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The act ion of e s t r a d i o l ,  e s t r o n e ,  and e s t r i o l  on the b i o s y n t h e s i s  of h i g h - p o l y m e r  RNA in the 
u t e r u s  of o v a r i e c t o m i z e d  r a t s  was i nves t iga t ed .  The ac t ion  of the e s t r o g e n s  on RNA b i o -  
s y n t h e s i s  was found to depend on the c h e m i c a l  s t r u c t u r e  of the h o r m o n e  and on the t ime  
e l aps ing  a f t e r  o v a r i e c t o m y .  

The s t i m u l a t i n g  act ion of e s t r o g e n s  on RNA b i o s y n t h e s i s  in ce l l s  of the u t e r u s  has  often been d e s -  
c r i b e d  [1, 2, 4]. Meanwhi le ,  no c o m p a r a t i v e  a n a l y s i s  of the effects  of e s t r a d i o l ,  e s t r o n e ,  and e s t r i o l  on 
RNA b i o s y n t h e s i s  in the u t e r u s  at d i f f e ren t  t i m e s  a f te r  o v a r i e c t o m y  has yet been  c a r r i e d  out.  

Th i s  pape r  d e s c r i b e s  a d i f f e ren t i a l  s tudy of the effect  of o v a r i e c t o m y  and a s ing le  in jec t ion  of e s t r o -  
gens  on the b i o s y n t h e s i s  of h i g h - p o l y m e r  RNA. 

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

Al toge the r  450 n o n i n b r e d  female  a lb ino  r a t s  weighing 150-180 g were  u se d .  The a n i m a l s  w e r e  
o v a r i e c t o m f z e d  th rough  a d o r s a l  i nc i s ion  und e r  supe r f i c i a l  e the r  a n e s t h e s i a  and s a c r i f i c e d  on the 3rd,  7th, 
14th, and 21st days a f t e r  the ope ra t ion .  The e x p e r i m e n t a l  r a t s  r e c e i v e d  a s ing le  i n t r a p e r i t o n e a l  in jec t ion  
of e s t r a d i o l ,  c s t r o n e ,  or  e s t r i o l  in doses  of 10 and 25 r a g / 1 0 0  g body weight ,  d i s so l ve d  in 1% ethanol ,  4 h 

TABLE 1. Effect  of O v a r i e c t o m y  and E s t r o g e n s  on RNA B i o s y n t h e -  
s i s  in the Rat  U te rus  (M =~ m) 

Hormone 

Control 
Eslxadiol 

Es~one 

Es~iol 10 
25 

Inc~176176 of p32 into RNA of umrus of ovariectomized rats 
(pulses/rain/rag RNA) at different times afm~ ovariecmmy 

3rd day 7th day 14th day 21st day 

1254 + 63 943 ~- 59 730-- + 22 652 ~- 30 
4278~205" 3540• 143"* 2414~ 102 2838-- + 126 
3215-+ 274 2642 ~ 163 2358~ 163 2462 ~- 149 
331 I--+311 2578-+ 140 2871-+267 2664-+368 
3423-+101 3117-+-+-280 2274~238  2439~216 
3206+.-m-- 369 2673 +- 189 2341 ~ 267 2203-+ 206 
3128-+ 366 2546-+ 28 l 2371 -+ 226 2538-+ 243 

Note. All results obtained after administration of estrogens are 
s t a t i s t i c a l l y  s ign i f i can t  r e l a t i v e  to the con t ro l .  One a s t e r i s k  de -  
no ted  a r e s u l t  s ign i f i can t  r e l a t i v e  to the effect  of e s t r o n e  and e s t r i -  
ol ,  two a s t e r i s k s  a r e s u l t  s ign i f i can t  r e l a t i v e  to the effect  of e s t r i o l  
(P < 0.05). Rad ioac t iv i ty  of RNA ( p u l s e s / m i n / m g )  1070 * 112 in d i -  
e s t r u s  and 4445 • 342 in e s t r u s .  
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TABLE 2. Effect of Ovariectomy and 
Estrogens in a Dose of I0 #g/100 g on 

Weight of Rats' Uterus (M • m) 

Day after 
ov~ieemmy 

3 rd 
7 th 

14 th 
21 st 

Weight of uterus 

420• 489~19 462~31 429~14 
356~42 421~-32 393~51 385-+-27 
218++-27 267~34 313+27 238+38 
83+21 220 + 15 192~50 207+33 

