
The hypothesis  that f r ee  graf t ing of p rev ious ly  denerva ted  m u s c l e s  is poss ible ,  based  on a previous  in- 
vest igat ion,  was thus conf i rmed.  However ,  the advanced degenera t ion  a t rophy evident ly  was re f l ec ted  in the 
late r e s u l t s  of t ransplanta t ion .  The elucidat ion of the cause s  of this phenomenon will be a task for  future r e -  
sea rch .  
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C H A R A C T E R I S T I C S  OF E S T R A D I O L  R E C E P T O R  

S Y S T E M  O F  T H E  A N T E R I O R  H Y P O T H A L A M U S  

A N D  A D E N O H Y P O P H Y S I S  IN  G U I N E A  P I G S  
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E .  G.  B o b r o v a ,  a n d  N.  D .  F a n c h e n k o  
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The p r e sence  of a specif ic  e s t r a d i o l - r e c e p t o r  sy s t em (E2-R) with l imited capaci ty  and with a 
high degree  of s t rength  of fo rmat ion  of the E~-R complex  was demons t r a t ed  in the cytosol  of the 
adenohypophysis  and an te r io r  hypothalamus of guinea pigs in e x p e r i m e n t s  in vivo and in vi tro.  
The phys icochemica l  p r o p e r t i e s  of the E~-R s y s t e m  of the adenohypophysis  and an te r io r  hypo-  
tha lamus  differ  in ce r ta in  p a r a m e t e r s .  The E~-R complexes  of the cytosols  of the adenohypo- 
physis  and an te r io r  hypotha lamus  f o r m e d  at d i f ferent  t e m p e r a t u r e s  a re  not identical .  

KEY WORDS: adenohypophysis;  hypothalamus;  phys icochemica l  c h a r a c t e r i s t i c s ;  r e c e p t o r  
sys t em.  

The study of the e s t r o g e n - s e n s i t i v e  r e c e p t o r  s y s t e m  of s t r u c t u r e s  of the CNS is one way of elucidat ing 
the m e c h a n i s m s  of regula t ion  of the reproduc t ive  function. 

The re  is ex tens ive  evidence of the p r e s ence  of speci f ic  cy top lasmic  and nuclear  prote in  r e c e p t o r s  for  
e s t r ad io l  in the an te r io r  hypotha lamic  and adenohypophyseal  s t r u c t u r e s  of the CNS [2, 5, 7-11] .  However ,  be -  
cause  of the d ive r s i ty  of the e x p e r i m e n t a l  mode ls  and methods  used, there  a re  s t i l l  no c lear  ideas on the p rop-  
e r t i e s  of the e s t r a d i o l - r e c e p t o r  (E2-R) s y s t e m  of the CNS. It  was the re fo re  decided to study the basic  p a r a m -  
e t e r s  of s t e r o i d - r e c e p t o r  in terac t ion  in the an t e r io r  hypothalamie  reg ion  and the adenohypophysis  of guinea 
pigs under d i f fe ren t  expe r imen ta l  conditions.  
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TABLE 1. Incorpora t ion  of 3H-E2-17fl into 
Hypothalamus and Adenohypophysis  of 
Sexually I m m a t u r e  Guinea Pigs  Weighing 
150-200 g 

�9 ~Tissue investigated 
adenohypophysis [ anterior hypothalamus 

dose of estrad[ol given 
0.2 g 0. .g 

0.2 ng 314-E~+ . BH-E~+ 
SH'E~ 20ngEz 20 ng F4 

Incorl~oration of[ 
lapel (in % oI ] 
incorporation I 
of estradiol ] 
into cortex) [ 

Anterior: ] 
hypothalamus I 

1580 

18 

950 

12 

230 

18 

160 

12 

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

Expe r imen t s  were  c a r r i e d  out on sexual ly  imma tu re  female  guinea pigs weighing 200-300 g in vivo and 
in vi t ro .  

