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Testosterone conversion to androstenedione by liver homogenates 
of testieular feminized mice 

Genotype No. of Recovery of Initial T 
incubations T (%) converted to A 

(%) 

BALB/Cc~ 6 11.4• 50.5• 
Tim+ (o+)+/Y ~ 4 6.1~0.5 47.5=~1.0 
TJm + (o ~'~) Blo/Y ~ 4 18.5=t-1.0 25.7=t=1.0 

All differences are significant p<0.005 (Student's t-test). Duplicate 
incubations were done on liver homogenates of individual nfice. 
TJm + (o+), usual testicular fenfinized mouse; TJm + (ohm), testicular 
feminized mouse with protective gene. 
Results are expressed as percent per 10 mg tissue per 2 h (Mean+ SE). 
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a l though these  averaged abou t  30%. The to ta l  radio-  
ac t iv i ty  der ived f rom the  specific ac t iv i ty  of t he  final 
crysta ls  and  a m o u n t  of carr ier  added,  expressed as a 
percentage  of rad ioac t iv i ty  recovered f rom the  incuba-  
t ions  are shown in the  Table.  Metabol i tes  o ther  t h a n  A 
were no t  isolated in rad iochemica l ly  pure  form except  
for smalt  a m o u n t s  of 5 a-andros tane-3  e, 17/~-diol ( <  1%) 
by  livers of BALB/C mice. No es t rogens  were ident i f ied 
in any  of these  incubat ions .  

The re la t ionship  be tween  the  differences in metabo l i sm 
of T in t he  liver of tes t icu lar  feminized mice and  the  
p r i ma ry  genet ic  defect  of T i m  remains  to  be establ ished.  
However ,  the  results  of t he  p resen t  inves t iga t ion  suggest  
t h a t  the  presence of t he  m u t a n t  gene (o hv) m a y  have  
some effect  on steroid me tabo l i sm in liver homogenates .  
Liver  slices of T / m  mice were also found to conver t  T to 
A s. The results  quoted  s are similar  to  ours in t h a t  no 
difference could be de tec ted  be tween  normal  males and 
T i m  animals.  In  the  r a t  i t  has  been d e m o n s t r a t e d  t h a t  
neona ta l  ' impr in t ing '  of hepa t ic  s teroid metabo l i sm is 
s ex -dependen t  and under  h y p o t h a l a m o - h y p o p h y s e a l  and 
tes t icular  androgen  control% Neona ta l  androgen  insensi-  
t i v i ty  in the  mouse  m a y  therefore  i r reversibly a l ter  adul t  
hepa t ic  metabol i sm.  F u r t h e r  s tudies  in this  area are in 
progress.  
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Summary.  I t  was found t h a t  d e x a m e t h a s o n e  in v i t ro  inhib i ted  the  syn thes i s  of cor t icos terone and aldosterone.  

Fe ta l  ra t  adrenals  syn the t i se  cor t icosteroids  dur ing  the  
last  5 days  of in t ra -u te r ine  deve lopmen t  ~-9. Steroid 
p roduc t ion  in t he  fetal  adrenals  is regula ted  by  the  fetal  
p i t u i t a ry  ACTHT-~2. Admin i s t r a t ion  of cort isone g, ~4, of 
cor t icos terone 6-s or dexame thasone  ~2, ~a to  p r egnan t  ra t s  
p roduces  fetal  adrena l  a t rophy .  This effect  is med ia t ed  
b y  the  suppress ion of fetal  p i t u i t a ry  adrenocor t ico t rophic  
ac t iv i ty  6-1~ However ,  the  previous  exper imen t s  have  
no t  excluded the  possibi l i ty  t h a t  glucocort icosteroids,  
par t i cu la r ly  dexamethasone ,  d i rec t ly  affects  fetal  adrena l  
s teroidogenesis .  Therefore,  in the  p resen t  s tudy,  the  con- 
vers ion of 4-14C proges te rone  by  the  fe ta l  r a t  adrenals  in 
v i t ro  incuba ted  wi th  or w i thou t  dexame thasone  was 
analysed.  

I t  was found t h a t  dexame thasone  inhibi ted  l l f l -  
hyd roxy la t i on  and  convers ion of proges te rone  to cort icos- 
te rone  in the  fetal  adrena l  glands when  i t  was added  in 
the  incuba t ion  m ed ium in vitro.  

