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An es t radio l -b inding  sys tem.no t  p rev ious ly  desc r ibed  has  been isolated f r o m  the u terus  of 
sexual ly  immatu re ,  sexua l ly  ma tu re ,  and pregnant  guinea pigs.  The associa t ion constant  of 
the s y s t e m  re la t ive  to es t rad io l  was de te rmined  and the c h a r a c t e r i s t i c s  of the specif ic i ty  
of binding and s tabi l i ty  a re  given. The r e su l t s  sugges t  that  the sys t em thus isola ted can be 
used in methods  to de te rmine  es t radio l  based on compet i t ive  binding of ho rmones  by  pro te ins .  

The m o s t  p r o m i s i n g  methods of de termining  m i c r o d o s e s  of s te ro id  ho rmones  at the p r e sen t  t ime  a re  
those based  on compet i t ive  binding of ho rmones  with prote ins  (CBP). In pa r t i cu la r ,  to de t e rmine  es t rogens ,  
the r e cep to r  pro te ins  of the uterus  are  used. Binding s y s t e m s  of this type have been isolated f rom the uterus  
of var ious  spec ies  of an imals  (rabbit, ra t ,  mink, etc.) and man [1, 3, 5-9].  However,  only the s y s t e m  f r o m  
the rabbi t  u terus  has  been applied for p rac t i ca l  pu rposes  [2, 4], for  it p o s s e s s e s  g r e a t e r  speci f ic i ty  of bind-  
ing than the others .  However,  even this s y s t em is not suff icient ly stable and, in addition, an imals  in a pa r t i -  
cu la r  physiological  s ta te  mus t  be  used for  i ts  isolation (on the 6th day of pregnancy) [2]. Accordingly the 
evaluation of the p r o p e r t i e s  of the es t radio l -b inding s y s t e m s  of the u terus  in an imals  not so  fa r  invest igated 
and t e s t s  of the appl icabi l i ty  of these s y s t e m s  to the CBP method a re  of cons iderab le  in teres t .  

The isolation of an es t radio l -b inding  s y s t e m  f rom the guinea pig u terus  is desc r ibed  in this pape r  and 
the compara t ive  c h a r a c t e r i s t i c s  of the s y s t e m  a re  given. 

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on female  guinea pigs of three  physiological  groups : 1) sexual ly  i m m a -  
ture  weighing 105 g, 2) sexual ly  m a t u r e  weighing 300 g, and 3) pregnant ,  weighing 500 go The animals  were  
decapi ta ted and the u terus  was removed  and washed with cold 0.25 M suc rose  solution and weighed. The 
t i s sue  was cut into smal l  p ieces  in the cold with s c i s s o r s  and homogenized in 10 volumes  of 0.25 M su c ro se  
containing 10 mM T r i s - H C 1 ,  pH 8.0, and 1 mM EDTA, for  10 min in a glass  homogenizer .  Homogenizat ion 
continued for  10 sec (at 60 rpm),  with an interval  of 20 sec.  The homogenate  was centr i fuged at 4~ on a 
Spinco L2 ul t racent r i fuge  at 105,000 g for  60 min or at 800 g for  15 min. The superna tan ts  obtained in this 
way were  used for  de te rmina t ion  of binding power.  For  this purpose ,  increas ing  quantit ies (from 50 to 300 
pg) of 6, 7 - e s t r ad io l -17 f l -H  3 (specific act ivi ty 20 Ci /mmole ,  Radiochemical  Centre ,  Amersham,  England) in 
ethanol we re  added to the tubes. The ethanol was evapora ted  to dryness .  The s amp le s  were  then t r ea t ed  
with 0.1 ml  T r i s - H C 1  buffer  (0.01 M, pH 8.0) and 0.1 ml  of the supernatant .  Incubation was c a r r i e d  out for  
30 min  at 30~ The sorbent  used to r em ove  the f r ee  s t e ro id  was a 0.357o suspension of act ivated charcoa l  
(OU, m a r k  B) in 0.0025% dext ran  solution (tool. wt. 80,000) in a volume of 0.5 ml.  The s te ro id  adsorbed  on 
the charcoa l  was removed  by centr ifugation,  and samples  of 0.4 ml were  taken f rom the supernatant  for  de -  
t e rmina t ion  of the radioact ivi ty .  The samples  were  t r ea ted  with P P O / P O P O P / d i o x a n  sc in t i l la tor  and rad io -  
act ivi ty counted on a type SBS-1 counter  (efficiency with r e spec t  to H 3 25~). When s tandard  d i sp lacement  
cu rves  were  plotted, together  with labeled es t radio l  in a sa tura t ing  concentrat ion,  inc reas ing  quantit ies of 
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Fig. 1. Cha rac t e r i s t i c s  of binding power of r e c e p t o r s  of the guinea pig 
u te rus :  1) sexual ly  i m m a t u r e  guinea pigs;  2) sexual ly  m a t u r e  guinea 
pigs;  3) pregnant  guinea pigs;  4) heated binding sys t em;  5) albumin~ 

