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In t raper i tonea l  injection of es t rad io l  dipropionate (10 and 25 p. g/100 g body weight) i nc rea se s  
the incorporat ion of g lyc ine-C ~4 and phenyla lanine-H s into l i ve r  pro te ins .  The m a x i m u m  of 
s t imulat ion is obse rved  a f t e r  15 h. Es t rogens  exer t  the i r  action on the pro te in-synthes iz ing  
s y s t e m  of the l i ve r  through act ivat ion of the m i c r o s o m a l  and pH-5 f rac t ions .  

Es t rogens  have a marked  s t imulant  action on the synthes is  of nucleic acids and prote ins  in t a rge t  o r -  
gans [1, 3, 5]. At the same  t ime evidence has been obtained of the anabolic effect  of es t rogens  in the l i v e r  
also [2, 4], although no specif ic  r ecep to r s  have yet been desc r ibed  in it. The dynamics  of e s t rogen  accumu-  
lat ion in the uterus  and l ive r  suggests  that e s t rogens  s t imulate  prote in  synthes is  in these organs  by d i f fe r -  
ent mechan i sms .  

An invest igat ion was the re fo re  c a r r i e d  out to study the mechan i sm of act ion of e s t rad io l  on prote in  
synthesis  in a ce l l - f r ee  s y s t e m  f r o m  the l i ve r  m i c r o s o m e s  of ova r i ec tomized  r a t s .  

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

Altogether  158 noninbred female  albino ra t s  were  used. The sexual ly  mature  an imals  weighing 150- 
180 g were  ovar iec tomized  under superf ic ia l  e the r  anes thes ia  and used in the expe r imen t s  not e a r l i e r  than 
3 weeks a f t e r  the operat ion.  Es t rad io l  dipropionate was injected in t raper i tonea l ly  as an oily solution in 
doses of 10 and 25 g g / 1 0 0  g body weight. The animals  were  killed 12, 15, 18, 24, and 36 h a f te r  injection 
of the hormone.  The control  ra t s  rece ived  olive oil.  The ce l l - f r ee  pro te in-synthes iz ing  s y s t e m  of the l i ve r  
was consti tuted in the usual way [8]. To detect the role  of the m i c r o s o m a l  component  and the pH-5 f rac t ion  
in the mechan i sm of the effect  of the es t rogen  on prote in  synthes is ,  Crof t  expe r imen t s  were  c a r r i e d  out in 
which m i c r o s o m e s  isolated f r o m  the l i ve r  of the exper imenta l  animals  were  incubated with the pH-5 f r a c -  
tion f r o m  the l i ve r  of the control  an imals ,  and vice ve r s a .  

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

Est rad io l  dipropionate in both doses s t imulated incorporat ion on glycine-C 14 and phenylalanine-H 3 into 
pro te in  by the ce l l - f r ee  s y s t e m  of the ra t  l iver .  The effect  of the hormone began to appear  12 h a f te r  its 
adminis t ra t ion .  The maximal  inc rease  in prote in  b iosynthes is  was obse rved  a f t e r  15 h, when its level  s tood 
at 81.1 • 7.8 and 62.4 • 2.8% of the control  for  glycine-C 14 and phenyla lanine-H s, r e spec t ive ly  (dose of the 
hormone 25 p g/100 g). After  18 h the act ivi ty  had fal len a l i t t le  but it sti l l  r ema ined  high until 24 h (Table 
1). No effect  of the hormone was seen  36 h a f t e r  its injection. Es t rad io l  in a dose of 25 p g/100 g body 
weight had a s t ronge r  s t imulant  action on the incorporat ion of glycine-C 14 than of phenylalanine-H 3, sug-  
gesting speci f ic i ty  of the composi t ion of the prote in  synthesized.  
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An important  role  in the mechan i sm of action of es t rad io l  on prote in  synthesis  in the r a t  l i ve r  was 
played by its effect  on the act ivi ty  of the mic rosoma l  and pH-5 f rac t ions .  After  incubation of the control  
pH-5 f rac t ion  with the exper imen ta l  m i c r o s o m e s ,  for  instance,  the degree  of s t imulat ion was 26.8 • 9.5 and 
22.6 • 3.9%, whereas  the use of a s y s t e m  with control  m i c r o s o m e s  and the exper imenta l  pH-5 f rac t ion  in- 
c r e a s e d  the level  of s t imula t ion  to 52.0 • 5.4 and 41.5 ~: 5.6~ (12 and 15 h r e s p e c t i v e l y  a f t e r  adminis t ra t ion  
of 25 it g/100 g es t radto l ) .  These resu l t s  apply to the incorpora t ion  of glycine-C i4. The resu l t s  with phenyl-  
alanine-H3 were  l e s s  c l ea r .  

However,  it must  be emphas ized  that the hormone exhibited its maximal  s t imulant  effect  only if both 
exper imenta l  f rac t ions  were  incubated together .  

The inc reased  incorpora t ion  of labeled amino acids into l i v e r  pro te in  in v i t ro ,  depending on the pH-5 
f rac t ion,  in the w r i t e r s '  opinion can be a s soc ia t ed  with the inc reased  synthes is  of aminoacy l - tRNA-syn the -  
t ase  o r  of enzymes  methyla t ing  tRNA. This hypothesis  ag r ee s  with the inc rease  in methylase  ac t iv i ty  in the 
r a t  l i ve r ,  the change in the re la t ive  quantit ies of the i s o - f o r m s  of the aminoacyl - tRNA complex,  and the in- 
c r e a s e d  irmorporat ion of the individual amino acids into that complex [6, 9]. 

Meanwhile the act ion of es t rogens  on prote in  synthes is  in the uterus takes place through act ivat ion of 
the m i c r o s o m a l  f rac t ion  but not of the supernatant  f ract ion,  and the effect  of the es t rogens  is more  marked  
than in the l i ve r  [7, 10, 11]. This difference may  a r i s e  because  the endometr ia l  cel ls  contain specif ic  r e -  
cep tor  molecules  respons ib le  for  the g r e a t e r  accumulat ion and the longer  in t race l lu la r  re tent ion of the ho r -  
mone,  and a lso  because  these  cel ls  have no s y s t e m s  capable  of metabol iz ing es t rad io l .  The role  of e s t r o -  
gen-dependent  pyr idine-nucleot ide  t r ansdehydrogenases  must  also be taken into account:  act ivat ion of these 
enzymes  in the cel ls  of the uterus  r e c r u i t s  reduced NADP for  the intensif icat ion of b iosynthes is  [12]. The 
resu l t s  of these  exper imen t s  show that e s t rogens  can inc rease  the ra te  of prote in  b iosynthes is  in the l i ve r  
cel ls  despite  the organ  speci f ic i ty  of the ce l lu lar  mechan i sm;  unlike in the u terus ,  act ivat ion of the p ro te in -  
synthesizing appara tus  in the l i ve r  a lso  involved the act ion of the hormone on the pH-5 f rac t ion.  
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