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A single injection of a physiological  dose ofes t radiol -17f l  into ova r i ec tomized  r a t s  led to e a r -  
ly s t imulat ion of the synthes is  of a rg in ine - r i ch  h is tones  and acid pro te ins  in the nuclei of the 
uter ine t i s sues  of the a n i m a l s , w h e r e a s  the dynamics  of synthes is  of l y s ine - r i ch  and m o d e r -  
a te ly  l y s ine - r i ch  histories co r responded  to the dynamics  of total  pro te in  synthes is  in the cel ls  
of the t a rge t  t issue.  

Inject ion of e s t rogens  is known to s t imulate  the templa te  act ivi ty  of the cel l  eh romat in  of t a rge t  t i s -  
sues,  with a consequent  inc rease  in the b iosynthes is  of RNA and pro te in  [1, 3]. Acid nueleoprote ins  and 
his tones  have a lso  been shown to act  as r egu la to r s  in this p roce s s .  Fo r  example ,  h is tones  may  bind with 
DNA and r e p r e s s  its template  act ivi ty ,  On the other  hand, acid nucleoproteins  can af fec t  the specif ic i ty  of 
r econs t ruc t ion  of nucleohistone. T issue  ch romat ins  of the same animal  differ  in the composi t ion  of thei r  
acid prote ins  [2]. 

The object  of this invest igat ion was to study the dynamics  of synthes is  of histene f rac t ions  and nuclear  
acid prote ins  following adminins t ra t ion  of es t radiol -17f l .  

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

Noninbred female  albino r a t s  weighing 140-160 g were  ovar i e tomized  and, 2 weeks la ter ,  were  given 
an in t raper i tonea l  in jec t ionofes t rad io l -17f i  in a dose of 7 #g/100 g body weight in 0.1 ml  i sopropylene gly- 
col. Control  an ima l s  r ece ived  injections of the s ame  volume of solvent.  The an ima l s  were  decapi ta ted af-  
t e r  specif ied t ime in terva ls  (from 30 min to 48 h),and the uterine cornua were  r e m o v e d  and cut into smal l  
p ieces  which were  incubated for  1 h at 37~ in Eagle t s  medium containing 50 ~Ci  lys ine-C 14. Af ter  incuba- 
tion the t issue was washed a t  0~ with 0.25 M sucrose ,  homogenized in a g lass  homogenizer ,  and the acid-  
soluble prote ins  were  ex t rac ted  by Johns '  method [5]. The f rac t ion  of acid prote ins  was obtained by ex-  
t r ac t ing  the res idue  with 0.05 N NaOH solution. P ro te in  was de te rmined  by L o w r y ' s  method. To study the 
specif ic  act ivi ty  of the p repara t ions  0.5 mg bovine a lbumin was added to each fract ion.  P ro te ins  were  p r e -  
cipi tated f rom the resu l t ing  solutions with 18% TCA. The res idues  were  applied to Mil l ipore f i l t e r s  and 
dried.  The activiW of the f rac t ions  was de te rmined  with the NAG-BM gas- f low counter .  

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

The expe r imen t s  showed tha t e s t r ad io l -17 f l inc reased  the incorpora t ion  of labeled lysine into the f r a c -  
tion of acid prote ins  up to 145% of the control  level  a f ter  30 rain. La ter ,  between 1 and 2 h, the level  of bio- 
synthesis  was close to the control ,  but a f te r  4 h a fu r ther  inc rease  in incorpora t ion  of the label  into the f r ac -  
tion of acid pro te ins  was obse rved  (210%), A third peak of incorpora t ion  of the label into these  pro te ins  
was found 24 h a f t e r  the injection of e s t rad io l  (Fig. 1). This e a r l y  s t imulat ion of acid prote in  synthes is  
r evea led  in these expe r imen t s  evidently cannot be a t t r ibuted en t i re ly  to ac t ivat ion of RNA synthesis  by the 
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Fig. 1. Dynamics  of incorpora t ion  of lys ine-C 14 into f rac t ions  
of acid pro te ins  and a r g i n i n e - r i c h  histories (f3) a f t e r  injection 
of estradiol-17fl:  1) incorpora t ion  of label  into acid  prote in  
fract ion;  2) incorpora t ion  of label into f rac t ion  of a rg in ine-  
r i ch  histories. Here  and in Fig. 2: absc i s sa ,  t ime a f t e r  injec-  
tion of e s t r ad io l  (in h); ordinate,  incorpora t ion  of label in pe r -  
cent of control .  

