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No t e s t o s t e rone  or  es t rad io l  r ecep tors  could be  d e m o n -  
s t r a t e d  in t he  s u p e r n a t a n t  f rom the  s tages  24-29,  w i t h  
a n a l y t i c a l  p rocedures  used. I n  t adpo les  of s tages  31-33 
(climax),  a t e s t o s t e r o n e  recep to r  was  found  b o t h  in males  
a n d  females.  The  b ind ing  specif ic i ty  was p r o v e d  b y  a h igh  
c o m p e t i t i o n  of un labe l l ed  tes tos te rone ,  11 -ke to tes tos te rone  
a n d  d e h y d r o t e s t o s t e r o n e ;  whi le  no  c o m p e t i t i o n  was 
obse rved  w i t h  es t rone,  cor t icos terone,  proges terone ,  
c y p r o t e r o n e  ace t a t e  (CPA) a n d  I.C.I.  (Table).  These  
resu l t s  agree w i t h  those  o b t a i n e d  on  t he  skin f rom a d u l t  
frogs. I n  fac t  recep tors  were found  on ly  for and rogens  
b o t h  in ma le  (d'IsTRIA e t  al. 2) a n d  female  (unpubl i shed)  
frogs. I t  m i g h t  be  in t e re s t ing  to no te  t h a t  CPA does n o t  
compe te  w i t h  t e s t o s t e rone  recep to r  as found  in t he  a d u l t  
frogs;  in  t he  t h u m b  pad,  however ,  t h i s  a n t i a n d r o g e n  
compe te s  for t e s t o s t e rone  receptor .  

I n  all  t h e  s tages  examined ,  no  r e t e n t i o n  cu rve  was 
obse rved  w i t h  3H-estradiol ,  b u t  i t  is to  be  e m p h a s i z e d  
t h a t  in  females  of s tages  31-33, un labe l l ed  es t rad io l  
reduces  t he  b ind ing  of Ha- tes tos te rone  b y  a b o u t  70% an d  
in males  b y  a b o u t  30%.  The  re f rac t iveness  of a tes tos-  
t e rone  r ecep to r  to  cyp ro t e rone  ace t a t e  a n d  a d i sp l a cemen t  
of t e s t o s t e rone  f rom t h e  r ecep to r  s i tes  b y  es t radiol-17f l  
was  obse rved  also b y  GIANNOPOULOS ~ in t he  i m m a t u r e  r a t  
u te rus .  

T h e  Kass for t e s to s t e rone  var ies  f rom 1 to  2.79 • 109M -1 
in va r ious  deve lop ing  stages,  whi le  t h e  n u m b e r  of si tes 
r anges  b e t w e e n  2 . 4 0 - 2 . 9 0 •  -10 in s tages  31-32;  11.7-  
12.1 • 10 -10 in s tage  33. I n  a d u l t  males,  i t  h a s  an  ave rage  
va lue  of 12 • 10 -10, whi le  in  a d u l t  females  i t  is in  t h e  
order  of 5.92 • 10 -10. 

The  resul t s  r epo r t ed  a b o v e  ind ica te  t h a t  t h e  sex h o r m o n e  
recep tors  a p p e a r  in t he  frog skin  in a r a t h e r  a d v a n c e d  
s tage  of me tamorphos i s .  A t e s to s t e rone  recep to r  ha s  been  
found  b o t h  in t h e  male  a n d  female  tadpoles ,  as ear l ier  

Reduction (%) in eytosol binding of H3-testosterone 

Competing hormone Concentration Stage 
(nM) 31-32 33 

Testosterone 1.4 88 88 85 94 
Dehydrotestosterone 1.4 70 70 65 80 
11-Ketotestosterone 1.5 70 70 65 80 
Cyproterone acetate 2.0 10 0 0 20 
Estradiol - 17fl 1.3 24 71 33 65 

r epo r t ed  for a d u l t s  of b o t h  sexes (d'IsTRIA e t  al. 2, a n d  
u n p u b l i s h e d  resul ts) .  As fa r  as t h e  c o m p a r a t i v e  aspec t  of 
t h e  p r o b l e m  is concerned ,  t h e  presence  of sex h o r m o n e  
recep tors  h a s  also been  i nd i ca t ed  in t h e  skin  of ma le  
cres ted  n e w t  (estradiol, d'IsTRIA e t  al. 2) a n d  in sebaceous  
g land  of ma le  h a m s t e r  ( d e h y d r o t e s t o s t e r o n e ;  ADACHI a n d  
KANO5). 

