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nares  in some, while in o thers  noradrena l ine  is p resen t  in 
h igher  conten t .  SHEPHERD and  WEST 10 proposed  the  
hypo thes i s  t h a t  t he  cor t ieoadrenal  t issue and its hormones  
bear  an  impor t ance  in de te rmin ing  the  t y p e  of t he  pre-  
d o m i n a n t  amine  in the  adrena l  gland. Since t h e n  m a n y  
controvers ia l  works  on the  subjec t  have  been  publ ished.  
In  spi te  of the  par t icu lar  pos i t ion of the  Pygoscelis papua 
in the  sys temat ic  classification, the  re la t ionship  be tween  
its cort ical  t issue and  the  adrenal ine  and  noradrena l ine  
conta in ing  cells is s imilar  to  t h a t  shown b y  all the  birds  
s tudied  up to now ", 11, l~,~a. 

Resumen. Se invest ig6 con microscopfa 6pt ica  y elec- 
t r6nica  y apHcando la t6cnica de g lu ta ra ldeh ido-p la ta  ~, s 
la dis t r ibuci6n y caracterfs t icas  de las c61ulas.que con- 

t i enen  adrena l ina  y noradrena l ina  en el pinguino Papf ia  
( Pygosceles papua). 
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Effect  of  H y p o p h y s e c t o m y  or  H y s t e r e c t o m y  on  the  L u t e a l  2 0 a - H y d r o x y s t e r o i d  D e h y d r o g e n a s e  in  
P r e g n a n t  R a t s  

The  ovar ian  level of 20c~-hydroxysteroid dehydrogenase  
(20~-HSD) seems to represent ,  in the  rat ,  one of the  
pr incipal  regu la tory  mechan i sms  in the  ca tabol i sm of 
proges te rone  1. This  enzyme is found only  in corpora  lu tea  
(CL) 2; it  appears  a t  a def ini te  t ime  in the  newly- formed  
CL, i.e. af ter  2-3 days  in t he  oestrous CL (late diestrus) 
and 20 days  af ter  ma t ing  in the  p regnancy  CL, i.e. shor t ly  
before pa r tu r i t i on  a, 4. 

Some exper imen ta l  d a t a  make  it possible to assume 
t h a t  the  appearance  of this  enzyme is under  h y p o p h y s a l  
cont ro l l ,  5, 6. The secre t ion of prolact in,  especially, seems 
to inh ib i t  its onse t  in t he  CL 1, 7. 

In  1938, ASTWOOD s d e m o n s t r a t e d  in the  ra t  t h a t  the  
ac t iv i ty  of the  CL in ma in ta in ing  p regnancy  in its early 
per iod and  pseudopregnancy ,  is under  h y p o p h y s a l  control .  
According to LINDNER and  SHELESNYAK 9 this  ac t iv i ty  
mani fes t s  i tself in a h igh proges te rone /20~-hydroxy-  
proges te rone  ra t io  in t he  blood. 

One can thus  p resume  t h a t  in early pregnancy ,  as in 
pseudopregnancy ,  the  absence of luteal  20~-HSD ac t iv i ty  
is ma in t a ined  by  the  h y p o p h y s a l  incret ion.  In  middle  and  
late p regnancy ,  when  ova  are a l ready implan ted ,  i t  can  be 
assumed t h a t  p lacen ta l  incre t ion is responsible  for main-  
ta in ing  the  CL 20~-HSD negat ive.  

E x p e r i m e n t s  eva lua t ing  the  20a-HSD ac t iv i ty  in preg- 
n a n c y  or  p seudop regnancy  CL of h y p o p h y s e c t o m i z e d  or 
hys t e rec tomized  ra ts  have  been  per fo rmed  in order  to  t e s t  
these  possibilities.  

