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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- 
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d i o n e  a n d  5 -andros tene-3f i ,  17//-diol w e r e  a d d e d  a n d  t h e  
m i x t u r e  w a s  e x t r a c t e d  w i t h  e t h y l  a c e t a t e  a n d  c h l o r o f o r m .  
T h e  d r y  r e s i d u e  w a s  c h r o m a t o g r a p h e d  on  a t h i n  l a y e r  of  
s i l ica  gel  in  b e n z e n e - m e t h a n o l  6 : 1, t h e  zones  c o r r e s p o n d -  
i n g  in  m o b i l i t y  to  a u t h e n t i c  s t e ro id s  w e r e  e l u t e d  a n d  re-  Crys- 
c h r o m a t o g r a p h e d  on  p a p e r  in  B u s h  A s y s t e m  ( p e t r o l e u m  talli- 
e t h e r - m e t h a n o l - w a t e r  5 : 4 : 1). T h e  r a d i o a c t i v i t y  of  t h e  zation 
s t e r o i d s  w a s  m e a s u r e d  b y  l i qu id  s c in t i l l a t i on  s p e c t r o -  
m e t r y  9. 

T h e  i d e n t i t y  o f  [4-1aCl- tes tos te rone  a n d  ~4-14Cj-4-andro - No. 
s t ene-3 ,  17-d ione  f o r m e d  was  c o n f i r m e d  as  d e s c r i b e d  else- 
w h e r e  9. T h e  c h r o m a t o g r a p h i c  m o b i l i t y  of  a f u r t h e r  r ad io -  
a c t i v e  m e t a b o l i t e  w a s  i d e n t i c a l  w i t h  t h a t  of  a u t h e n t i c  0 

1 5 -andros tene-3f l ,  17fi-diol in 4 s y s t e m s  ( th in  l a y e r  of  s i l ica 2 
gel ;  c y c l o h e x a n e - e t h y l  a c e t a t e  1 :1 ,  R I  0.52, b e n z e n e -  3 
m e t h a n o l  6 :1 ,  R f  0.21; p a p e r  W h a t m a n  No.  1: B u s h  A, 4 
R I  0.12, a n d  t e t r a c h l o r o m e t h a n e  on  t r i e t h y l e n e  g lycol  
i m p r e g n a t e d  p a p e r ,  R I  0.15). I n  all  m e t a b o l i t e s  u n d e r  

Table I. Successive recrystallization of [4-14C]-testosterone, [4-14C] - 
4-androstene-3,17-dione and [4-14C]-5-androstene-3/~,17fi-diol ob- 
tained after chromatography of foetal liver extracts after incubation 
with [4-14C]-3/~-hydroxy-5-androsten-17-one 

[4-14C]- [4-1~C]. [4-14C]- 
testosterone 4-androstene- 5-androstene- 
12-week-old foetus 3,17-dione 3,17-diol 
(dpm/mg. 10 -3) 12-week-old foetus 7-week-old foetus 

(dpm/mg. 10 -3) (dpmlmg. 10 3) 
Crystalls Mother Crystalts Mother Crystalls Mother 

liquor liquor liquor 

1.10 - 2.60 1.08 - 
0.79 3.00 2.52 2.72 0.98 2.90 
0.76 1.85 2.63 2.42 0.83 1.85 
0.65 0.76 2.34 2.18 0.76 1.34 
0.76 0.41 2.45 1.93 0.77 0.96 

As a carrier 10 mg of authentic steroid was added. 

Table II. The formation of [4-14C]-testosterone, [4-14C]-4-androstene-3,17-dione and [4-14C]-5-androstene-3fl,17fi-diol from [4-14C]-3fl- 
hydroxy-5-androsten-17-one ([4-14C~-DHA) in human foetal liver during the 1st half of pregnancy 

Foetal Total [4-14C)-DHA [4-14C]-testosterone [4-14C]-4-androstene- [4-14C]- 
age activity recovered 3,17-dione 5-androstene- 

extracted 3/~, 17/~-diol 

Weeks dpm dpm % ~ dpm % �9 dpm % ~ dpm % �9 

7 1,941,900 100,098 5.16 661 0.03 5,083 0.26 12,100 0.62 
9-10 1,709,307 170,416 9.97 4,949 0.29 19,016 1.11 2,772 0.16 