I f  t h e  presence  of a r ecep to r  in  t h e  t h u m b  pads  of frog, 
t h e  skin  of t h e  n e w t  a n d  t h e  sebaceous  g l and  of m a m m a l s ,  
h a s  a phys io logica l  s ignif icance since all  are  well k n o w n  
male  SSC, t h e  same  c a n n o t  be  impl ied  for t h e  skill of frog 
in as m u c h  as t he re  is no  i n f o r m a t i o n  a b o u t  t h e  effects  
of sex h o r m o n e s  on  th i s  organ.  On t h e  o the r  hand ,  for t he  
skin of frog, t h e  t e r m  recep tors  could be  used even  if t h i s  
o rgan  does n o t  t u r n  o u t  to  be  respons ive  to  sex hormones ,  
as t h e  case p r e sen t ed  b y  SHYAMALA 7 for t h e  un respons ive  
G R  mouse  m a m m a r y  t u m o u r .  

T h e  n u m b e r  of b i n d i n g  si tes increases  4-fold f rom s tage  
31 to s tage  33 b o t h  in male  an d  female  tadpoles .  A s imi la r  
o b s e r v a t i o n  h a s  been  m a d e  b y  CLARK an d  GORSKI8; 
these  a u t h o r s  found  t h a t  es t rad io l  r ecep tors  in t h e  u t e rus  
of i m m a t u r e  r a t s  increases  f rom t h e  f i rs t  d a y  pos t  p a r t u m  
to t h e  10 th  d a y  pos t  p a r t u m .  

T h e  a p p e a r a n c e  of sex h o r m o n e  receptors  in frog t ad -  
poles (stage 31-33) seems to  precede  t h e  onse t  of sex 
h o r m o n e  secre t ion  b y  t h e  gonads  a n d  t h e  d i f fe ren t i a t ion  
of s econda ry  sex charac te r s ,  a n d  follows t h e  sex differen-  
t i a t i o n  of t h e  gonads  (s tage 26-27)".  Th i s  fac t  f u r t h e r  
suppor t s  t h e  h y p o t h e s i s  t h a t  e m b r y o n i c  sex induc to r s  
differ  f rom a d u l t  sex h o r m o n e s  (CHIEF~I e t  al. 10,11). 

Summary. I n  t adpo le  skin  of Rana esculenta, a specific 
testosterone r ecep to r  was  de t ec t ed  d u r i n g  t h e  c l imax  in 
b o t h  males  a n d  females.  T h e  Kay, r anged  be tween  1 a n d  
2.79 x 10"M -1 
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L a c k  o f  I n c r e a s e  i n  3 ' , 5 ' - ~ y c l i c  A M P  b y  Estrogens 

E v i d e n c e  r ega rd ing  t he  ro le '~f  cycliC nuc leo t id6s- in  t h e  
m e c h a n i s m  of es t rogenic  ac t ion  u p o n  r e p r o d u c t i v e  t i ssues  
ha s  been  confl ict ing1-5.  PRESLOCK a n d  HAMPTON6 
r ecen t ly  r epo r t ed  t h a t  b o t h  es t rogens  a n d  3 ' ,5 ' -cyc l ic  
A M P  s t i m u l a t e d  o r n i t h i n e  deca rboxy la se  in  ov iduc t s  of 
Coturnix quail .  As t h i s  e n z y m e  has  been  cor re la ted  w i t h  
increased  R N A  a n d  p ro t e in  syn thes i s  ~,s, these  d a t a  
sugges ted  a role for cyclic nuc leo t ides  in  t he  es t rogenic  
i n d u c t i o n  of p ro t e in  syn thes i s  in  r e p r o d u c t i v e  t issues.  
Since t he  d e m o n s t r a t i o n  of an increase  in t i ssue  levels of 
3', 5 '-cyclic A M P  is necessa ry  to  e s t ab l i sh  a f u n c t i o n  for 
t h i s  s u b s t a n c e  as a second messenger  in  t he  i n d u c t i o n  of 
o r n i t h i n e  deca rboxy la se  b y  es t rogens  in t h e  quai l  ov iduc t ,  

