminence  seems  to  b e  r educed  on ly  b y  
large  doses  of sex h o r m o n e s .  I n j e c t i n g  h i g h  doses  of 
es t radio l ,  t h e  c o n t e n t  of F S H - r e l e a s i n g  f ac to r  is lowered  
in  c a s t r a t e d  f emale  r a t s  l°. T h e  L H - r e l e a s i n g  f a c t o r  is 
r e d u c e d  b y  t e s t o s t e r o n e  e m p l o y e d  in  large  doses 11 

Our  r e p o r t  shows  t h a t  t h e  inc rease  of n o r a d r e n a l i n  a n d  
decrease  of d o p a m i n e  in  t he  a n t e r i o r  p a r t  of h y p o t h a l a m u s  
p r o d u c e d  b y  c a s t r a t i o n  could  b e  in  p a r t  due  to  t h e  r educ-  
t i on  of c i r cu l a t i ng  sex h o r m o n e s  ~2 

Zusammen/assung. Die A u t o r e n  s te l l en  fest ,  dass  be i  
R a t t e n  d u t c h  K a s t r a t i o n  de r  G e h a l t  a n  N o r a d r e n a l i n  
u n d  D o p a m i n  i m  v o r d e r n  Tell  des  H y p o t h a t a m u s  an-  
s te ig t .  E r s t  h o h e  D o s e n  y o n  (3stradiol  u n d  P r o g e s t e r o n  
k S n n e n  den  K a s t r a t i o n s e f f e k t  wieder  z u m  V e r s c h w i n d e n  
b r ingen .  
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Aires (Argentina), 21st February 1967. 

Controls - 4 2.01 :t: 0.19 - 

Estradiol 5/*g 5 1.74 4- 0.10 - 
+ progesterone 2 rag 

Controls - 6 2.01 4. 0.13 0.30 4- 0.005 

Estradiol 50 Hg 8 1.57 4. 0.04 b 0.44 + 0.01 c 
+ progesterone 25 mg 

Estradiol 50/,g 4 1.77 4. 0.14 - 
Progesterone 25 mg 2 1.84 4. 0.20 - 

S.E., standard error of the mean, u p <: 0,01 when compared with 
control value, ~ P < 0.001. 
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