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The action of x - r a y  i r rad ia t ion  on DNA synthes is  and mitot ic  act ivi ty  of the uterine ep i the-  
l ium was studied by au torad iography  with thymidine-H 3 at d i f ferent  s tages  o[ the sex cycle.  
In r e sponse  to local  i r rad ia t ion  in a dose of 400 R the d e c r e a s e  in the index of labeled nuclei 
and in the mitot ic  index dif fered depending on the s tage of the sex  cycle  at which i r rad ia t ion  
was given. 
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The r e su l t s  of autoradiographte  s tudies  using thymidine-H 3 on ova r i ec tomized  an imals  t reated with 
es t rogen  show that x - r a y  i r rad ia t ion  d i s tu rbs  DNA synthes i s  in the epi thel ium of the reproduct ive  o rgans  
and inhibits the en t ry  of the ce l l s  into mi tos i s  [5-8]. However ,  these invest igat ions shed no light on the 
question of what changes  the i r rad ia t ion  induces in the d i f ferent  s tages  of the sex  cycle ,  i .e, ,  during n o rma l  
ovar ian  function. It is well known that when the sec re t ion  of e s t rogens  by the ova r i e s  is inc reased  o r  de -  
c r e a s e d ,  the s tages  of intensive pro l i fe ra t ion  of the epi thel ium in the u terus  and vagina of sexual ly  mature  
mice a re  rep laced  by per iods  of low mitot ic  activity,  Fo r  these r ea sons  the e s t rous  cycle  in mice  and its 
var ious  s t ages  const i tute  a convenient  model  with which to study p r o c e s s e s  concerning cel l  division. 

T h e o b j e c t  of this invest igat ion was to study the action of x - r a y  i r rad ia t ion  on pro l i fe ra t ion  of the ep i -  
thelium lining the uter ine cavi ty  of mice  at  d i f ferent  s tages  of the e s t rous  cycle.  

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

By examining vaginal s m e a r s  daily for  3 weeks 144 virgin sexual ly  ma tu re  female  (CBA •  1 
hybrid mice  weighing 18-20 g at  d i f ferent  s tages  of the e s t rous  cycle  were  selected.  To study changes  in 
the number  of ce l l s  synthes iz ing  DNA the mice were  given a single injection of thymidine-H 3 (USSR product) 
with specific" ac t iv i ty  of  1.4 C i / m m o l e  in a dose of 0.7 btCi/g body weight. Local  i r radia t ion  was given to the 
uter ine  cornua,  so that the morphologica l  changes  a r i s ing  in them in response  to the d i rec t  action of x - r a y s  
on the organ  could be studied. Local  i r rad ia t ion  of the uter ine  cornua,  with the other  pa r t s  of the body 
shielded,  was given by the RUM-7 appa ra tus  (fi l ter 3.57 m m  A1, half -a t tenuat ion l aye r  2mm,  focal d is tance  
f rom anode to uter ine coruua 10.5 cm,  total dose  400 R per  animal ,  dose  ra te  63 R/min) .  Depending oa the 
s tage of the sex  cycle  (p roes t rus ,  1st, 2nd, and 3rd days  of e s t r u s ,  m e t e s t r u s ,  1st, 2nd, and 3rd days  of di -  
e s t rus )  all  the mice were  divided into 8 groups  with 18 an imals  in each group. Nine mice f rom each group 
were  i r rad ia ted  in a dose of 400 R. These an imals  were  sacr i f iced  6 h a f t e r  i r radia t ion  (by decapitat ion) 
along with the 9 uni r rad ia ted  mice  of the s ame  group, which acted as  the control .  Thymidine-H 3 was injected 
into both the i r rad ia ted  and the uni r rad ia ted  mice  1 h before  s ac r i f i c e .  The epi thel ium of the uter ine  cavi ty  
was used as  the tes t  object .  The u te rus  was fixed in C a r n o y ' s  fluid and embedded in paraff in wax, and s e c -  
tions were  cut to a thickness  of 5 ~. The dewaxed sect ions  were  coated with type M radiosens i t ive  emuls ion,  
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Fig. 1. Changes in ILN in uterine epithelium depending on 
stage of sex cycle with irradiat ion in a dose of 400 R: 1) 
control; 2) experiment.  Abscissa ,  s tages of the sex cycle:  
d3) 3rd day of diestrus;  p) proes t rus ;  el) 1st day of es t rus ;  
e2) 2nd day of estrus;  e3) 3rd day of es t rus;  m) metes t rus ;  
dl) 1st day of diestrus;  d2) 2nd day of diestrus;  ordinate,  
ILN (in percent). 

