
place on account of migration of the recipient's hematopoietic cells. The findings indicating a small number of 
cells repopulating extensive areas of the hematopoietic system and a small scale of renewal of the hemato- 
poietic clones on account of hematopoietie stem cells arriving from the blood during steady-state hematopoie- 
sis are in full agreement with results [6J obtained recently in experiments with radiation chimeras. 

As Table 1 shows, the character of repopulation by the recipient's hematopoietic ceils was the same in 
the syngeneic and semisyngeneic systems. At all times of investigation no increase in the fraction of the 
donor's hematopoietic cells could be found in the heterotoplc focus. Hence, it follows that hematopoietic cells 
of the C57BL/6 genotype have no selective advantage over the cells of mice with a T6 chromosome in the terri-  
tory of the hematopoietic focus formed by stromal precursors of the C57BL/6 genotype. On the other hand, the 
absence of any decrease in their fraction in tile focus with the passage of time indicates that the phenomenon of 
hybrid resistance is not involved in this case [3, 5]. Hence it follows that hematopoietic cells of the (C57BL x 
CBA)F i hybrid capable of repopulation are not responsible for the phenomenon of hybrid resistance, as has 
been suggested [2] . 
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A C T I O N  OF X - R A Y  R A D I A T I O N  ON D N A  S Y N T H E S I S  

IN T H E  E P I T H E L I U M  OF T H E  U T E R I N E  G L A N D S  

AND I T S  D E P E N D E N C E  ON T H E  P H A S E  OF  T H E  

M I T O T I C  C Y C L E  

l~. E .  O g a n d z h a n y a n  a n d  S. A. M k r t c h y a n  UDC 612.627.015.36:547.963.32/: 
612.6/014.481.1 

The action of x - r a y  irradiat ion on DNA synthesis in the epithelium of the uterine glands of 
ovar iectomized mice stimulated by dihydr0st i lbestrol  and the dependence of its action on the 
phase of the mitotic cycle were studied by autoradiography with thymidine-3H. After local i r -  
radiation of the region of the uterus in a dose of 400 tad  the decrease  in the index of labeled 
nuclei was found to differ depending on the phase of the mitotic cycle in which most cells were. 

KEY WORDS: x - r a y  irradiat ion;  epithelium of uterine glands; DNA synthesis.  

During irradiat ion a decrease  in the number of labeled cells is observed in the reproductive organs and 
its degree depends on the state of the cells at the moment of i rradiat ion [2, 4-6, 8]. 

The object of this investigation was to study the action of x - r a y  irradiat ion on the entry of the epithelial 
ceils of the uterine glands into the phase of DNA synthesis  and the dependence of this action on the phase of the 
mitotic cycle in which most of the cells were. 
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T A B L E  1. Changes  in ILN in E p i t h e l i u m  of 
U te r ine  Glands  a f t e r  L o c a l  I r r a d i a t i o n  o f  
O v a r i e c t o m i z e d  M i c e  in a D o s e  of 400 R at  
V a r i o u s  T i m e s  a f t e r  In j ec t ion  of 0 .05 /zg  
D i h y d r o s t i l b e s t r o l  M • m) 
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ILN, % 
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27,5--2,0 4,1-----0,8 
45,9-----2,8 8,7---* 1,2 
13,8-----0,7 11,5-- 1,3 
45.9-----2,8 18,922,6 
17,6-----1,1 8,2-----1,2 
.13,5-----0,8 9,620,9 

<0,001 
<0,001 
> 0,05 
<0,001 
<0,001 
,<0,001 

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on 120 f e m a l e  (CBA • C57BL )F  1 mice  we igh ing  18-20 g. Be fo re  the b e -  
g inning of  the e x p e r i m e n t  o v a r i e c t o m y  was  p e r f o r m e d  on a l l  the  a n i m a l s .  An o i ly  so lu t ion  of d i b y d r o s t i l b e s t r o l  
in a dose  of 0.05 t~g was  u sed  in the e x p e r i m e n t ;  d o s e s  of d i h y d r o s t i l b e s t r o l  of 0.05 and 0.01 ~g a r e  o p t i m a l  for  
the e p i t h e l i u m  of the  u t e r i n e  g l ands  [ 1] .  L o c a l  i r r a d i a t i o n  of the mice  in the  r e g i o n  of the u t e r u s  was  g iven  
wi th  x r a y s  in a s i n g l e  d o s e  of 400 R by m e a n s  of the  RUM-11  a p p a r a t u s  (190 kV, 15 mA, f i l t e r s :  0 . 5 m m C u +  
1 m m  A1, dose  r a t e  63 R / m i n ) .  The  a n i m a l s  w e r e  d i v i d e d  into t h r e e  g roups .  