Materials and methods. P r e g n a n t  ra t s  of the  Fischer  
s t ra in  were used. On the  22rid day  of p r egnancy  the  
females were laporotomized,  the i r  fetuses  were removed,  
the  fetal  adrenals  d issected and cleaned of adher ing  tis- 
sue under  the  10fold magni f ica t ion  of a s tereomicroseope 
and  weighed on an analy t ica l  balance.  E a c h  pair  of fetal  
adrena l  glands was incuba ted  in 2 ml  of Krebs -R inge r  
b ica rbona te  buffer  supp l emen ted  wi th  glucose (200 mg/  
100 ml) in the  presence  of 0.031 ~zCi of 4-14C proges te rone  
(s.a. 61.0 mCi /mmol ;  Amersham,  Great  Britain) w i th o u t  
and wi th  various concen t ra t ions  of dexamethasone .  
D e x a m e t h a s o n e  was dissolved in 0.1 ml  of Krebs -R inge r  
b ica rbona te  buffer  in concen t ra t ion  of 0.1-2.0 ~g/ml in- 
cuba t ion  medium.  The samples  were incuba ted  in a 

Dubnof f - type  metabol ic  shaker  in an 95% 02-5 % CO~ 
a tmosphere  for 1 h a t  37~ The media  were ex t r ac t ed  
wi th  15 ml of a mix tu re  of chloroform and me thano l  (2: 1), 
evapora t ed  in a s t r eam of N~. The ex t rac ted  s teroids were 
separa ted  by  two-d imens iona l  c h r o m a t o g r a p h y  on a th in  
layer  of silica gel GF254 (Merck, D a r m s t a d t ,  BRD) using 
d i c h l o r m e t h a n e - n - h e p t a n e - m e t h a n o l  (15:4:1 v/v/v)  and  
benzene -ace tone -n -hep tane -d i ch lo rme thane  (4 : 4 : 2 : 1 v /v /  
v/v) so lvent  sys tems.  Cort icosteroids were ident i f ied fol- 
lowing ace ty la t ion  and recrys ta l l iza t ion to  a co n s t an t  
specific ac t iv i ty ,  as descr ibed previously~5. Rad ioac t iv i ty  
was measured  in a Mark I I  Nuclear  Chicago liquid scintil- 
la t ion counter .  All t he  values  have  been corrected for 
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2orticosteroid synthesis by the adrenal glands of 22-day-old fetuses 
ncubated with 4-~C progesterone and dexamethasone for 1 h (dpm/ 
rig) 

Dexamethasone }tg/ml incubation medium 

Steroids Controls 0.1 0.2 0.5 1.0 2.0 

Aldosterone 47.4 �9 36.0 31.6 18.5 b 17.1 b 9.6 b 
-~5.7 jc l .0  :~0.4 •  -}= 5.1 =J=0.1 

18-Hydroxy-ll-  
leoxycorti- 403.7 424.8 428.5 466.1 503.0 544.0 ~ 
:osterone ~15.3  •  2~6.5 ~17.9  =[:15.0 =~33.0 

Zorti- 334.1 273.7 264.4 261.2 ~ 233.7 ~ 231.0a 
:osterone •  •  •  •  =[_11.8 ~9 .8  

11-Deoxycortico- 
sterone 196.0 224.4 269.9 291.5 236.0 233.0 

•  •  :t=37.1 ~-1.4 •  ~45.0  

Progesterone 
(residual 21,902.1 22,025.5 21,891.2 22,742.1 22,202.3 21,081.8 
substrate) •  i 3 7 6 . 0  •  •  ~237.8 ~498.3 

Values are mean • S. E. ~ 4 fetuses per sample; b p < 0.01 (vs 
control); o p < 0.05 (vs controI). 
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p r o c e d u r a l  losses  f r o m  t h e  r e c o v e r y  a t  t h e  l a s t  s t a g e  of  
p u r i f i c a t i o n  of  n o n - r a d i o a c t i v e  s t a n d a r d s  a d d e d  i m m e -  
d i a t e l y  a f t e r  i n c u b a t i o n .  T h e  r e s u l t s  o b t a i n e d  we re  s t a t i s -  
t i c a l l y  e v a l u a t e d  b y  t h e  a n a l y s i s  of  v a r i a n c e .  I n  t h e  c a s e  
of h o m o g e n e i t y  o f  v a r i a n c e s ,  S t u d e n t ' s  t - t e s t  w a s  u s e d ,  
a n d  K r a m e r ' s  t e s t  w h e n  t h e  v a r i a n c e s  w e r e  n o t  h o m o g -  
e n e o u s .  

Results and discussion. T h e  r e s u l t s  i n d i c a t e  t h a t  f e t a l  
a d r e n a l  g l a n d s  in  v i t r o  h i d r o x y l a t e d  4 - n C  p r o g e s t e r o n e  in  
1 1 - d e o x y c o r t i c o s t e r o n e ,  1 8 - h y d r o x y -  1 1 - d e o x y c o r t i c o s t e r -  
o n e  ( 1 8 - O H - D O C )  c o r t i c o s t e r o n e  a n d  a l d o s t e r o n e .  T h e  
m a j o r  s t e r o i d  p r o d u c e d  w a s  1 8 - O H - D O C .  T h e  a d r e n a l  
g l a n d s  of  f e t u s e s  i n c u b a t e d  w i t h  0 . 5 - 2 . 0  [zg d e x a m e t h -  
a s o n e / m l  i n c u b a t i o n  m e d i u m  s y n t h e t i z e d  less  co r t i -  
c o s t e r o n e  a n d  a l d o s t e r o n e  t h a n  t h e  a d r e n a l  g l a n d s  of 
c o n t r o l  f e t u s e s .  H o w e v e r ,  w i t h  h i g h e r  c o n c e n t r a t i o n s  of 
d e x a m e t h a s o n e  t h e  c o n v e r s i o n  of 4-~4C p r o g e s t e r o n e  to  
1 8 - O H - D O C  w a s  i n c r e a s e d .  

