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of receptors ,  w i t h o u t  t h e i r  be ing  s a t u r a t e d  w i t h  exoge- 
nous  gonado t ropJn ,  as shown  b y  Sha rpe  ~ in t he  i m m a t u r e  
rat tes t is .  
I t  i s  genera l ly  accep ted  t h a t  t he  a c t i o n  of g o n a d o t r o p i n  
on  s tero idogenes is  is m e d i a t e d  v ia  f o r m a t i o n  of cAMP.  
Tes t i cu la r  g o n a d o t r o p i n - b i n d i n g  in r a t s  n e o n a t a l i y  
t r e a t e d  w i t h  sex h o r m o n e s  u n d e r w e n t  v a r i a t i o n  w h i c h  
d e p e n d e d  on  t he  f u n c t i o n a l  s t a t e  of t h e  t es t i s  ~, a n d  re- 
presents a su i t ab le  mode l  for s t u d y i n g  i ts  r e l a t ionsh ip  
to  changes  in syn thes i s  of c A M P  a n d  tes tos te rone .  The  
resu l t s  of t he  p r e s e n t  s t u d y  show t h a t  n e i t h e r  p l a s m a  
a n d  t e s t i s  levels of cAMP,  no r  respons iveness  of tes t i s  
to  L H  in c A M P  synthes i s ,  cor re Ia te  w i t h  t e s t i cu l a r  
g o n a d o t r o p i n  recep tors  a n d  s teroidogenesis .  I t  is poss ible  
t h a t  f o r m a t i o n  of c A M P  occur red  in cells n o t  i nvo lved  
in t e s t o s t e rone  p roduc t ion ,  or t h a t  n e o n a t a l  es t rogeniza-  
t ion  m a y  h a v e  uncoup led  c A M P  syn thes i s  f rom f o r m a t i o n  
of t e s tos t e rone .  Moyle  e t  al. ~4 obse rved  t h a t  L H  b i n d i n g  
to recep tors  i nvo lved  in c A M P  syn thes i s  m a y  be  d i f fe ren t  
t h a n  those  necessa ry  for t e s t o s t e r o n e  p r o d u c t i o n  in r a t  
Leydig  ceils. Moreover ,  C a t t  and  Dufau  1~ showed t h a t ,  
w i t h  inc reas ing  g o n a d o t r o p i n - b i n d i n g  in r a t  test is ,  t h e r e  
is a progress ive  rise in  c A M P  synthes is ,  desp i te  t he  fac t  
t h a t  a b o v e  1% o c c u p a n c y  t h e r e  is no  f u r t h e r  increase  
in t e s t o s t e rone  p roduc t ion .  In  our  e x p e r i m e n t s  on ly  
m a x i m a l  s t i m u l a t o r y  dose of L H  was usedla ,  a n d  so i t  

is d i f f icul t  to  exp la in  di f ference b e t w e e n  respons iveness  
in c A M P  a n d  g o n a d o t r o p i n  b ind ig  sites. However ,  t h e  
p a t t e r n  of changes  of t e s t i cu la r  r ecep to r s  in  es t rogen ized  
a n d  P M S G - t r e a t e d  r a t s  is r e l a t e d  to  p l a s m a  levels  of 
t e s tos t e rone ,  w h i c h  po in t s  to  a close r e l a t i onsh ip  b e t w e e n  
g o n a d o t r o p i n - b i n d i n g  c a p a c i t y  a n d  s te ro idogenes is  in t h e  
modi f ied  g o n a d a l  func t ion .  
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Summary. Male frogs a t  28 ~ show an  increase  in t he  tes t i s  we igh t  a n d  a decrease  in i ts  p r o t e i n  con t en t .  A t  15 ~ and  
4 ~ t he  tes t i s  l ipids increase.  Tes tos t e rone  a d m i n i s t r a t i o n  null if ies t he  low t e m p e r a t u r e - i n d u c e d  changes  in t h e  test is .  