Materials and methods. Female  albino rats ,  250-300 g 
body  weight ,  w i th  control led regular  oestrous cycles were 
used. P s e u d o p r e g n a n c y  was ob ta ined  by  ma t ing  the  
female ra t s  wi th  vasec tomized  males. The day  of cohabi-  
t a t ion  is a s sumed  as day  0 of pseudopregnancy .  P regnancy  
was induced  by  a 24 h cohab i t a t ion  of proes t rous  females  
wi th  males of p roven  fer t i l i ty  and conf i rmed by  the  pre- 
sence of sperms  in the  vag ina  the  morn ing  af ter  (day 1 of 
p regnancy) .  

H y p o p h y s e c t o m y  was per fo rmed  by  t r an spha ry n g ea l  
rou te  a n d  conf i rmed by  histological  examina t ion  of t he  
'sella turc ica '  on the  day  of sacrifice. H y s t e r e c t o m y  was  
pe r fo rmed  by  t r a n s a b d o m i n a l  route.  The di f ferent  experi-  
men t a l  condi t ions  and  the  n u m b e r  of animals  are shown 
in t he  Tables.  

A t  sacrifice, t h e  ovaries  of the  animals  were  d issec ted  
out,  quickly frozen by  CO S and then  processed according 

to  the  m e t h o d s  previous ly  descr ibed 4 for t he  de tec t ion  of 
the  3/~-hydroxysteroid (3fl-HSD) and  20e-HSD activit ies.  
The react ion for 3fl-HSD was used to  ident i fy  all the  CL. 

Results. (1) Pregnancy .  The d a t a  summar ized  in Table  I 
show t h a t  when  the  h y p o p h y s e c t o m y  is per formed before 
the  11th day  of p regnancy ,  all the  CL display a s t rong  
enzymat i c  20e-HSD ac t iv i ty  3 days  af ter  the  operat ion.  
On the  o ther  hand ,  when  the  h y p o p h y s e c t o m y  is per-  
formed af ter  the  13th day  of p regnancy ,  the  p regnancy  

Table I. Effect of hypophysectolny on corpora lutea of pregnant rats 

Day of Day of No. of No. of animals with 
operation sacrifice animals 20~-HSD negative CL 

1 4 4 0 
3 6 4 0 
7 10 5 0 

11 14 10 8 
13 16 8 8 
15 18 3 3 
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CL a p p e a r  20a -HSD  nega t i ve  as h a p p e n s  in t he  non-  
ope ra t ed  con t ro l  an imals .  Af te r  h y s t e r e c t o m y  t he  CL 
b e h a v e  in exac t ly  t he  oppos i te  way ;  i.e. w h e n  hys te rec -  
t o m y  is pe r fo rmed  before  t he  11 th  day  of p regnancy ,  t he  
p r e g n a n c y  CL a p p e a r  as usual ,  20a - H SD  nega t i ve ;  w h e n  
i t  is pe r fo rmed  a f te r  t h e  13th  day,  a n  in tense  e n z y m a t i c  
ac t i v i t y  can  be  de t ec t ed  in t he  p r e g n a n c y  CL 3 days  a f t e r  
t he  h y s t e r e c t o m y .  (Table  II . )  

(2) P s e u d o p r e g n a n c y .  As shown  in Tab le  I I I ,  t h e  
p s e u d o p r e g n a n c y  CL, i.e. t h e  ones due  to  t he  las t  ovula-  
t ion,  are, as p rev ious ly  shown"  2 0 e - H S D  nega t ive  a t  
leas t  un t i l  t h e  9 th  d a y  of p s eudop r egnancy .  This  enzyma-  
t ic  a c t i v i t y  is p r e sen t  on ly  in t he  i n v o l u t i n g  CL, i.e. those  
of p rev ious  genera t ions .  I n  h y p o p h y s e c t o m i z e d  pseudo-  
p r e g n a n t  ra ts ,  t he  p s e u d o p r e g n a n c y  CL show 20a -HSD 
ac t i v i t y  3 days  a f te r  t h e  opera t ion .  

