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effect (Figure 3B) b u t  abol i shed  t he  effect of cort ico-  
tropinl_24 (Figure 3A). [Glyl~Cor t icot ropinl_ lsamide  
showed a s imi lar  effect  on the  digested m e m b r a n e s  to 
corticotropin~_2~. 

Discussion. Tile ac t ive  si te  of A C T H  was pos tu l a r ed  to 
be located  in t he  NI.I 2 t e r m i n a l  region (posi t ions 1 13) and  
the  sequence  Lys  Lys  Arg Arg (posi t ions 15-18) was 
t h o u g h t  to  be  a l ikely b i nd i ng  si te  ~. The  p re sen t  inves t i -  
ga t ion  shows t h a t  A C T H  analogs  bea r ing  b i n d i n g  se- 
quences  increased  t he  f luorescence of A N S - m e m b r a n e  
complexes,  b u t  those  w i t h o u t  b i nd i ng  sequences  d id  not .  
This  resu l t  suggests  t h a t  t he  A C T H  f r a g m e n t s  w i t h  b ind-  
ing sequences  increased  t he  m e m b r a n e  charge,  a n d  the re -  
fore e n h a n c e d  t he  b i nd i ng  of anionic  ANS.  The  bas ic  
amino  acids compos ing  b i n d i n g  sequences  p r o b a b l y  
caused  t he  increase  of t he  ne t  pos i t ive  charge  of m e m -  
branes .  The  presence  of t h e  ac t ive  site was no t  requis i te  
for t he  f luorescen t  effect. I n a b i l i t y  of pig A C T H  to in- 
crease t he  A N S  f luorescence m a y  be d i f fe rent  f rom t h a t  
of shor t e r  A C T H  f r a g m e n t s  wh ich  lack b ind ing  sequences.  
A possible e x p l a n a t i o n  is t h a t  pig A C T H  does no t  confer  
enough  pos i t ive  charge  on  t he  m e m b r a n e s  to increase  the  
b o u n d  ANS,  owing to  t h e  acidic amino  acids in  t he  p a r t  
of t he  pep t ide  cha in  over  t he  25th  amino  acid. 

The  a u g m e n t a t i o n  of A N S fluorescence b o u n d  to  plas-  
m a  m e m b r a n e s  b y  cort icotropinl_24 or EGlyl~corticotro - 
pin~_~samide was no t  specific for ad rena l  cortex,  since 
b o t h  co r t i co t rop in  f r a g m e n t s  increased  t he  A N S  fluores- 
cence b o u n d  to  bov ine  t h y r o i d  m e m b r a n e s  or h u m a n  

e r y t h r o c y t e  ghosts  wh ich  do no t  c a r r y  A C T H  receptors  
(unpub l i shed  observa t ion) .  This  suggests  t h a t  the  changes  
of ANS f luorescence b y  t he  two A C T H  f r a g m e n t s  do no t  
show the  con fo rma t iona l  changes  of ACTt-I receptors ,  b u t  
ind ica te  a r a t h e r  nonspecif ic  change  of t h e  charge  of 
m e m b r a n e s .  

Calc ium ion is c la imed to  increase  the  f luorescence of 
A N S - m e m b r a n e  complexes  t h r o u g h  shie ld ing t he  phos-  
pho l ip id  p h o s p h a t e  group~,S. The  m e c h a n i s m  of A C T H  
effect  seems different ,  since r educ t i on  of phospho l ip id  
p h o s p h o r u s  c o n t e n t  in  t h e  m e m b r a n e s  did  n o t  affect  t he  
f luorescence effect  of A C T H  f ragments ,  while  i t  decreased 
t h e  effect  of ca lc ium ion. I n a b i l i t y  of A C T H  f r agmen t s  
to  increase  t he  f luorescence of ANS b o u n d  to  the  p ronase-  
t r e a t e d  m e m b r a n e s  m a y  suggest  t h a t  A C T H  f r a g m e n t s  
i n t e r a c t  w i t h  the  p ronase - sens i t ive  p ro t e in  of adreno-  
cor t ica l  m e m b r a n e s .  On t he  con t ra ry ,  m e m b r a n e  p ro t e in  
d id  no t  c o n t r i b u t e  t he  f luorescence effect  of ca lc ium ion 
so much .  