Fig. 2. Changes in MI in uterine epithelium depending on 
stage of sex cycle with x - r a y  irradiat ion in dose of 400 R: 
1) control; 2) experiment.  Abscissa ,  s tages of sex cycle 
(Fig. 1); ordinate,  MI (in percent). 

exposed in a r e f r ige ra to r  for 2 weeks, developed with amidol developer,  and stained with Ca razz i ' s  hema-  
toxylin. In each case 3000 epithelial cel ls  were cotmted. Nuclei were regarded as labeled if there were  not 
less  than 3 grains of s i lver  above them. The index of labeled nuclei (ILN) in percent  and the mitotic index 
(MI) per thousand cells  were determined.  

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

The resul ts  of the determination of ILN and MI in the uterine epithelial cel ls  at the different stages of 
the estrous cycle in the control mice are  given in Fig. 1, curve 1 and Fig. 2, curve i .  In the course  of the sex cycle 
in mice two periods of intensive DNA synthesis and high mitotic activity were found in the epithelium of the u te r -  
in e cavity: p roes t rus  and metes t rus  - 1st day of diestrus .  The cells synthesizing DNA in p roes t rus  divide in 
the same stage of the es t rous  cycle. The same can also be suggested for metes t rus  and the 1st day of di-  
es trus .  These findings are in agreement  with those descr ibed by Epifanova [2, 3], Lagucheva [4], and Budik 
[1]. 

Curves reflecting changes in ILN and MI in the uterine epithelium after  local i rradiat ion in a dose of 
400 R are  given in Fig. 1, curve 2 and Fig. 2, curve 2. The curves  for ILN and MI of the experimental  ani-  
mals are  considerably lower than those for the controls.  The decrease  varied depending on the stage of the 
sex cycle in which the animals were irradiated.  If the mice were i rradiated in p roes t rus ,  metes t rus ,  and 
the 1st day of d ies t rus  ILN was 43.2, 58.4, and 59.6 % of the control ,  respect ively  (Fig. 1, curve 2). On the 
3rd day of es t rus  ILN was 39.4% of the control. If the animals were i rradiated on the 2nd-3rd day of di-  
es t rus  and the ls t -2nd day of es t rus  ILN was 28, 25, 36, and 32% lower than for the unirradiated animals. 
The grea tes t  decrease  in ILN was observed on the 3rd day of es t rus  and in proes t rus .  DNA synthesis in 
the uterine epithelium is evidently more  sharply inhibited by irradiat ion in the stage of the sex cycle in 
which mass  entry of the cel ls  into the period of DNA sYnthesis is observed.  

Inhibition of mitotic activity (Fig. 2, curve 2) was observed after  i r radia t ion at all s tages of the sex cycle.  
The grea tes t  decrease  was found in proes t rus ,  the f i rs t  day of d ies t rus ,  and metes t rus ,  when MI was 18, 
24.6, and 20.8% of the control ,  respectively.  On the l s t -2nd  day of es t rus  MI was close to zero. On the 
2nd-3rd day of dies t rus  and on the 3rd day of es t rus  MI was 32, 36.4, and 29.8% of the control ,  respectively.  

The inhibitory action of the same dose of irradiat ion was thus manifested differently depending on the 
stage of the sex cycle. Besides the decrease  in ILN, MI also was reduced. 

The resul ts  agree with data descr ibed in the l i terature.  They show that the decrease  in DNA synthesis 
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and mitotic activity depends on the dose of the hormone presen t  at the t ime of i r radia t ion and the pulse of 
mitotic cycle in which most  ce l ls  of the epithelium of the reproduct ive  organs were at the time of i r r ad ia -  
tion [5-8]. 
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