Severa l  encyc lopedic  accoun t s  h a v e  been  pub l i shed  on  
t he  inf luence  of t e m p e r a t u r e  a n d  h o r m o n a l  c o m p o u n d s  
upon  t h e  a n u r a n  tes t i s  2-~. The  ava i l ab le  l i t e r a tu re  in- 
d ica tes  t h a t  adver se  e n v i r o n m e n t a l ,  h o r m o n a l  a n d  
n u t r i t i o n a l  fac tors  n o t a b l y  af fec t  t he  a n u r a n  tes t i s  a n d  
t he  s eve r i t y  a n d  t i m e  r e l a t i ons h i p  of t h e  response  of 
t h e  t es t i s  differs f rom species to  species. I t  is also well  
u n d e r s t o o d  t h a t  t he  spe rma togen i c  t i ssue  r e sponds  more  
read i ly  to  such  fac to rs  t h a n  t he  i n t e r s t i t i a l  t issue.  Ve ry  
l i t t l e  i n f o r m a t i o n  is, however ,  ava i l ab le  r ega rd ing  t he  
r e l a t i onsh ip  b e t w e e n  t h e  c h a n g i n g  tes t i s  compos i t i on  
and  tes t i s  func t ion .  
A d u l t  ma le  frogs were p rocu red  f rom t he  s u r r o u n d i n g s  
of Naples  and  d iv ided  in to  5 b a t c h e s  of 10 frogs each.  
3 b a t c h e s  were k e p t  a t  28~ 15~ and  4~ on  a 12 h 
l igh t :  12 h d a r k  schedule ,  for 7 days.  T he  r e m a i n i n g  2 
b a t c h e s  of frogs, k e p t  a t  15~ (12 h d a r k :  12 h l ight) ,  
were t r e a t e d  r e spec t ive ly  w i t h  50 txg t e s t o s t e r one  a n d  
50 tzg estradiol-17/L 3 equa l  f r ac t ions  of t he  t o t a l  dose 
of hormones ,  d i sso lved  in t he  phys io logica l  solut ion,  were  
i n j ec t ed  in to  dorsa l  sac on  a l t e r n a t e  days .  A t  t he  t i m e  
of sacrifice, frogs were ki l led w i t h  ch lo ro fo rm a n d  t he  
b . w t  a n d  fresh t es tes  we igh t  were de t e r m i ned .  1 tes t i s  
f rom each  an ima l s  was  used for t he  d e t e r m i n a t i o n  of 
t o t a l  l ip ids  (according to  de L a  H u e r g a  5) a n d  p r o t e i n s  
(according to L o w r y  e t  al."), whereas  t h e  c o n t r a l a t e r a l  
tes t i s  was  used for o b t a i n i n g  d r y  weight .  
H i g h  t e m p e r a t u r e  (28~ s t i m u l a t e s  tes t i s  we igh t  
(p < 0.05) b u t  decreases  t he  w a t e r  a n d  p r o t e i n  c o n t e n t s  
(p < 0.001 a n d  p < 0.001; table) .  T he  tes t i s  l ip ids  

show no s ign i f i can t  a l t e r a t i o n  a t  28 ~ as c o m p a r e d  w i t h  
t he  in i t i a l  va lue  (p = 0.2). H i g h  t e m p e r a t u r e  inf luence  
is a lways  a c c o m p a n i e d  b y  the  s t i m u l a t i o n  of s p e r m a t o -  
genesis a n d  regress ion  of t h e  i n t e r s t i t i a l  t i s sue  a. F rogs  
k e p t  a t  lower t e m p e r a t u r e s  (i.e. 15~ a n d  4~ do n o t  
show a n y  c h a n g e  in  the i r  t e s t i s  w e i g h t  b u t  the  t e s t i cu la r  
l ipid c o n c e n t r a t i o n  rises s ign i f i can t ly  (p < 0.02 a n d  
p < 0.01 respect ively) .  A t  15~ no  a l t e r a t i o n  is f ound  
in t he  t e s t i cu la r  p ro t e in  c o n c e n t r a t i o n ,  whereas  a t  4~ 
a s ign i f ican t  decrease  is obse rved  (p < 0.001). As far  
as t h e  tes t i s  f u n c t i o n  is concerned ,  low t e m p e r a t u r e s  
usua l ly  i m p a i r  spe rma togenes i s  a n d  s t i m u l a t e  t he  in te r -  
s t i t i a l  t i ssue  a. A d m i n i s t r a t i o n  of t e s t o s t e rone  to frogs 
a t  15~ g r ea t l y  s t i m u l a t e s  t h e  t es t i s  d r y  we igh t  (i.e. a 
decrease  in w a t e r  con ten t )  as c o m p a r e d  w i t h  frogs a t  
15~ (p < 0.001). On t he  o t h e r  h a n d ,  t he  p r o t e i n  c o n t e n t  
of t he  t es t i s  in t e s t o s t e r o n e - t r e a t e d  frogs g r ea t l y  de-  
creases,  a n d  b o t h  t he  d r y  we igh t  a n d  p r o t e i n  c o n c e n t r a -  
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Effects of temperature, testosterone and estradiol-17fl on ghe testis composition in frog 

