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I t  is of i n t e r e s t  t h a t  1V[ITROPOULOS a n d  MYANT s in 
s imi la r  e x p e r i m e n t s  obse rved  none  or on ly  a smal l  
t h y r o x i n e  effect  on  m i t o c h o n d r i a l  h y d r o x y l a t i o n  of t h e  
choles te ro l  s te ro id  nucleus ,  inc lud ing  7~-hydroxy la t ion .  
Th i s  d i f ference  m a y  be  exp l a ined  b y  a d i f fe ren t  w ay  of 
7 a - h y d r o x y l a t i o n  of D H A  a n d  choles terol ,  r e spec t ive ly  
e.g. b y  t h e  absence  of n o n - e n z y m a t i c  7 - h y d r o x y l a t i o n  of 
D H A  w h i c h  is p r o n o u n c e d  in t he  case of choles te ro l  in  
v i t r o  b y  a d i f f e ren t  a f f in i ty  of s t e ro id  h y d r o x y l a s e  to-  
wa rds  t he  2 s u b s t r a t e s  w h i c h  would  lead to  a d i f f e ren t  
suscep t ib i l i t y  of b o t h  reac t ions .  T he  obse rved  decrease  
in h y d r o x y l a t i o n  ab i l i t y  of l iver  a f t e r  t h y r o x i n e  is 
poss ib ly  connec t ed  w i th  t h e  a u t o o x y d a t i o n  ef fec t  of 
t h y r o x i n e  as descr ibed  b y  BUNYAN et  al. 8 a n d  KAUFMANN 
et  al. 7. A lower e x t e n t  of f o r m a t i o n  of l ipid o x y d a t i o n  

Effect of thyroxine application and fasting on 7~-hydroxylation of 
dehydroepiandrosterone in rat liver homogenate 

Duration of fasting /2g 70¢-OH-DHA in incubation sample 
(average :t: S.D.) 

Control animals Thyroxine 
treated animals 

0 h 11.45 ~ 1.47 4.62 ± 1.23 
12 h 12.58 4- 10.85 6.59 + 3.51 
36 h 33.30 ! 19.78 14.22 4- 3.25 
48 h 8.23 4- 4.00 9.10 4- 4.50 

p r o d u c t s  in r a t s  a f t e r  t h y r o x i n e  app l i c a t i on  ha s  also been  

obse rved  b y  LEJSEK a n d  SIMEK 8. These  a u t h o r s  also 
i n v e s t i g a t e d  the  effect  of t h e  d ie t  on  l ipid o x y d a t i o n  a n d  
h a v e  f o u n d  s o m e w h a t  h ighe r  va lues  in u n d e r n o u r i s h e d  
r a t s  as c o m p a r e d  w i t h  r a t s  k e p t  on  a n o r m a l  diet .  Th i s  
m a y  be  assoc ia ted  w i t h  our  o b s e r v a t i o n  of e n h a n c e d  
h y d r o x y l a t i o n  in f a s t ing  ra ts .  The  p r o b l e m  of s tero id  
m e t a b o l i s m  in f a s t i ng  is more  c o m p l e x  a n d  would  h a v e  
to  be  s t ud i ed  in g rea t e r  detai l .  

Zusammen/assung. N a c h  e iner  pe ro ra l en  T h y r o x i n g a b e  
a n  weib l iche  R a t t e n  wurde  die 7 a - H y d r o x y l i e r u n g  y o n  
D e h y d r o e p i a n d r o s t e r o n  in v i t ro  in  d e n  L e b e r h o m o g e n a t e n  
der  s a t t e n  sowie der  h u n g r i g e n  Tiere  v e r m i n d e r t .  D u r c h  
eine 36 h H u n g e r p e r i o d e  wurde  die 7 a - H y d r o x y l i e r u n g  
y o n  D H A  bei  K o n t r o l l e n  u n d  ebenso  bei  t h y r o x i n b e -  
h a n d e l t e n  R a t t e n  s ign i f ikan t  e rh6h t .  
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Maintenance of Pregnancy in Spayed Female 
Rats by Gestagens of 6-Dehydro-16- 