Fig. 2. Dynamics  of incorpora t ion  of lysine-C 14 into f rac t ions  
of l y s ine - r i ch  (fl) and m o d e r a t e l y  lys ine-r ich  (f2a and f2b) f r a c -  
t ions of his tones  a f t e r  injection ofestradiol-17fl :  1) incorpora -  
t ion of label into fl histories; 2) into f2a his tones;  3) into f2b 
his tones .  

hormone  in the nuclei of the uter ine t i s s u e s , a n d  it mus t  take place on account  of the RNA pool a l r eady  p r e s -  
ent in the ce l l s  when the hormone  was injected. If the acid p ro te ins  of ch romat in  a r e  r ega rded  as  potential  
ac t iva to r s  of its templa te  act ivi ty  and as  f ac to r s  respons ib le  for  the speci f ic i ty  of addition of the his tones  
to DNA [6, 7], this can evidently explain the p r e l i m i n a r y  s t imulat ion of b iosynthes is  of p r e c i s e l y  this p ro-  
tein f ract ion.  The role  of acid pro te ins  as r e c e p t o r s  of e s t r ad io l  in the nuclei of the t a rge t  cel ls  l ikewise 
m u s t  not be forgot ten [8]. Consequently,  in e i ther  case  ea r ly  s t imulat ion of acid pro te in  synthes is  m u s t  be 
r e g a r d e d  as unconnected with the mechan i sm of induction of templa te  synthes is  by the e s t rogen  but as  a imed  
at  its act ivat ion.  

Analys i s  of the changes in the specif ic  rad ioac t iv i ty  of the l y s ine - r i ch  h is tones  (the fl fraction) showed 
that the incorpora t ion  of lys ine-C 14 began to inc rease  only 1 h a f t e r  injection of e s t r ad io l  and r eached  a 
m a x i m u m  (180-190%) af te r  4-12 h. This  was followed by a gradual  dec r ea se  in the level  of labell ing of the 
pro te in  (Fig. 2). C ha rac t e r i s t i c  changes in b iosynthes is  also were  d i scovered  in the histone f rac t ions  
m o d e r a t e l y  r ich  in lysine.  For  instance,  in the f2a f rac t ion  a sharp  dec rease  in incorpora t ion  of the label  
(to 51% of the control) was r e c o r d e d  1 h a f te r  injection of the hormone;  this was followed by an inc rease  in 
the specif ic  act iv i ty  of the prote in  to max ima l  values  between 4 and 12 h a f t e r  the injection (175 and 188% 
of the control).  Incorpora t ion  of the label  into the f2b f rac t ion  at this per iod inc reased  to 216%,but the 48 h 
the incorpora t ion  of lysine had fallen gradual ly  to the control  level  (Fig. 2). 

The dynamics  of incorpora t ion  of lys ine-C 1~ into his tene f rac t ions  fl, f2a, and f2b evidently r e f l ec t s  
the genera l  p ic ture  of induction of prote in  synthes is  in the t a rge t  ce l l s  observed  a f t e r  admin i s t r a t ion  of 
es t rad io l ,  and it can m o s t  probably  be a t t r ibuted to ac t ivat ion of the DNA-dependent R N A - p o l y m e r a s e  r e a c -  
tion by the hormone  through the r e m o v a l  of r e p r e s s i o n  f rom individual s i tes  on the genome.  

Invest igat ion of the incorpora t ion  of the label led amino acid into the a rg in ine- r ich  f3 histone f rac t ion  
showed that  as e a r l y  as  30 min  a f te r  injection of the hormone  there  was a modera to  inc rease  in the incor -  
pora t ion  of lys ine-C 1~ into that  f rac t ion  (up to 115%). Incorpora t ion  l a te r  d e c r e a s e d  to 60% of the control  
(Fig. 1). I t  will be c l ea r  f rom Fig. 1 that the second peak of incorpora t ion  of the label  occu r r ed  a f t e r  4 h 
and r eached  275% of the control .  After  12 h incorpora t ion  of the label was close to the control  level ,  but 
l a t e r  it rose  slowly to r each  180% af te r  48 h. 
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Presumably  the ear ly  stimulation of biosynthesis  of the f3 fract ion discovered in these experiments ,  
although less marked than in the case of the acid proteins,  could regulate the template activi W of the chroma-  
tin somehow in that period. However, according to Barker  [4], the st imulation of synthesis of this f rac-  
tion is only apparent  in some cases  and is due to accelera t ion of the biosynthesis  of par t icular  fract ions of 

a c i d  proteins associa ted with the a rg in ine- r ich  histone fraction. 

Comparison of the resul ts  thus shows that the regulation of biosynthesis  of nucleoproteins in the ra t  
uterus under the influence of es t radiol  is an important  link in the mechanism of action of the hormone,  Ac-  
tivation of the acid fract ion as the ear l ies t  may perhaps be responsible both for the t ranspor t  of the s teroid 
and for the specific nature of action of the hormone on chromatin.  
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