in Oviducts of  Coturnix  Quail 

t h e  purpose  of t h e  fQllowing e x p e r i m e n t s  was  to d e t e r m i n e  
w h e t h e r  es t rogens  can  e l eva te  3', 5 '-cyclic A M P  levels  in  
ov iduc t s  of Coturnix quail .  

Coturnix qua i l  (Coturnix coturnix japonica) were 
o b t a i n e d  a t  1 d a y  of age f rom a local  supp l ie r  an d  m a i n -  
t a i n e d  in a g o n a d - s t i m u l a t i n g  p h o t o p e r i o d i c i t y  (16L: 8D). 
W a y n e  G a m e  B i r d  S t a r t e r  (30% t o t a l  pro te in)  an d  w a t e r  
were p r o v i d e d  ad  l ib i tum.  I m m a t u r e  females  were ut i l ized 
a t  28-30 days  of age, as sexua l  m a t u r i t y  occur red  nea r  
d a y  40 u n d e r  our  l a b o r a t o r y  condi t ions .  

Coturnix ov iduc t s  (5-10 rag) were homogen ized  (10 
strokes)  in  1.0 m l  ice colde 6 %  TCA, t h e  h o m o g e n a t e  
cen t r i fuged  a t  10,000 g for  15 min ,  an d  t h e  s u p e r n a t a n t  
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ex t r ac t ed  wi th  pe t ro l eum e the r  (3 • 5 ml). The  ex t rac t s  
were pooled and  dr ied under  an a tmosphe re  of n i t rogen,  
the  residue dissolved in 0.05 M sodium ace ta te  buffer,  
p H  6.2, and  immed ia t e ly  assayed for 3 ' ,5 ' -cycl ic  AMP. 

The assay for 3', Y-cyclic AMP was carr ied out  according 
to t he  double  a n t i b o d y  r ad io immunoassay  me t h o d  
descr ibed by  STEINER et  al.L This me thod ,  in brief, 
involves incubat ion  of t issue ex t rac t s  of cyclic nucleot ide  
s t anda rd  wi th  ant i-cycl ic  AMP an t i se rum (1 : 600 dilution) 
and I125-cyclic AMP t r ime thy l e s t e r  (I125-cAMP-TME) in 
0.05 M sodium ace ta te  buffer,  p H  6.2. I ncuba t i ons  were 
carr ied out  for 4 h a t  4~ excess goat  an t i - r abb i t  IgG 
added  to each tube ,  and  prec ip i ta t ion  of the  a n t i b o d y  
complex  al lowed to  proceed overnight .  Sodium ace ta te  
(2.0 ml) was added  to  each tube,  the  tubes  cent r i fuged 
(4000 rpm) for 30 min a t  4~ the  buffer  decan ted  and  the  
prec ip i ta te  counted  in a g a m m a  spec t rometer .  Counts  per  
minu te  (cpm) were conver t ed  into picomoles  (pM) and  
p M  analyzed for s ignif icant  differences be tween  t rea t -  
m e n t  group means  by  analysis  of Covariance and  Dun-  
can ' s  new mul t ip le  range tes t .  

The s t a n d a r d  curve for the  r a d i o i m m u n o a s s a y  of 
3', 5'-cyclic AMP ob ta ined  by  incuba t ing  va ry ing  quan-  
t i t ies  of unlabel led 3 ' ,5 ' -cycl ic  AMP wi th  ant i -cycl ic  
AMP and  I125-cAMP-TME is d e m o n s t r a t e d  in the  Figure.  
The usable l inear por t ion  of the  curve was be tween  0.50 

Levels of 3', 5'-cyclic AMP ~, b in oviducts of Coturnix quail following 
adnfinistration of selected estrogens 