EXPERIENTIA 34/2 

Treatment Gonosomatic index Dry weight (%) (% water) mg protein/g dry tissue mg lipids/g dry tissue 

Initial value 0.26 i 0.02 7.5 -4- 2.5 (92.5) 1485 -r 237 12.7 i 3.1 
28~ 0.32=[= 0.02* 20.7 :J: 2.6 (79.3)* 541 • 46* 18.1 :t: 4.9 
15~ 0.20 • 0.06 12.4 -4- 1.5 (87.6)* 1108 -4- 154 23.7 • 5.8* 
4~ 0.23 ~2 0.02 10.9 i 4.3 (89.1) 1089 4- 91" 27.3 :j= 7.2* 

15~ + testosterone 0.21 -4- 0.04 22.5 + 1.9 (77.5)*. ** 544 i 69*, ** 10.3 -4- 2,6** 
15~ + estradiol-17/5 0.22 • 0.04 14.5 4- 0.4 (85.5)* 818 -4- 67* 12.8 :k 3.3** 

* Significantly different (student's t-test) from the initial value; 
**significantly different from values obtained in 15 ~ frogs. 

t i on  of t he  tes t i s  of these  frogs are s imi la r  to  t he  va lues  
o b t a i n e d  in frogs a t  28~ (table).  S imi lar  changes  are  
obse rved  for  t he  tes t i s  l ipids also. T h u s  t e s t o s t e rone  
i nh ib i t s  t he  low t e m p e r a t u r e - i n d u c e d  increase  in t he  
tes t i s  l ipids a n d  prote ins .  A d m i n i s t r a t i o n  of estradiol-17/5, 
on  t he  o t h e r  h a n d ,  does n o t  a l t e r  t he  tes t i s  we igh t  (wet 
or  dry) b u t  impedes  t he  rise in  t e s t i cu la r  l ipid concen t r a -  

t ion.  I t  m a y  n o t  be o u t  of l ine to  m e n t i o n  t h a t  h igh  
t e m p e r a t u r e  p rovokes  d e g r a n u l a t i o n  of t h e  p i t u i t a r y  
g o n a d o t r o p s  whereas  low t e m p e r a t u r e  induces  h y p e r -  
t r o p h y  3,4. T h u s  in fu ture ,  cons ide ra t ion  m u s t  be  g iven  
to  t he  tes t i s  compos i t i on  which,  a t  leas t  in  pa r t ,  ref lects  
t h e  inf luence  of e n v i r o n m e n t a l  a n d  h o r m o n a l  fac to rs  
u p o n  t h e  test is .  

Purification of the Icytosol/oestradiol-recepto~tr from foetal/guinea=pig/uterus 
~ectrofocusing on ~olyacr~amide~late  s f~_ t~5 ~ using 

J .  R. P a s q u a l i n i  a n d  C. Cosquer -Clavreul  
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Summary. The  8H-oestradi01 recep to r  complex  o b t a i n e d  f rom the  cytosol  f r ac t ion  of foeta l  gu inea-p ig  u t e rus  was 
pur i f ied  b y  t he  fol lowing s teps :  co lumn  c h r o m a t o g r a p h y  in S e p h a d e x  G-15 and  Ultrogel ,  a n d  b y  e lect rofocusing on  
p o l y a c r y l a m i d e  pla tes .  In  t he  f ina l  s tep  a c o n c e n t r a t i o n  of 15-17 % of t he  foeta l  u t e r ine  oes t rad io l  r ecep to r  p ro t e in  was 
ob ta ined .  The  isoelectr ic  p o i n t  (pl) of th i s  r ecep to r  was  d e t e r m i n e d  to  be  6.1-6.2.  

