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the  q u a n t i t y  of secret ion accumula ted .  The effect  of t he  
secret ion on the  corona cells migh t  depend  on the  con- 
cen t ra t ion  of the  dispersion factor.  

The secret ion ob ta ined  f rom ra ts  in the  me toes t rus  and  
di-oest rus  phases  did no t  dissolve the  gel cemen t ing  the  
follicular cells; the  surface areas found in these  cases 
were smaller.  The secre t ion f rom ra ts  in pro-oes t rus  
increased the  surface area of t he  ovum to near ly  twice the  
init ial  area, b u t  the  corona cells r emained  a t t a ched  to the  
ovum. The pa t t e rn s  of corona-cel l -dispersing ac t iv i ty  
p roduced  by  the  uter ine  secret ion f rom ra ts  in each of the  
various phases  of the  sexual  cycle were similar, regardless 
of the  lenght  of t ime for which  i t  has  been accumula ted .  

Discussion. F r o m  the  vaginal  smears  it m a y  be con- 
c luded t h a t  surgical closure of b o t h  ex t remi t ies  of the  
u te rus  caused a d i s tu rbance  of t he  sexual  cycle of t he  rat ,  
such as migh t  be p roduced  b y  any  surgical  s t ress;  later,  
however ,  regular  cycles recommenced ,  indicat ing t h a t  the  
ovaries con t inued  to funct ion  normally.  

In  the  second p a r t  of th is  exper iment ,  it  was demon-  
s t r a t ed  t h a t  the  ovar ian  funct ion  involves modif icat ions,  
no t  only in the  vaginal  ep i the l ium and in the  weight  of 
the  uterus  (AsTwooDV; HEAD et  al. s) bu t  also in the  
uter ine  fluid. These var ia t ions  were par t icu lar ly  clear-cut  
af ter  21 days,  when  the  regular i ty  of the  sexual  cycle was 
a l ready  fully reestabl ished.  

I t  has  been  suggested (BLANDAU 9) t h a t  t he  fluid 
observed in the  u terus  of the  normal  ra t  a t  pro-oes t rus  - 
oes t rus  escapes af ter  oes t rus  because the  effects of pro-  
ges terone p roduced  by  the  ovaries a t  th is  t ime relax the  
neck of the  uterus.  Our resul ts  showed t h a t  the  accumula-  
t ion of fluid dur ing th is  per iod is s ignif icant ly  d iminished  
since the  cervix is closed by  e lec t rocauter iza t ion  and the  
fluid canno t  escape, it  appears  likely t h a t  in me toes t rus  
resorp t ion  of the  aqueous con t en t  of the  fluid also takes  
place, which  m a y  explain  the  increase in its viscosi ty  a t  
th is  t ime. 

Finally,  t he  last  e x p e r i m e n t  demons t r a t e s  t h a t  no t  
only the  physical  proper t ies  bu t  also the  chemical  
composi t ion  of the  uter ine  secret ion of the  ra t  undergoes  
some modif icat ion f rom one s tage of the  sexual cycle to 
the  next .  Complete  dispersion of the  corona cells in vi t ro  

was only  observed  af ter  i ncuba t ion  in accumula t ed  
secret ion ex t r ac t ed  on the  day  of oestrus,  suggest ing t h a t  
th is  p h e n o m e n o n  migh t  be  oes t rogen-dependen t .  

All these  observa t ions  seem to correlate  wi th  t he  
modif ica t ions  induced  a t  the  d i f ferent  s tages  of the  sexual  
cycle by  endogenous  s teroid sex h o rmo n es  (BROWN- 
GaANT et al.10; BARRACLOUGHll). The fact  t h a t  a similar 
p a t t e r n  was observed  in each phase  of t he  sexual  cycle 
when  the  u ter ine  fluid was allowed to  accumula te  for 
d i f ferent  per iods  (7, 14 and 21 days) shows t h a t  these  
modif ica t ions  in u ter ine  fluid are regular,  co n s t an t  and  
cyclic, ill con fo rmi ty  wi th  a h y p o t h a l a m i c - h y p o p h y s e a l -  
gonadal  r h y t h m .  The fluid accumula t ing  in t he  closed 
u te rus  is no t  real ly a physiological  u ter ine  secret ion,  b u t  i t  
seems to  re ta in  in solut ion the  secret ion of t he  endomet r i a l  
glands.  