In the e x p e r i m e n t s  in vivo, guinea pigs of group 1, anes the t ized  with pentobarbi ta l ,  r e ce ived  inject ions 
init ial ly of 20 ng unlabeled es t r ad io l  (E 2) and, 5 min  la te r ,  0.2 ng of labeled es t r ad io l  (3H-E2-17fl) (specif ic  ac -  
t ivity 100 C i / m m o l e ;  f r o m  Radiochemica l  Centre ,  A m e r s h a m ) ,  into the jugular  vein. The animals  of group 2 
r ece ived  the labeled ho rmone  only. All the~ were  kil led af ter  1 h: Incorpora t ion  of the label in the 
adenohypophysis ,  the an te r io r  hypo tha l amus , l  and the occipi tal  co r t ex  was de te rmined  by the method of Kato 
and Villee [9] with slight modif icat ions ,  incorpora t ion  of the label into the t i s sues  studied was e x p r e s s e d  as a 
pe rcen tage  of  i ts  incorpora t ion  into the t issue of  the occipi tal  cortex,  which was used as a t i ssue indifferent  to 
E~ [9] .  In the expe r imen t s  in vi t ro ,  the method of obtaining the cytosol  f r o m  the same  t i s sues  was the same  as 
the scheme adopted previous ly  [1],  with a r a t io  of t i ssue:  buffer of 1:5 for  the hypotha lamus  and 1:80 for  the 
adenohypophysis .  The kinetic and thermodynamic  p a r a m e t e r s  were  de te rmined  and calcula ted by the usual  
methods  [6, 12, 14]. When the d issocia t ion veloci ty  constant  (k_ l) was de te rmined  (by the method of d i s s o c i a -  
tion with a cha rcoa l  suspension),  the complex  was fo rmed  with 20 and 50 nmoles  3H-E2/ml cytosol  of the 
adenohypophysis  and hypothalamus r e spec t ive ly .  When the equi l ibr ium assoc ia t ion  constant  (Kas s) was d e t e r -  
mined the specif ic  binding was c o r r e c t e d  by the method of excess  of unlabeled hormone ,  with choice of concen-  
t ra t ions  of 3H-E~ (q*) and of E2(q) based on e s t i m a t o r  re la t ionsh ips :  q* _ 10Kass ;  q ~ 50g* [2] ,  where  Kas  s 
is the expected value of the equi l ibr ium constant.  The working range  of the Scatchard  plot was 20-350 ~moles  
to 50 ~I cytosol .  Complex fo rmat ion  took place at 0 and 30~ for  18 and 5 h r e spec t ive ly .  

A Wang-720 p r o g r a m m e d  ca lcu la tor  was used for  the s ta t i s t i ca l  ana lys i s  of the r e s u l t s  and to calculate  
the phys icochemica l  p a r a m e t e r s ,  using p r o g r a m s  developed in the w r i t e r s '  l abora to ry .  

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

1. I n c o r p o r a t i o n  of 3 H - E 2 - 1 7 f l  i n t o  H y p o t h a l a m o - H y p o p h y s e a l  S t r u c t u r e s  

The adenohypophysis  and an te r io r  hypothalamus have specif ic  E2-sens i t ive  sy s t ems ,  as was shown by the 
m a r k e d  dec rea se  in incorpora t ion  of label on account  of sa tura t ion of the specif ic  combining s i tes  af ter  p r e l i m -  
inary  injection of a 100-fold exces s  of unlabeled E2 (Table 1). Specific incorpora t ion  of 3H-E 2 by the adeno-  
hypophysis  was a lmos t  one o rder  of magnitude (9 t imes) higher  than in the an te r io r  hypothalamus .  

2.  P h y s i e o c h e m i c a l  C h a r a c t e r i s t i c s  

S t e ro id - r ecep to r  in teract ion in the CNS was studied at both 0~ and 30~ m o s t  of the exper imen t s ,  how- 
ever ,  were  c a r r i e d  out at 0-4~ Data  obtained in the wr i t e r s '  l abora tory ,  showing the absence  of d issocia t ion 
of the E~-R complex  of the u te rus  and tubes during prolonged incubation (although dissociat ion of the complex 
of the same  t i s sues  at  30~ does take place) comple led  a ve ry  cautious approach to the es t ima t ion  of the condi-  

tberivation of the boundary of the hypothalamus was conducted using standard topographic parameters. 
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tions of invest igat ion of the s t e ro id -R  complex  of the CNS at 0~ having r e g a r d  in addition to the unphysiologi-  
cal  na ture  of these conditions.  

The need for  compar ing  the p r o p e r t i e s  of individual t a rge t  organs  was dictated by the unification of the 
methods  used. A compara t ive  analys is  of the kinetic and the rmodynamic  p a r a m e t e r s  of s t e ro id -R in terac t ion  
was accordingly  undertaken,  using two t e m p e r a t u r e s  in order  to choose the m o s t  adequate conditions.  