3', 5'-Cyclic AMP 

Vehicle Estrogens 

Time (nfin) Controls Dose (~xg) Diethylstilbestrol 17-fl-estradiol 

20 4.56 4.49 
0.5 4.38 50 4.64 4.37 

100 4.71 4.55 

20 4.20 4.76 
2.0 4.56 50 4.40 4.98 

100 4.16 4.01 

20 4.44 5.07 
5.0 4.46 50 3.99 4.31 

100 4.30 4.54 

Data are expressed as pM 3', 5'-cyclic AMP/rag oviduct, wet weight. 
bEach value represents the mean of 8-10 separate determinations. 

and  10.0 pM,  where  the  pe rcen t  bound  decreased f rom 
91.1% bound  to  20.1% bound.  The coefficient  of var ia-  
t ion  was f rom 3.43% to 10.5% wi th in  th is  range.  

The expe r imen ta l  design uti l ized in these  s tudies  was  a 
3 • 3 • 2 factorial  e x p e r i m e n t  repl ica ted  3 t imes.  There  
were 3 doses of es t rogens  (20, 50 and  100 txg), 3 t ime  
in tervals  (0.5, 2.0 and 5.0 rain), and  2 es t rogens  adminis -  
t e red  (diethylst i lbestrol ,  17-fl-estradiol) per  replicate.  
Es t rogens  were dissolved in 0.2 ml  sa l ine :e thano l  (3:2), 
and  admin i s t e red  i.v. into the  wing vein. Appropr i a t e  
vehic le- in jected and  un in jec ted  controls  were uti l ized for 
each t r e a t m e n t .  A t  appropr i a t e  t ime  in tervals  t he  quai ls  
were sacrificed by  decapi ta t ion ,  and  the i r  oviducts  im- 
media te ly  r emoved  and  rap id ly  frozen in liquid n i t rogen.  
Oviducts  were ma in t a ined  a t  60~ unt i l  t hawing  for 
weighing, ex t r ac t ion  and  assay. 

The Table d e m o n s t r a t e s  t h a t  no de tec tab le  e levat ion of 
oviducta l  levels of 3', 5'-cyclic A M P  resul ted  f rom estro-  
gen admin i s t ra t ion .  Ne i the r  d ie thyls t i lbes t ro l  nor  17-/% 
estradiol  increased levels above t h a t  of vehic le- in jec ted  
controls  wi th in  the  t ime  in tervals  uti l ized in th is  s tudy .  

These resul ts  suggest  t h a t  the  response  of avian  repro-  
duc t ive  t issues to  es t rogens  a p p a r e n t l y  does no t  involve 
an increase in t issue levels of 3', 5'-cyclic AMP. KISSELL 
et  al. a and ROSENFELD and  O'MALLEY 4 repor ted  no 
increased 3', 5 '-cyclic A M P  in the  chick oviduct  f rom i.v. 
admin i s t r a t ion  of d ie thyls t i lbes t ro l .  Therefore,  the  
scheme proposed  earl ier  6 w h e r e b y  circulat ing es t rogens  
increase ov iduc ta l  3', 5'-cyclic A M P  dur ing rap id  sexual  
ma tu ra t ion ,  resul t ing  in a s t imula t ion  of ov iduc ta l  
o rmi th ine  decarboxylase ,  is no t  suppor t ed  by  the  p resen t  
evidence.  I t  is possible,  however ,  t h a t  the  sens i t iv i ty  of 
t he  assay was no t  ad eq u a t e  to  de t ec t  subt le  changes  in 
3 ' ,5 ' -cycl ic  AMP,  or t h a t  the  increase in o rn i th ine  
decarboxylase  by  3 ' ,5 ' -cyc!ic  A M P  m a y  rep resen t  a 
nonspecif ic  react ion of t he  avian  ov iduc t  to th is  subs tance .  

Summary. Different  es t rogen concen t ra t ions  do no t  
induce a change  in oviducta l  3', 5 '-cyclic AMP of Coturnix 
coturnix japonica. 
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Standard curve (inean i SE) for the determination of 3',5'-cyclic 
AMP by radioimnmnoassay. The linear portion of the curve was 
from 0.50 to 10.0 pM where the percent bound decreased from 91.1% 
to 20.1% bound. 
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