Summary. I t  was found t h a t  closure of the  u terus  
d i s tu rbed  the  first  2 cycles af ter  the  opera t ion ;  there-  
af ter  t he  normal  cycle was resumed.  The q u a n t i t y  of 
u te r ine  fluid was increased a t  pro-oes t rus  and  oes t rus  and  
reduced  a t  me t -oes t rus  and di-oestrus.  Sl ight  inverse 
changes  in viscosi ty  were observed.  There  was no signif- 
i can t  difference in the  pH. The corona-cel l  d ispers ing 
fac tor  seems to be an oes t rogen -dependen t  cons t i t uen t  of 
u ter ine  secretion.  
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Appearance of Sex Hormone Receptors in Frog (Rana esculenta) Tadpole Skin During 
Metamorphosis  

The p rob lem of mechan i sm of act ion of sex hormones  
has  been receiving ever increasing a t t e n t i o n  in r ecen t  
years.  A good deal of reserach has a l ready demonSt ra ted  
the  impor tance  of nuclear  and  cy toplasmic  ' receptors '  
in numerous  t a rge t  organs. 

The gonadal  sex ho rmone  secret ion begins a t  d i f ferent  
s tages of ve r t eb ra t e  d e v e l o p m e n t  and varies according to 
the  species. General ly  the i r  appearance  coincides or 
precedes  the  d i f ferent ia t ion  of secondary  sex charac te rs  
(SSC). Few studies  were carr ied out  on the  appearance  
of the  sex ho rmone  receptors  in these  organs. 

DELRIO and  d'IsTRIA 1 have  recent ly  d e m o n s t r a t e d  the  
presence of an androgen  receptor  in the  105,000 • g super-  
n a t a n t  no t  only  in t he  t h u m b  pad  (a male SCC) of Rana 
esculenta, b u t  also in t he  skin t a k e n  f rom o ther  pa r t s  of 
the  b o d y  (legs, dorsal,  ven t ra l  and lower jaw;  d'IsTRIA 
et  al. 2). 

This work  on the  appearance  of receptors  has been  
done on the  skin of the  ent i re  body  of tadpoles  and no t  
on the  t h u m b  pads,  since the  anter ior  legs grow la ter  
in the  course of me tamorphos i s  of frog. 

Rana t adpoles  in the  stages 24, 27, 28, 29, 31, 32 and  33 
(according to  t he  tab le  of WrrscHI  a) were  p rocured  f rom 
the  sur roundings  of Naples.  Tadpoles  of s tages 31-33 could 
easily be sepa ra ted  according to sex by  observ ing  the i r  
gonads  under  a binocular .  Skin t aken  f rom these  was 
homogen ized  in Tris-HC1 buffer  p H  7.4 and  cen t r i fuged  
a t  600 •  for 10 rain; the  s u p e r n a t a n t  was recen t r i fuged  
a t  105,000•  for 1 h in a I .E.C. B-60  centr i fuge.  
H3-tes tos terone (S.A. 84 Ci/mM) and  Ha-estradiol-17/5 
(S.A. 85 Ci/mM) f rom Radiochemica l  Center ,  Amersham,  
E n g l a n d  were used. Fo r  fu r the r  detai ls  of t he  m e t h o d  used 
we refer  to the  works  by  FANG and  LIAO 4, ADACHI and  
KANO 5 and  DELRIO and d'ISTRIA 1. 
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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  