10-11 1,690,158 99,473 8.82 950 0.08 3,690 0.33 24,436 2.17 
11 1,921,420 122,990 6.40 4,246 0.22 7,916 0.41 22,807 1.19 
12 1,809,850 82,269 4.55 10,875 0.60 28,713 1.59 - 
12 1,426,460 39,476 2.77 1,081 0.08 1,855 0.13 3,312 0.23 
14 1,770,750 219,304 12.39 2,244 1.27 9,781 0.55 82,648 4.67 
16 1,382,500 23,656 1.71 820 0.06 1,160 0.08 3,310 0.27 
20 1,630,040 37,330 2.28 10,563 0.65 15,942 0.98 5,330 0.33 
Mean 1,698,043 99,446 6.00 2,143 0.24 10,351 0.60 19,589 1.20 
values 

Calculated from total activity extracted. 

i n v e s t i g a t i o n ,  t h e  i d e n t i t y  w a s  c o n f i r m e d  b y  c ry s t a l l i z a -  
t i o n  to  c o n s t a n t  speci f ic  a c t i v i t y  (see T a b l e  I).  

T h e  a v e r a g e  t o t a l  r a d i o a c t i v i t y  e x t r a c t e d  a m o u n t e d  to  
7 2 %  of  t h e  i n c u b a t e d  a c t i v i t y ;  i t  is less t h a n  in e x p e r i m e n t s  
w i t h  o t h e r  f oe t a l  o r g a n s  9, e v i d e n t l y  due  to  t h e  c o n j u g a t i o n  
a n d  h y d r o x y l a t i o n  of  t h e  s t e r o i d s  in  t h e  l iver .  T h e  h i g h l y  
p o l a r  m e t a b o l i t e s  e s cape  e x t r a c t i o n .  3/3- h y d r o x y - 5 -  
a n d r o s t e n - 1 7 - o n e  r e c o v e r e d  a m o u n t e d  to  o n l y  6 %  o f  t h e  
r a d i o a c t i v i t y  e x t r a c t e d ,  i n d i c a t i n g  t h a t  t h e  m e t a b o l i c  
a c t i v i t y  of  foe t a l  l ive r  e x c e e d s  t h e  m e t a b o l i c  r a t e s  in  o t h e r  
f oe t a l  organs9 .  Q u a n t i t a t i v e l y  t h e  m o s t  i m p o r t a n t  m e t a -  
bo l i t e s  w e r e  h i g h  p o l a r  s u b s t a n c e s ,  p r o d u c t s  o f  e f f ec t i ve  
h y d r o x y l a t i o n s  in  t h e  foe t a l  l iver ,  w h i c h  w e r e  n o t  
e x a m i n e d  f u r t h e r .  

F r o m  t h e  C1902 m e t a b o l i t e s  of  3 f l - h y d r o x y - 5 - a n d r o s t e n -  
17-0ne in  foe t a l  l iver ,  5 -andros tene-3f i ,  17fi-diol w a s  t h e  
m o s t  a b u n d a n t ,  f o l l owed  b y  4 - a n d r o s t e n e - 3 ,  17-d ione  a n d  
t e s t o s t e r o n e  (Table  I I ) .  I t  is n o t  e x c l u d e d  t h a t  a p a r t  of  t h e  
m e t a b o l i t e s  e s c a p e d  d e t e r m i n a t i o n  d u e  to  c o n j u g a t e  
f o r m a t i o n .  S imi la r ly ,  as  in  p r e v i o u s  i n v e s t i g a t i o n s  9,10, no  
s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  t h e  r a t e  of  a n d r o g e n  f o r m a -  
t i o n  a n d  t h e  foe t a l  age  w a s  o b s e r v e d ,  in  c o n t r a s t  t o  t h e  
a c t i v i t y  of  3 f l -hyd roxy -AS-s t e ro id  d e h y d r o g e n a s e  as  de-  
s c r i b e d  b y  GOLDMAN et  al. s. 

Zusammen/assung. N a c h  I n k u b a t i o n  des  h o m o g e n i s i e r -  
t e n  L e b e r g e w e b e s  m e n s c h l i c h e r ,  7 -20  W o c h e n  a l te r ,  
F o e t e n  m i t  3 f l - H y d r o x y - 5 - a n d r o s t e n - 1 7 - o n  w i r d  d i e  Bil-  

d u n g  y o n  T e s t o s t e r o n ,  4 - A n d r o s t e n - 3 , 1 7 - d i o n  u n d  5- 
Andros ten-3 /5 ,  17fl-diol n a c h g e w i e s e n .  
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