A l t h o u g h  t he  f luorescence effect  of A C T H  f r agmen t s  
was  n o t  re la ted  to t he i r  b ind ing  on A C T H  receptors ,  t he  
p r e sen t  s t u d y  suggests  t h e  poss ib i l i ty  t h a t  the  syn the t ic ,  
bas ic  A C T H  analogs  m a y  h a v e  a d i f fe ren t  pha rmaco log ica l  
ac t ion  f rom t h a t  of t he  n a t u r a l  A C T H  b y  chang ing  the  
e lec t ros ta t i c  e n v i r o n m e n t  of the  A C T H  receptors .  
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Summary. Liver  h o m o g e n a t e s  of t e s t i cu la r  femin ized  (Tim) mice ca r ry ing  the  p r o t e c t i v e  (o ~v) gene were found  to be 
less capab le  of c o n v e r t i n g  t e s to s t e rone  to a n d r o s t e n e d i o n e  t h a n  T i m  w i t h o u t  tile p ro t ec t i ve  gene. 

Tes t i cu la r  f emin iza t ion  in t he  mouse  is genet icMiy 
d e t e r m i n e d  b y  t he  presence  of a m u t a n t  gene (T/m) on 
t he  X-chromosome3 .  Recent ly ,  a s t r a in  of mice has  been  
deve loped  w i t h  a f u r t h e r  m u t a n t  gene (o by) on  t he  X -  
chromosome,  t he  pos i t ion  of wh ich  enables  i t  to  modi fy  
t h e  express ion  of T /m so as to  res tore  a measure  of an-  
d rogen  sens i t i v i t y  to  some of t he  t a r g e t  o rgans  4. The  
r e l a t ionsh ip  be tween  t he  a n d r o g e n  receptor  defect  ~ and  
a l t e red  s tero id  m e t a b o l i s m  in a d u l t  t e s t i cu la r  feminized  
mice"  is no t  clear.  Differences in the  m e t a b o l i s m  of an-  
d ros t ened ione  (A) h a v e  been  obse rved  in t he  l iver  of t he  
S tan ley-  G u m b r e c k  male  p s e u d o h e r m a p h r o d i t e  (PS) r a t  
a n d  found  to  be  s imi lar  to  t h a t  of femalesL Here  we 
r epo r t  dif ferences  in t he  l iver  convers ion  of t e s to s t e rone  
(T) to  A in two s t r a ins  of t e s t i cu la r  feminized mice. 

Mice of geno types  Tim + (o +) +/Y~ ,  Tim + (o hv) Blo/Y~, 
m a i n t a i n e d  a t  Ci ty  of Hope  Medical  Center,  Cal i fornia  and  
n o r m a l  male  B A L B / C  mice  (Hea l th  Resea rch  Inc.)  used 
in th i s  s t u d y  r a n g e d  in ages f rom 53 to 190 days.  Mice 
were anes the t i z ed  a n d  l iver  t i ssue  excised, weighed and  
homogen ized  in Med ium 199 (Gibco). Co-factors  were 
n o t  added  in order  to  s imula te  in v ivo  cond i t ions  as 
close as possible.  Crude  h o m o g e n a t e s  (1 ml,  11-14 mg 
we t  wt .  t issue) were i n c u b a t e d  in 5 ml  m e d i u m  199 w i t h  

0.4 aCi [7c~-aH] t e s to s t e rone  (25 Ci/mM; New E n g l a n d  
Nuclear)  dissolved in p ropy lene  glycol, for 2 h in a Dub-  
noff  me tabo l i c  shake r  a t  37 ~ w i t h  a i r  as t he  gas phase.  
I n c u b a t i o n s  were t e r m i n a t e d  b y  qu i ck  freezing. Med ium 
was e x t r a c t e d  w i t h  d i e thy l  e the r  a n d  t he  e the r  e x t r a c t  
p a r t i t i o n e d  be tween  to luene  and  1 N NaOH.  The  n e u t r a l  
f r ac t ion  was sub jec ted  to  t h i n  l ayer  c h r o m a t o g r a p h y  in 
ch lo ro fo rm:  m e t h a n o l  (98:2) a t  4~ Rad ioac t i ve  zones 
co r re spond ing  to T a n d  A were Muted  a n d  r ech roma to -  
g r a p h e d  on  W h a t m a n  No. 1 pape r  in  h e p t a n e : m e t h a n o l :  
w a t e r  (5 :4 :  1) and  t h e n  crys ta l l ized  w i t h  car r ier  to  con- 
s t a n t  specific ac t iv i ty .  No cor rec t ion  for losses were m a d e  
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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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