A. Kinet ics  of In terac t ion  between E~ and the R System of Cytosols  of Hypophyseo-Hypotha lamic  S t ruc-  
t a res .  During analys is  of the p roce s s  of breakdown of the E2-R complex  of cy tosols  of the adenohypophysis  and 
an te r io r  hypothalamus at 30~ (the complex  was fo rmed  at 30~ rapid ly  and slowly d issoc ia t ing  components  
were  found. During the incubation t ime under t he se  conditions about 8% of r e c e p t o r s  were  inactivated.  The 
values  of k_t and Ti/2 of the E~-R complexes  studied, which a re  given in Table  2, ag ree  with data in the l i t e r a -  
ture for  an imals  of other spec ies  [3] .  Analysis  of the breakdown of the E2-R complex  ( formed at  0~ during 
incubation for  5 h at 0~ a lso  r evea l ed  rap id ly  and slowly d issoc ia t ing  components .  Inact ivat ion of r e c e p t o r s  
did not take place during the incubation per iod at 0~ The E2-R complexes  of cy tosols  of the adenohypophysis  
and an te r io r  hypothalamus fo rmed  at  0~ d issoc ia ted  comple te ly  in the course  of 5 min at 30~ 

B. The rmodynam i c  C h a r a c t e r i s t i c s .  The durat ion of incubation of E~ with R of the tes t  s y s t e m s  was 
chosen to be definitely longe r than the min ima l  t ime r equ i r ed  for  equi l ibr ium to be reached:  5 h at 30~ and 
18 h at 0~ The s tabi l i ty  of the complex  under these conditions was demons t ra t ed .  The values  of the equi l i -  
b r ium constants  and data showing the change in f r ee  binding energy  are  given in Table  2. The values obtained 
for  Kass  of E 2 for  the r e c e p t o r  s y s t e m  of cytosols  of the adenohypophysis  and an te r io r  hypothalamus agree  with 
the cor responding  values for  the adenohypophysis  and an te r io r  hypothalamus of r a t s  [4, 5, 13] and a rc  an order  
of magni tude lower than Kas  s for  the sheep hypophysis  [15].  The number  of combining s i tes  in the t i s sues  
studied is not given, for  such a calculat ion for  them would be invalid because  of the g rea t  dilution of the spe-  
cific s i tes  of the t i ssue by the m a s s  of nonspecif ic  s i tes .  

The data  given for the phys icochemica l  c h a r a c t e r i s t i c s  suggest  that during in teract ion between the r e c e p -  
tor  appara tus  of the cytosol  of the adenohypophysis  and an te r io r  hypothalamus with E 2 at both 0~ and 30~ a 
specif ic  (see the values  of Kas  s in Table  2) s t e r o i d - r e c e p t o r  complex is fo rmed ,  and in both ca se s  its fo rmat ion  
is de te rmined  by hydrogen bonds (see the values  for  the change in f r ee  binding ene rgy  AG). However ,  these 
complexes  were  not identical,  as shown by d i f fe rences  in the values  of the kinetic p a r a m e t e r s  (k-i, k+i , TI~) of 
the complexes  invest igated at the t e m p e r a t u r e  of their  format ion .  F u r t h e r m o r e ,  thei r  nonidentity was a lso  
conf i rmed by the difference in behavior  of the "0~ ' and "30~ complexes  under identical  conditions of d i s -  
sociat ion (30~ The Significant d i f ference  between the values  of Kas s m e a s u r e d  at one t e m p e r a t u r e  and r e -  
calculated for  the other (by the equation In Kas s2 / l nKass i  = T1/T2), is fu r the r  conf i rmat ion  of this s tate of 
a f fa i r s .  

The d i s a g r e e m e n t s  noted above in the c h a r a c t e r i s t i c s  of the two complexes  point to the need for  a cau-  
tious approach to the compar i son  of data in the l i t e ra tu re  obtained at d i f ferent  incubation t e m p e r a t u r e s .  

Compar i son  of the p rope r t i e s  of the r e c e p t o r  s y s t e m s  of the adenohypophysis  and an te r ior  hypothalamus 
at  the same  t e m p e r a t u r e  points to definite d i f fe rences  between the s y s t e m s  of these t i ssues :  the r a t e  of f o r m a -  
tion of the E2-R complex  is h igher  in the adenohypophysis  than in the hypothalamus,  for  the same  r a t e s  of d i s -  
sociat ion.  
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