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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 
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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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Pro te ins  were eva lua ted  b y  the  me thod  of Lowry  et  al." 
and  the  d i f fe rent  b a n d s  of p ro te in  on the  p la te  a f te r  
e lectrofocusing were de t ec t ed  using Coomassie Bri l l iant  
R (No. B 0630) (St Louis, Mo. USA) as follows: the  pro-  
te ins  were  f ixed w i t h  a solut ion of 0.35% (w/v) sulfo- 
salicylic acid and  1.15% (w/v) t r ichloroacet ic  acid in 70% 
me thano l  for 30 min  a t  room tempera tu re .  They  were 
then  s ta ined wi th  a solut ion of 0.115% (w/v) Coomassie 
Bri l l iant  1R dissolved in a mix tu re  of wa te r :  acet ic  acid:  
me thano l  (13.4:1.5:5 per  vol.) for 10 min  at  60~ The 
gels were des ta ined  using the  same mix tu re  ove rn igh t  
a t  room t empera tu r e .  The s ta ined  p ro te in  b a n d s  in t he  
gel p la te  were eva lua ted  using an abso rp t iome te r  (ISCO, 
Nebraska ,  USA,  model  U-A-5) wi th  a 660 nm filter.  The 
a m o u n t  of pro te in  in the  bands  in the  gel p la tes  was 

Specific activity (dpm/mg protein) in the successive steps of purifi- 
cation of the 3H-oestradiol receptor complexes from the cytosol 
fraction of the foetal uterus of guinea-pig 

Percentage of purity 
of the 3H-oestradiol 

dpm/mg protein receptor complex* 

I) Chromatography on 
Sephadex G-15 403, 000 0.07 
II / Chromatography on 
Ultrogel AcA-34 2, 321, 000 0.41 
III) Electrofocusing 
(pH range: 3.5-9.5) 
Band pl: 6.1 6.2 92, 840, 000 16.37 

* Assuming a mol. wt of 240,000 daltons for the receptor protein 
molecule: and 1 specific binding site. The dissociation of the 3H- 
oestradiol-reeeptor complex was corrected for in each step. 
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a 20 [zl of the 3H-oestradiol receptor complex obtained after chroma- 
tography in Sephadex G-15 and Ultrogel AcA-34 were electrofoeused 
in pH range of 3.5-9.5, and b the zone with a pl of 6.1-6.2 which 
contained the 8H-oestradiol receptor was electrofocused a 2nd time. 
Part c indicates the radioactivity in the different gel sections and 
represents the data obtained after incubation of the eytosol of 
fetal guinea-pig uterus 9• 10 -s M 3H-oestradiol in the absence 
(CI: -0 -0 - )  or in the presence of a 100 fold excess of non-labelled 
oestradiol (Ca: -A-A-). The proteins in the gel were stained and 
the radioactivity was measured as indicated in the text. 