Abscissa ,  quantity of labeled es t rad io l  added (in ~^^ x 10%; ordinate,  
_ IUU s e c  

quantity of hormone  bound with prote in  (in p ~ ] s e s  • 10))" 
IUU s e e  

Fig. 2. Standard curve  of d i sp lacement  of e s t r a d i o l - H  3 by its unlabeled 
analogue. Abscissa ,  quantity of unlabeled esLradiol added (in pg); o rd i -  
nate, rad ioac t iv i ty  of pro te in-bound labeled hormone  (in pulses) .  

the unlabeled hormone  were  added to the sys t em.  In that  case ,  during incubation the labeled and unlabeled 
es t rad io l  b e c a m e  d is t r ibuted  between the bound and f r ee  f rac t ions .  

E X P E R I M E N T A L  R E S U L T S  

The f i r s t  s tage  of the invest igat ion was to de t e rmine  the c h a r a c t e r i s t i c s  of the binding power  of the 
isolat ing sys t em.  Curves  of sa tura t ion  of the s y s t e m  with inc reas ing  quanti t ies of labeled es t rad io l  were  
plot ted (Fig. 1). A s y s t e m  of the u te rus  of sexual ly  i m m a t u r e  guinea pigs (the max ima l  pe rcen tage  of binding 
of added hormone  was 87.5) p o s s e s s e d  the g r ea t e s t  binding power .  The binding power of the s y s t e m s  of 
sexual ly  m a t u r e  and p regnan t  an imals  was l e s s :  37.5 and 31%, respec t ive ly .  The associa t ion  constants  of 
the i so la ted  s y s t e m s  with es t rad io l  we re  de te rmined  at the s a m e  t ime,  Using the method sugges ted  by  Me l t e r  
et al. [7]. The nonl inear i ty  of the resul t ing  Scatchard  cu rves  indicates that the s y s t e m  tes ted  contains bind- 
ing s y s t e m s  of high and low specif ic i ty .  The values of the binding power  calcula ted f rom the curves  are  
0.013-0.090, 0.013-0.04], and 0.013-0.028 p m o l e / m g  wet weight of u ter ine  t i s sue  of the sexual ly  immatu re ,  
sexual ly  ma tu re ,  and pregnant  guinea pigs, r e spec t ive ly .  The associa t ion  constants  for  the s ame  groups of 
an ima l s  were  1.6 x 101~ 3.3 x 101~ and 6 x 10 l~ M -1, respec t ive ly .  These  values a re  in ag reemen t  with 
those in the l i t e r a t u r e  obtained on other spec ies  of an imals  [1, 7, 10]. 

The second s tage of the invest igat ion was to study the speci f ic i ty  of binding of sex ho rmones  by  the 
isola ted binding sys t em.  Specif ici ty was a s s e s s e d  by the abil i ty of the ho rmones  to displace  labeled es t radio l  
f r o m  the complex with the binding s y s t e m  and was e x p r e s s e d  as a percen tage .  The displacing power of each 
s te ro id  tes ted  was de t e rmined  for the concentra t ions  of 40 and 160 pg. A s tandard  d i sp lacement  curve  of 
e s t rad io l  by  i ts  unlabeled analogue is given in Fig. 2. The exper imen t s  showed that andros te rone  and t e s t o s -  
t e rone  have the l e a s t  affinity for the binding s y s t e m  (below 5%). Es t rone  and es t r io l  were  bound to a g r e a t e r  
deg ree  (by 27 and 42%, respec t ive ly) .  The speci f ic i ty  of binding was conf i rmed by incubation of the s u p e r -  
natant  with increas ing  quantit ies of labeled es t rone  and t e s tos te rone .  It was also shown that r ep l acemen t  of 
the binding s y s t e m  by  albumin led to the total  d i sappea rance  of binding (Fig. 1). 

The s tab i l i ty  of the binding s y s t e m  was a s s e s s e d  f r o m  the change in binding power  when the s u p e r -  
natant  was kept for  a week at -20~ Under these c i r cums tances  the re  was  a gradual  d e c r e a s e  in the binding 
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power  and a dec rease  in slope of the displacement  curve.  Similar  re la t ionships  were  observed for  binding 
sys tems  of the rabbit  uterus  [3]. T rea tmen t  of the supernatant  for  30 rain at 60~ led to total inactivation 
of the sys tem (Fig. 1). 

The fact will be noted that if two supernatants  (obtained at 105,000 g and at 800 g) were  used, the r e -  
sulting pat terns  were  comple te ly  analogous. The re  is r eason  to suppose that the binding of es t radiol  in 
both cases  was achieved by the same binding sys tem.  

Because  of the high binding power, the specifici ty,  and the s implici ty  of isolat ion of the es t rad io l -  
binding sys tem obtained f rom the guinea pig u terus  descr ibed  above, it can be used as a method of de t e r -  
mining microdoses  of es t rogens .  
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