D i s c u s s i o n .  The  a b o v e - m e n t i o n e d  resul t s  show t h a t  t he  
h y p o p h y s a l  inc re t ion  inh ib i t s  in p s e u d o p r e g n a n c y  and  in 
ear ly  p r e g n a n c y  (i.e. in  t he  per iod of p r e - i m p l a n t a t i o n ,  

Table 11. Effect of hysterectomy on corpora lutea of pregnant rats 

Day of Day of No. of No. of animals with 
operation sacrifice animals 20cr negative CL 

1 4 5 5 
1 6 3 3 
1 8 4 4 
8 11 5 5 

11 14 5 4 
13 16 5 2 
15 18 6 0 

Table III. Effect of hypophysectomy on corpora lutea of pseudo- 
pregnant rats 

Day of Day of No. of No. of animals with 
operation sacrifice animals 20c(-ttSD negative CL 

5 4 4 
7 4 4 

-- 9 5 5 
2 6 6 0 
4 7 5 0 

i m p l a n t a t i o n  a n d  p l a c e n t a  fo rmat ion)  t he  onse t  of t he  
20~-HSD a c t i v i t y  in  CL. As a consequence  of t he  absence  
of th i s  enzyme,  p r e sen t  on ly  in t he  i n v o l u t i n g  CL, t he  
c o n c e n t r a t i o n  of t he  p roges t e rone  (P) in  t he  b lood  in- 
creases a n d  t he  c o n c e n t r a t i o n  of t h e  20e -hydroxy-  
p roges t e rone  (20e-OH-P)  decreases  1,9. 

W h e n  h y p o p h y s a l  i nc re t ion  is l ack ing  a n d  2 0 e - H S D  
appea r s  in  all  t h e  CL the  p a r t i c u l a r  equ i l ib r ium b e t w e e n  
P a n d  20e-OH-P,  wh ich  is necessa ry  to al low p r e g n a n c y  
or p s e u d o p r e g n a n c y ,  is a l t e red  a n d  b o t h  t he  s i t ua t i ons  
are i n t e r r u p t e d .  W h e n  t he  p l a c e n t a  is a l r eady  formed,  t he  
con t ro l  of t he  20~-HSD a c t i v i t y  in  t h e  CL goes f rom the  
p i t u i t a r y  to t he  p l a c e n t a  itself. I n  la te  p r egnancy ,  in  fact ,  
h y p o p h y s e c t o m y  does n o t  cause  t he  onse t  of t he  20e- 
H S D  a c t i v i t y  in  t he  CL, wh ich  is i n s t ead  b r o u g h t  a b o u t  
b y  h y s t e r e c t o m y ,  as shown  b y  t he  p r e s e n t  da ta ,  or b y  
p l a c e n t a l  d i s loca t ion  1. I n  the  second ha l f  of p r e g n a n c y  
t h e  p l a c e n t a  is t he  o rgan  respons ib le  for  t he  p r o p e r  P /20e-  
O H - P  rat io ,  b y  m a i n t a i n i n g  2 0 e - H S D  nega t i ve  t he  
p r e g n a n c y  CL. 

I t  shou ld  be  n o t e d  t h a t  t he  p l a c e n t a l  incre t ion ,  whi le  
i n h i b i t i n g  t he  onse t  of t he  2 0 e - H S D  a c t i v i t y  w h e n  i t  is 
lacking,  is no t  able  to  abol ish  i t  w h e n  presen t .  I n  fac t  in 
p r e g n a n t  e rgoco rn ine - t r ea t ed  r a t s  in  w h i c h  p r e g n a n c y  is 
m a i n t a i n e d  b y  p roges t e rone  a d m i n i s t r a t i o n ,  t he  presence  
of p l a c e n t a  a n d  foetuses  does no t  abol i sh  t he  2 0 e - H S D  
a c t i v i t y  i nduced  in all t h e  CL b y  e rgocorn ine  7,10 