ca lcula ted using a s t a n d a r d  prote in ,  bovine  f ibr inogen 
(pl: 5.8). The area under  the  recorded peak  of absorp t ion  
a t  660 n m  which  represen ted  the  b a n d  conta in ing  the  
cytosol  3H-oestradiol  r ecep tor  was compared  wi th  the  
area  f rom a q u a n t i t y  of s t an d a rd  p ro te in  which  h a d  been  
electrofocused in parallel .  A n o t h e r  paral lel  s t r ip  con- 
ta in ing  the  cytosol  3H-oestradiol  receptor  complexes  was 
cut  in to  2-ram sect ions  which  were dissolved in Ins tage l  
(Packard,  SA) and  the  r ad ioac t iv i ty  counted  in Packa rd  
Scint i l la t ion Spec t rome te r  Model 3330. Correct ion for 
the  dissociat ion of the  3H-oestradiol  receptor  complex  
was carried ou t  as follows: The  aH-oestradiol  r ecep tor  
f rac t ion  was isolated by  Sephadex  G-15 co lumn chro- 
ma tog raphy .  Subsequent ly ,  a t  d i f fe rent  per iods  of t ime,  
b inding  was again de t e rmined  and  the  init ial  b inding  was  
calcula ted by  ex t rapo la t ion  to t ime  zero. 
Results  and discussion. The sed imen ta t i on  profile af ter  
u l t racen t r i fuga t ion  in sucrose dens i ty  g rad ien t  shows the  
presence  of a 3H-oestradiol  r ecep tor  complex  c o m p o n e n t  
wi th  a s ed imen ta t ion  coeff icient  of 8.5 S, conf i rming  
previous  s tudies  in the  same foetal  t issue 2. The radio- 
ac t iv i ty  of th is  peak  is abol ished in the  presence  of a 
100fold excess of unlabel led oestradiol .  
2 a l iquots  (20[zl, 20-30[zg protein)  of the  cytosol  f rac t ion 
f rom the  Ultrogel  co lumn which con ta ined  the  3H-oestra- 
diol receptor  complex  were e lect rofocussed in parallel .  
1 s t r ip  was s ta ined  wi th  Coomassie Bri l l iant  R (figure, a) 
and the  area of the  o the r  s tr ip,  which  con ta ined  the  
3H-oestradiol  receptor ,  was e lectrofocussed again and  
s ta ined  (figure, b). In a paral lel  series of exper iments ,  
u ter ine  cytosol  f ract ion was incuba ted  wi th  3H-oestradiol  
in the  presence and  absence  of a 100fold excess of non-  
rad ioac t ive  oestradiol .  Af ter  incubat ion ,  the  cytosols  
were c h r o m a t o g r a p h e d  on Sephadex  G-15 and Ul t rogel  
co lumns  and s u b m i t t e d  to  electrofocusing.  The d is t r ibu-  
t ion of r ad ioac t iv i ty  in the  e lectrofocussed s t r ips  is 
shown in the  figure, c. CI (wi thout  the  addi t ion  of non-  
radioact ive  oestradiol)  and CII (with the  addi t ion) .  The 
area conta in ing  the  3H-oestradiol  receptor  cor responds  
to a pl of 6.1-6.2. 
The specific act ivi t ies  (dpm/mg  protein)  in the  successive 
pur i f icat ion s teps  of the  3H-oestradiol- receptor  complexes  
are indica ted  in the  table.  In  the  Sephadex  G-15 column 
80-85% of the  pro te ins  were e lu ted  in the  exc luded  
volume.  In  the  ul trogel  column,  the  3H-oestradiol  receptor  
complex  was e lu ted  in the  8-10.4-ml fract ion.  To calculate  
the  recovery  in th is  column,  a p ro te in  of m o l . w t  close to  
the  8.5 S c o m p o n e n t  7, h u m a n  a-globulin (Calbiochem, 
Los Angeles, California, USA) (mol .wt :  200,000) was 
used. This p ro te in  was e luted in the  same f rac t ion  as 
the  3H-oestradiol  r ecep tor  complex  and  its r ecovery  
was 80-90%.  
As is ind ica ted  in t he  table ,  t he  specific ac t iv i ty  of t he  
puri f ied aH-oestradiol  receptor  complex  af ter  electro-  
focusing is 92,840,000 d p m / m g  of cytosol  protein .  As 
the  specific ac t iv i ty  of 3H-oestradiol  used is 60 Ci /mmole 
(2.04 pg of 3H-oestradiol/1000 dpm) it is ca lcula ted  t h a t  
0.19 vg of 3H-oestradiol  is associa ted  wi th  1 mg of prote in .  
Assuming  t h a t  the  m o l . w t  of the  8.5 S c o m p o n e n t  is 
240,000 da l tons  7, and  t h a t  1 b ind ing  si te is p r e s en t  per  
receptor  pro te in  molecule,  it  is ca lcula ted  t h a t  15-17% 
of the  pro te ins  con ta ined  in th is  b a n d  consis t  of t he  
oest radiol  receptor .  I t  is concluded t h a t  e lectrofocusing 
on po lyacry lamide  p la tes  is a useful m e t h o d  for a rapid  
and par t ia l  pur i f ica t ion of the  oes t radiol  receptor  complex.  
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