*Weight of uterus 338 • 28 mg in diestrus 
and 495 • 32 mg in es t rus .  

before sacr i f ice .  Control  animals received an equal volume 
of the solvent.  Disodium hydrogen phosphate-P 32, diluted in 
physiological saline, was used as the labeled p r e c u r s o r  of 
RNA and injected intraperi toneal ly  in a dose of 0.5 ~ C i / g  
body weight 1 h before sacr i f ice .  The uterus  was removed,  
freed from connective t issue,  and all subsequent procedures  
were ca r r i ed  out at 4~ Each sample consis ted of the uter i  
of three ovar iectomized ra t s .  The h igh-polymer  fraction of 
RNA was isolated by the phenolic method of Sher re r  and 
Darnel l  [5] with certain modificat ions.  For  fur ther  deprotein-  
ization the preparat ions  were t reated with chloroform,  and to 
separa te  the h igh-polymer  RNA, salt fractionation with a 2.5 
M sodium chloride solution was used. The RNA c o n t ~ t  was 
determined with the SF-4A spectrophotometer .  Activity of the 
samples was counted with the NAG-fi M gas-f low counter .  

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

The experiments  show that as a resul t  of ovar iec tomy the weight of the uterus decreased  and bio- 
s3mthesis of RNA in its cel ls  was reduced.  On the third day after the operation the level of RNA synthesis  
was ra the r  higher than later  during the investigation. On the 7th, 14th, and 21st days the weight of the 
uterus and the rate  of RNA biosynthesis  in the endometrial  cells of the ovar iectomized animals decreased  
p rogress ive ly  (Tables 1 and 2). 

A single injection of estradiol ,  es t rone,  and estr iol  was accompanied by a marked increase  in the wet 
weight of the uterus  and in RNA synthesis .  Charac te r i s t i ca l ly  the most  significant effects in every  case 
were found on the third day after ovar iec tomy.  At that t ime maximal  stimulation of RNA biosynthesis was 
d iscovered after  injection of es t radiol  in a dose of 10 ~zg/100 g body weight, when the level of incorporat ion 
of the labeled p r e c u r s o r  was 341% of the control .  Increasing the dose of hormone to 25 ~g /100  g reduced 
the effect somewhat.  During this period the rate  of incorporation of the label also was high after injection 
of es t rone  and estr iol ,  but it did not change by a s tat is t ical ly significant amount after  injection of l a rger  or 
smal le r  doses of the hormone.  

On the fourteenth day after ovar iec tomy es t radiol  in a dose of 10 ~g/100 g also great ly  accelera ted  
the incorporat ion of p3~ into high-polymer  RNA in the u terus .  The weight of the uterus showed a smal le r  
change.  A relat ively high level of radioact ivi ty of the RNA in this se r ies  of experiments  also was found 
after  injection of es t rone in a dose of 25 ~g /100  g {Table 1). 

All the es t rogens  studied, when injected on the 14th and 21st days af ter  ovar iec tomy,  increased the weight 
of the uterus and acce lera ted  RNA synthesis  equally. No stat is t ical ly significant differences betweenthe action 
of these s teroids  a t these  t imes depending on thei r  chemical  s t ruc ture  or  the dose used were found. 

The experiments  thus showed that involution of the uterus and a p rogress ive  decrease  in RNA synthe-  
sis take place as a resu l t  of ovar iec tomy.  In addition, during the experimental  period the sensit ivity of the 
cells to injected es t rogens  var ies ,  as ref lected by a decrease  in the ra te  of RNA biosynthesis  and the disap-  
pearance of differences between the action of the individual hormones .  The resul ts  show that in the ear ly  
period after ovar iec tomy (on the third day) RNA synthesis was increased by a grea te r  degree after  injection 
of es t radiol .  An increase  in the dose of that hormone led to a decrease  in the incorporat ion of label into 
RNA. This resul t  is in agreement  with others obtained previously [3] when a decrease  in the RNA-po lymer -  
ase activity was d iscovered  after  an increase  in the dose of estradiol ,  s tar t ing from 10 ~g. In the later  
periods after  ovar iec tomy stimulation of RNA biosynthesis  by es t rogens  was less marked,  and this evident-  
ly indicates a more  severe  disturbance of the functional activity of the target  cells for the es t rogens .  
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