Methylene- 17¢t-Acetoxyprogesterone Type 

I n  t h e  p r e s e n t  series of e x p e r i m e n t s  w i t h  s u b s t i t u t e d  
ges tagens  of 6 -dehydro-16-methy lene -17c , -ace toxyproges -  
t e r o n e  type ,  the  p r inc ipa l  i n t e n t i o n  was to s t u d y  the  
re la t ions  b e t w e e n  t h e  modi f ied  McPHAIL t e s t  1 a n d  a t e s t  
e v a l u a t i n g  t he  effect  of ges t agens  on t he  m a i n t e n a n c e  of 
p r e g n a n c y  in s p a y e d  female  ra ts .  T h e  l a t t e r  shows t he  
p o t e n c y  of ge s t agen  as a s u b s t i t u t e  for endogenous  
p roges te rone .  A f u r t h e r  pu rpose  of t h i s  s t u d y  was to  
ver i fy  p u b l i s h e d  d a t a  on  a p p a r e n t  d i sc repanc ies  b e t w e e n  
t he  CLAUBERG assay  a n d  t he  l a t t e r  one w i th  severa l  
p roges t a t i ona l  s u b s t a n c e s  3. 

Material and methods. Secund ipa rous  r a t s  were  housed  
in cages w i t h  fer t i le  males .  A t  leas t  10 females  fo rmed  
each  e x p e r i m e n t a l  group.  T he  day  on  wh ich  s p e r m a t o z o a  
were  found  in t he  vag ina l  s m e a r  was cons idered  as the  
f i r s t  d a y  of t he  e x p e r i m e n t .  On  the  8 th  d a y  t he  admin i s -  
t r a t i o n  of ges tagens ,  i.e. 6 - dehyd r o - 16 - m e t hy l ene - 17a -  
a c e t o x y p r o g e s t e r o n e  (DMAP)  a n d  of 6-C1-6-dehydro-16- 
m e t h y l e n e - 1 7 e - a c e t o x y p r o g e s t e r o n e  (C1-DMAP) in 0.4 ml  
of ol ive oil was s t a r t e d  s i m u l t a n e o u s l y  w i th  0.4 /t of 
e t h i n y l e s t r a d i o l  in 0.2 ml  of ol ive oil. On  t h e  9 t h  d a y  t h e  
females  were spayed .  24 h fol lowing t he  las t  admin i s -  
t r a t i on ,  t he  females  were sacr i f iced b y  cerv ica l  d is locat ion,  
the  u te r i  r e m o v e d  immed i a t e l y ,  d issected  and  the  n u m b e r  
of l iv ing and  dead  foetuses  e s t ima ted .  

P roges t e rone  was  a d m i n i s t e r e d  s.c. in a dose of 10 mg ;  
D M A P  a n d  CI -DMAP were g iven  b o t h  s.c. a n d  ora l ly  a t  
da i ly  doses of 0.1, 0.5 a n d  1.0 m g  pe r  an imal .  D M A P  
g iven  oral ly  was inef fec t ive  even  a t  h i g h  dose levels  
(unpubl i shed) .  The  resu l t s  were s t a t i s t i ca l ly  e v a l u a t e d  b y  
t h e  t- test .  

The  resu l t s  are  s u m m a r i z e d  in t h e  F igu re  which  
ind ica tes  t he  r e l a t ion  b e t w e e n  t h e  m e a n  va lues  of l iv ing  
(white  columns)  a n d  dead  (b lack co lumns)  foetuses  found  
a f t e r  h y s t e r e c t o m y  and  expressed  as a v e r a g e  for 1 female  
of each  group.  

The  F igure  ind ica tes  a m a r k e d  a c t i v i t y  of s y n t h e t i c  
ges t agens  in s u b s t i t u t i n g  e n d o g e n o u s  p roges te rone .  
W h e r e a s  in t he  u n o p e r a t e d  con t ro l  g roup  (co lumn I) a 
h igh  a v e r a g e  n u m b e r  of l iv ing  foetuses  a n d  a smal l  n u m b e r  
of r e so rp t ions  was  found,  t h e  p a r e n t e r a l l y  a d m i n i s t e r e d  
p r o g e s t e r o n e  (co lumn II )  in a dose of 10 nag m a i n t a i n e d  
a r e l a t ive ly  smal l  n u m b e r  of l iv ing  foetuses  as c o m p a r e d  
w i t h  a h igh  n u m b e r  of dead  ones.  I n  t he  g roup  t r e a t e d  
s.c. w i t h  D M A P  (co lumn I I I )  in a dose of a/: 0 of t h a t  of 
p roges te rone ,  more  t h a n  50% of l iv ing  foetuses  was 
found.  A 0.1 nag dose of t he  c h l o r i n a t e d  de r iva t ive ,  i.e. 
:/:0n of t h a t  of p roges t e rone  p r o d u c e d  a c o m p a r a b l e  effect  
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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 -  

1 

I ~ ~I ]I V "vl Yl Y~ K 
s.c. s.c, s.c. s.c.p.o, s.c.p.o, s.c.p.o. 

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 .  
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