The  mice  of g roup  1 w e r e  k i l l e d  at v a r i o u s  t i m e s  (eight  a n i m a l s  at  e a c h  t ime)  a f t e r  i n j ec t i on  of the 
h o r m o n e  (2, 4, 8, 10, 12, 14, 18, 20, and 24 h). The  a n i m a l s  of the s e c o n d  g r o u p  w e r e  i r r a d i a t e d  4, 8, 14, and 
20 h (eight  m ice  at e a c h  t ime)  a f t e r  i n j ec t ion  of d i h y d r o s t i l b e s t r o l ;  e ach  ba tch  of mice  was  k i l l e d  6 h a f t e r  i r -  
r a d i a t i o n .  The  mice  of g roup  3 w e r e  i r r a d i a t e d  4 h a f t e r  i n j ec t ion  of the h o r m o n e  and w e r e  k i l l e d  at  two t i m e s :  
10 and 20 h a f t e r  i r r a d i a t i o n .  The  mice  of a l l  t h r e e  g r o u p s  w e r e  g iven  a s ing le  i n j ec t ion  of t hymid ine -3H in a 
dose  of 0.7 # C i / g  body we igh t  1 h b e f o r e  s a c r i f i c e .  The  mice  of g roup  1 a c t e d  as  the c o n t r o l .  The  e p i t h e l i u m  
of the u t e r i n e  g l ands  was  i n v e s t i g a t e d .  The  u t e r u s  was  f ixed  in C a r n o y ' s  f luid and e m b e d d e d  in p a r a f f i n  wax 
and s e c t i o n s  w e r e  cut  to a t h i c k n e s s  of 5 p. The  de w a xe d  s e c t i o n s  w e r e  c o a t e d  wi th  type  M r a d i o s e n s i t i v e  
e m u l s i o n ,  e x p o s e d  in a r e f r i g e r a t o r  for  16 d a y s ,  and then s t a i n e d  wi th  C a r r a z z i ' s  h e m a t o x y l i n .  In each  c a s e  
3000 c e l l s  w e r e  counted .  The  index of l a b e l e d  n u c l e i  (ILN, in %) was  d e t e r m i n e d  in the r e s u l t i n g  a u t o r a d i o -  
g r a p h s .  

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

The  e x p e r i m e n t a l  r e s u l t s  showed tha t  a s ing le  i n j ec t ion  of d i h y d r o s t i l b e s t r o l  ha a dose  of 0.05 ~g into the 
o v a r i e c t o m i z e d  mice  c a u s e d  an i n c r e a s e  in the  n u m b e r  of c e l l s  s y n t h e s i z i n g  DNA in the e p i t h e l i u m  of the 
u t e r i n e  g l ands .  The  f i r s t  m o r p h o l o g i c a l  s i g n s  of the ac t ion  of the  h o r m o n e ,  r e v e a l e d  as  an i n c r e a s e  in the 
n u m b e r  of c e l l s  e n t e r i n g  the p h a s e  of DNA s y n t h e s i s ,  w e r e  found 4 h a f t e r  i n j ec t ion  of the ho rmone  (ILN = 
3 .8 •  0.33%). T h e  ILN r o s e  g r a d u a l l y  and 12 h a f t e r  i n j e c t i o n  o f  d i h y d r o s t i l b e s t r o l  i t  r e a c h e d  27.68 * 2.3%. 
The  m a x i m a l  i n c r e a s e  in ILN was  o b s e r v e d  14 h a f t e r  i n j e c t i o n  of  the  h o r m o n e  (ILN = 45.9 • 2.8%). DNA s y n -  
t h e s i s  then  g r a d u a l l y  d i m i n i s h e d  in i n t e n s i t y ,  so  tha t  24 h a f t e r  i n j e c t i o n  of  t he  h o r m o n e  ILN was  13.5 • 0.8%. 
C o n f i r m a t i o n  tha t  the  cond i t i ons  o f  t h e s e  e x p e r i m e n t s  w e r e  w e l l  s t a n d a r d i z e d  was  g iven  by  the  a g r e e m e n t  
b e t w e e n  the  c o n t r o l  v a l u e s  and t h o s e  g i v e n  b y  o t h e r  w o r k e r s  [3, 7].  