I t  is k n o w n  t h a t  d e x a m e t h a s o n e  i n h i b i t s  t h e  f e t a t  
a d r e n a l s  b y  d e c r e a s i n g  f e t a l  A C T H  a c t i v i t y  l2, la. T h i s  
e x p e r i m e n t  d e m o n s t r a t e d  in  v i t r o  i n h i b i t i o n  o f  l l/~- 
h y d r o x y l a t i o n  of  p r o g e s t e r o n e  to  c o r t i e o s t e r o n e  b y  t h e  
h i g h  c o n c e n t r a t i o n s  o f  d e x a m e t h a s o n e .  T h e r e f o r e  t h e  
r e s u l t s  i n d i c a t e  t h a t  d e x a m e t h a s o n e  m a y  a f f e c t  s t e r o i d o -  
g e n e s i s  in  t h e  f e t a l  a d r e n a l  g l a n d  d i r e c t l y ,  a s  wel l  a s  i t s  
a l r e a d y  k n o w n  i n h i b i t o r y  e f f ec t  m e d i a t e d  b y  t h e  f e t a l  
p i t u i t a r y  12,13 

R N A  Biosynthes i s  in Isolated Prothorac ic  Glands of Tenebrio mol i tor  in vitro 
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Summary. T h e  p r o t h o r a c i c  G l a n d s  of  Tenebrio molitor s y n t h e s i z e  in  v i t r o  m a i n l y  r R N A .  T h e  r a t e  of  R N A  s y n t h e s i s  
r e a c h e s  a m a x i m u m  a t  d a y  10 of  t h e  l a s t  l a r v a l  i n s t a r ,  w h i c h  c o i n c i d e s  w i t h  t h e  e v e n t  of  apo ly s i s .  

T h e  p r o t h o r a c i c  g l a n d s  (PGs) ,  t h e  s i t e s  of  b i o s y n t h e s i s  
of  t h e  m o u l t i n g  h o r m o n e  a - e c d y s o n e  2-~ in  i n sec t s ,  u n d e r -  
go p e r i o d i c  m o r p h o l o g i c a l  c h a n g e s  d u r i n g  g r o w t h  a n d  
m e t a m o r p h o s i s  w h i c h  c a n  be  c o r r e l a t e d  w i t h  t h e i r  
s e c r e t o r y  a c t i v i t i e s .  P r i o r  t o  e a c h  s e c r e t o r y  a c t i v i t y ,  a n  
i n c r e a s e  in n u c l e a r  a n d  n u e l e o l a r  v o l u m e  is o b s e r v e d  5 
w h i c h  is f o l l owed  b y  h i g h  c y t o p l a s m i c  v a c u o l i z a t i o n ,  
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Fig. 1. RNA and 0r biosynthesis of PGs in vitro : total RNA 
synthesis of 10 gland pairs in 24 h ( - �9 - �9 - ), mean values of 2 in- 
dependant series; cr synthesis: each bar represents a single 
incubation. Eye stages are given according to 1~ 

a b u n d a n t  a p p e a r a n c e  of  r o u g h  e n d o p l a s m i c  r e t i c u l u m  
a n d  Golg i  a r eas% T h e  a c t i v a t i o n  is b r o u g h t  a b o u t  b y  
n e u r o h o r m o n e s  f r o m  t h e  b r a i n  T; t h i s  s t i m u l a t i o n  c a n  be  
d e m o n s t r a t e d  b y  a n  i n c r e a s e d  3H u r i d i n e  i n c o r p o r a t i o n  
i n t o  R N A  s, 9, w h i c h  w a s  a lso  d e m o n s t r a t e d  a f t e r  a d d i t i o n  
o f  b r a i n  h o r m o n e  e x t r a c t s  to  p r o t h o r a c i c  g l a n d s  in 
v i t r o  ~0. S ince  t h e  a c t i v a t e d  g l a n d s  r e t a i n  t h e i r  a b i l i t y  to  
s y n t h e s i z e  ~ - e c d y s o n e  b o t h  a f t e r  t r a n s p l a n t a t i o n  ~ a n d  
in  v i t r o  2 4, i t  s e e m e d  r e a s o n a b l e  t o  a s s u m e  t h a t  t h e y  
w o u l d  a l so  be  ab le  to  m a i n t a i n  t h e i r  R N A  b i o s y n t h e t i c  
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