R i a s s u n t o .  Sono s t a t i  s t ud i a t i  con  m e t o d i  enz imois to-  
chimici  a lcuni  m e c c a n i s m i  che con t ro l l ano  la c o m p a r s a  
della 20~- idross i -s te ro ide-deidrogenas i  (20e-HSD) in r a t t e  
grav ide  o p seudograv ide  dopo ipof i sec tomia  o i s t e rec tomia .  
I r i su l t a t i  d i m o s t r a n o  che nel  p r imo  per iodo  della gravi -  
d a n z a  e in  p seudograv idanza ,  l ' ipofis i  6 necessar ia  pe r  
m a n t e n e r e  i corpi  lu te i  p r iv i  di a t t i v i t ~  20e-HSD.  
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T h e  F o r m a t i o n  o f  A n d r o g e n s  i n  H u m a n  F o e t a l  L i v e r  i n  v i t r o  

The  source of t e s tos t e rone  in t he  h u m a n  o rgan i sm is no t  
on ly  the  t i ssue  of s teroidogenic  endocr ine  glands,  b u t  also 
the  per iphery ,  as can  be  deduced  f rom t he  differences  in 
t he  secre t ion  and  p r o d u c t i o n  ra tes  of tes tos terone1.  An  
i m p o r t a n t  role in t he  f o r m a t i o n  of t e s to s t e rone  in t he  
pe r iphe ry  is p l ayed  b y  t he  liver,  and  a n  apprec iab le  pro- 
po r t i on  - a b o u t  40% - of t he  hepa t i c  p r o d u c t i o n  of tes t -  
os te rone  comes  f rom 3fi-hydroxy- 5 -andros ten-  17-one 2-5. 

The  repor t s  of a v i r i l iz ing  h e p a t o m a  in a y o u n g  boy  6 
a n d  of the  presence  of severa l  of t he  enzymes  invo lved  in 
s tero idogenes is  in foeta l  l iver  7, imp ly  t h a t  t he  l iver  is a n  
endocr ine  t issue.  SLAUNWI-IITJ~ et  a id  found  smal l  a m o u n t s  
of oes t rad io l  and  oestr iol  i sola ted f rom the  i n c u b a t i o n  of 
h u m a n  foeta l  l iver  w i t h  3f l -hydroxy-5-andros ten-17-one ,  
wh ich  d e m o n s t r a t e  t h a t  foeta l  l iver  possesses an  a romat i z -  
ing e n z y m e  sys t em a n d  ind i rec t ly  signifies t he  presence  of 
a 3fl-hydroxy-AS-steroid d e h y d r o g e n a s e  sys tem.  GOLDMAN" 

et  al. 8 d e m o n s t r a t e d  h i s tochemica l ly  t he  a c t i v i t y  of 3fl- 
hydroxy-AS-s te ro id  d e h y d r o g e n a s e  in hepa t i c  cells; t he  
a c t i v i t y  increased  rough ly  in p r o p o r t i o n  to  foe ta l  age. 
This  p a p e r  r epor t s  a s t u d y  showing  d i rec t ly  t h e  in v i t ro  
conve r s ion  of 3 f l -hydroxy-5-andros ten-17-one  to 5- 
androstene-3f l ,  17fl-diol, 4 -andros tene-3 ,  17-dione and  tes-  
t o s t e rone  in h u m a n  foe ta l  liver.  

H u m a n  foeta l  l iver  t i ssue  was o b t a i n e d  f rom 9 foetuses  
of b o t h  sexes r e m o v e d  b y  legal i n t e r r u p t i o n s  of p r e g n a n c y  
t r o m  h e a l t h y  women .  50 m g  of homogen i zed  l iver  was  
i n c u b a t e d  in 3 ml  of K r e b s - R i n g e r  p h o s p h a t e  buffer ,  
p H  7.4, c o n t a i n i n g  20 m2VI glucose/l ,  each  w i t h  1.05 txCi 
[4J4C]-3f l -hydroxy-5-andros ten-17-one  (specific a c t i v i t y  
27.5 m C i / n l M ,  in 0.1 ml  e thanol ) .  N A D +  (1.5 mg) a n d  
N A D H  (1.5 mg) were added  a n d  t he  m i x t u r e  was  incu-  
b a t e d  a t  37 ~ in a i r  a t m o s p h e r e  for 90 rain.  Af te r  t h e  in- 
cuba t ion ,  10 vg each  of t e s tos te rone ,  4 -andros tene-3 ,  17- 