L o c a l  i r r a d i a t i o n  of the  o v a r i e c t o m t z e d  mice  r e c e i v i n g  d i h y d r o s t i l b e s t r o t  in the  r e g i o n  of the u t e r u s  
c a u s e d  a s h a r p  d e c r e a s e  in DNA s y n t h e s i s  in the e p i t h e l i u m  of the  u t e r i n e  g l ands  (Tab le  1). The  a n i m a l s  Of 
g roup  2 w e r e  i r r a d i a t e d  6 h b e f o r e  s a c r i f i c e .  Since the mice  w e r e  k i l l e d  at  s u c c e s s i v e  p e r i o d s  a f t e r  i n j ec t ion  
of the h o r m o n e ,  i r r a d i a t i o n  o c c u r r e d  in d i f f e r e n t  p h a s e s  of the p r o l i f e r a t i o n  wave  induced  by in j ec t ion  of the  
ho rmone .  As  T a b l e  1 shows ,  in the  mice  of a l l  the  e x p e r i m e n t a l  g r o u p s  ILN at a l l  t i m e s  of the i n v e s t i g a t i o n  
was  s i g n i f i c a n t l y  l o w e r  than in the c o n t r o l  a n i m a l s .  However ,  th is  d e c r e a s e  was  i r r e g u l a r  and depended  on the 
p h a s e  of the p r o l i f e r a t i v e  wave  at the m o m e n t  of i r r a d i a t i o n .  It was  mos t  m a r k e d  at  the  10th hour of the e x -  
p e r i m e n t ,  i . e . ,  in mice  i r r a d i a t e d  4 h a f t e r  i n j ec t i on  of the ho rmone  (ILN was  14.9% r e l a t i v e  to the con t ro l ) .  
It can be conc luded  f r o m  the c o n t r o l  d a t a  that  in the p e r i o d  of i r r a d i a t i o n  the o v e r w h e l m i n g  m a j o r i t y  of e p i -  
t h e l i a l  c e l l s  of  the u t e r i n e  g l ands  had s t i l l  to e n t e r  the phase  of DNA s y n t h e s i s � 9  P r e s u m a b l y ,  however ,  mos t  of 
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the cells at this time had already passed f rom the G o period into the G 1 period and were engaged on the syn-  
thetic p rocesses  essent ial  for subsequent transit ion into the period of DNA synthesis .  This hypothesis is 
based, as shown by the resul ts  obtained with the mice of the third group, on the fact that in mice i rradiated 
during this period and killed 10 h after irradiation, entry of the cells into the period of DNA synthesis was 
sharply retarded.  However, 20 h after i rradiat ion ILN of the animals of the third group was close to the con- 
trol  value and amounted to 83.3% of it. 

The resul ts  confirm those of the wr i te rs '  previous  experiments  which showed that after i rradiat ion of 
mice 6 h after injection of dihydrost i lbestrol ,  i.e., before most of the ceils had s tar ted the period of DNA syn-  
thesis,  and if the animals were sacr i f iced 16ha f t e r in ] ec t i ono f the  hormone, hormonal stimulation of DNA syn-  
thesis  in the epithelial cells  of the mouse uterus was considerably inhibited. If the mice of this group were 
killed 20 h after i rradiat ion,  ILN was cons iderably  higher [2].  These resul ts  indicate that the response of the 
cells to i rradiat ion under the experimental  conditions used is manifested as delay of the beginning of DNA syn-  
thesis ra ther  than as its constant inhibition: 

As Table 1 shows, i r radia t ion  of the mice 8 h after injection of the hormone inhibited the entry of the 
cells into the period of DNA synthesis,  and ILN was 41% of the control value. In the epithelial cells of the 
uterus of the ovar iectomized mice st imulated by dihydrost i lbestrol  in a dose of 1.0 ~g, i rradiat ion at a time 
when ILN was somewhat increased could no longer  prevent the subsequent entry of most cells into the period 
of DNA synthesis  [2].  This suggests  that the radiosensit ive G 1 period lasts longer in the cells of the uterine 
glands. 

I r radiat ion of the mice 14 h after injection of dihydrost i lbestrol ,  when about 46.0% of the cells were in 
the period of DNA synthesis ,  was again sharply ref lected in prol iferat ive activity, and at the 20th hour of the 
experiments  ILN of the i r radiated mice was only 46.5~ of its value in the unirradiated mice. If i r radiat ion 
was given when the proliferat ion wave was falling its effect was weaker and at the 24th hour of the experiment 
ILN of the i r radiated mice was 71.7%, The inhibitory action of the same dose of i r radiat ion on the number of 
DNA-synthesizing cells in these experiments  thus depended on the phase of the mitotic cycle in which most of 
the cells of the uterine glands were at the time of irradiation. The greates t  decrease  in ILN was caused by i r -  
radiation of the mice at a time 10 h before the maximal increase  in ILN. 
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