R e c e n t l y  i t  h a s  been  found  t h a t  t h e  foeta l  u t e rus  of 
gu inea-p ig  c o n t a i n s  specific cytosol  a n d  nuc lea r  r ecep tors  
for oestradiol*.  These  specific oes t rad io l  b i n d i n g  si tes 
increase  s ign i f i can t ly  d u r i n g  foe ta l  deve lopemen t ,  par -  
t i cu l a r ly  a t  t he  end  of ge s t a t i on  w h e n  va lues  r each  
500-800 fmoles /mg  cytosol  prote in3.  Pu r i f i ca t ion  of t he  
oes t rad io l  r ecep to r s  f rom the  u te r i  of i m m a t u r e  ca lves  
or r a t s  was  o b t a i n e d  b y  a m m o n i u m  sul fa te  p rec ip i t a t ion ,  
gel f i l t r a t i on  a n d  ion exchange  c h r o m a t o g r a p h y *  or  b y  
a f f in i ty  c h r o m a t o g r a p h y  ~. I n  th i s  p a p e r  t he  pur i f i ca t ion  
of SH-oest radiol  r ecep to r  complex  f rom t he  foe ta l  u t e rus  
of gu inea-p ig  b y  e lec t rofocus ing on  p la t e s  is descr ibed.  
Materials and methods. The  u te r i  of H a r t l e y  Alb ino  guinea-  
pig  foetuses  (55-62 days  of ges ta t ion)  were used. 500-600 
m g  (10-14 fe ta l  uter i)  were homogen ized  in 4 ml  of 
0.01 M Tris,  HCI -0 .001  M CaC!~ (pH 7.4), cen t r i fuged  
a t  900 •  a n d  t h e  cytosol  f rac t ion  was o b t a i n e d  a f t e r  
u l t r a cen t r i f uga t i on  of t he  s u p e r n a n t a n t  a t  200,000 x g. 
The  SH-oest radiol  r ecep to r  complexes  were p r e p a r e d  b y  
i n c u b a t i o n  of th i s  cytosol  f rac t ion  ( con ta in ing  4 m g  
p ro te in /ml )  w i t h  9 • 10 -8 M, 6,7-3H-oestradiol  (s.a. 
60 Ci /mmole) .  Para l l e l  i n c u b a t i o n s  were ca r r ied  ou t  
us ing  t he  s a m e  c o n c e n t r a t i o n  of aH-oes t radio l  p lus  a 
100fold excess of non - r ad ioac t ive  oest radiol .  T he  in- 
c u b a t i o n s  were  car r ied  o u t  a t  25 ~ for  20 min.  
The  3H-oest radiol  macromolecu le  complexes  were f i rs t  
o b t a i n e d  a f t e r  c o l u m n  c h r o m a t o g r a p h y  on  S e p h a d e x  
G-15 (Pharmac ia ,  Uppsa la ,  Sweden) (30 cm high,  0.9 cm 
d iamete r ) .  These  3H-oes t radiol  p r o t e i n  complexes  were 

r e - c h r o m a t o g r a p h e d  in a co lumn  of Ul t rogel  AcA-34 
(L. K. B., B roma ,  Sweden,  0.30 cm high ,  0.9 cm d iamete r ) .  
B o t h  c h r o m a t o g r a p h i e s  were car r ied  ou t  a t  2~ The  
p e a k  c o n t a i n i n g  t he  oes t rad io l  r ecep to r  was s u b m i t t e d  
to  t h i n  l ayer  gel e lec t rofocus ing  in a po lyac ry l amide  gel 
p l a t e  (L. K. B. 2117 Mul t iphor ,  Broma ,  Sweden) con-  
t a i n i n g  a m p h o l y t e s  w i t h  a p H  range  of 3.5-9.5 for 90 rain  
a t  2~ The  isoelectr ic p o i n t  (pl) was  ca lcu la ted  b y  
m e a s u r i n g  t he  p H  in d i f fe ren t  gel sect ions,  us ing  a p H  
m e t e r  ( R a d i o m e t e r  P H M  62). F u r t h e r m o r e ,  in  o rder  to  
e s t i m a t e  t he  s e d i m e n t a t i o n  coeff ic ient  of t he  3H-oestradiol  
r ecep to r  complex,  a l iquo t s  (0.2 ml) of t h e  cytosol  f r ac t ion  
f rom the  S e p h a d e x  a n d  Ul t roge l  co lumns  were layered  
on  a sucrose dens i t y  g r a d i e n t  (5 -20% w/v) in a 0.01 M Tris, 
HC1 (pH 7.4) solut ion,  c o n t a i n i n g  0.0005 M d i t h i o t h r e i t o l  
a n d  0.01 M E D T A  a n d  cen t r i fuged  a t  2 0 0 , 0 0 0 •  for 
18 h a t  2~ 
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