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The proliferative pool was determined in the epithelium of the reproductive organs of 
mice.  Among mice receiving a single injection of progesterone,  a 100% proliferat ive 
pool was found in animals injected with thymidine-H3 every  3 h for 27 h. 

The t e r m  proliferat ive pool is used to describe the ratio between the number of proliferat ing cells 
and the total cell population. The method most commonly used to determine the proliferat ive pool is to 
inject thymidine-H 3 at shor te r  time intervals  than the mean duration of the S-period for a total period of 
t ime which exceeds the mean duration of the total mitotic cycle for  cells of the given population [1, 5]. Under 
these conditions all the proliferating cells of the population must be labeled. The reason why these con- 
ditions must be observed is that the duration of the individual phases of the mitotic cycle in some cells of 
the proliferating part  of the population may differ very  considerably f rom the mean time charac te r i s t i c  
of most  proliferat ing cells.  
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Fig. 1. Scheme of experiment to determine the proliferat ive 
pool. Groups 1 and 4) thymidine-H ~ injected every  3 h; groups 
2 and 6) every  6 h; groups 3 and 5) every  9 h; group 7) eve ry  
12 h. Arrows  pointing downward denote injections of thymidine-  
H3; c ross  shows sacrif ice of animals.  
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Fig. 2. Vaginal epithelium after  injection of thymidine-  
H 3 every  3 h for  27 h. 

Fig. 3. Uterine epithelium after  injection of 
thymidine-H ~ every  3 h for 27 h. 

When determining the proliferat ive pool of the 
uterine epithelium of ovar iectomized mice and mice 
receiving es t rone,  Epifanova [2] chose intervals be- 
tween thymidine-H 3 injections and a total duration 
of the experiment which corresponded approximately 
to the duration of the S-period and the duration of the 
mitotic cycle.  She obtained low values of the pro-  
l iferative pool. 

In a la ter  investigation [4], thymidine-H 3 was 
injected at hourly intervals  for  a much longer period 
than the total duration of the mitotic cycle.  In this 
way a 100% pool was obtained in the vaginal epithelium 
of ra ts  receiving estrogen.  Under the same exper i -  
mental  conditions a 100% pool was also obtained in 
the epithelium of the reproductive organs of ovar i -  
ec tomized mice [5]. 

All the investigations mentioned above were undertaken with es t rogens ,  The effect of progesterone 
on the proliferat ive pool of the epithelium of reproductive organs remained uninvestigated. It likewise 
was not known whether such short  intervals  are necessa ry  between the injections of thymidine-H 3, for over -  
saturation of the organism with thymidine could distort  the resul ts  [1]. 

The object of the present  investigation was to study these problems.  In addition, an attempt was made, 
by choosing groups with different intervals between injections of thymidine and different total durations of 
the experiment ,  to obtain resul ts  enabling the duration of the S-period to be compared  with the duration of 
the mitotic cycle in the epithelium of the reproductive organs of ovar iectomized mice and of mice receiving 
proges terone.  

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

Experiments  were ca r r i ed  out on female C57B1 mice.  All the animals were ovar iectomized 5 days 
before the beginning of the experiment  and then divided into 7 groups.  Group 1 included 8 mice, and all 
the other groups 6 mice.  The animals  of the f i r s t  5 groups rece ived  1 mg proges terone ,  and 18 h la ter  the 
mice of all groups s tar ted  to receiv.e thymidine-H 3 injections as follows: group 1 at intervals  of 3 h for 
27, group 2 at intervals  of 6 h for  30 h, group 3 at intervals  of 9 h for  27 h, group 4 at intervals  of 3 h for  
18 h, group 5 at intervals  of 9 h for 18 h, group 6 (control) at intervals  of 6 h for 48 h, and group 7 (control) 
at intervals  of 12 h for  48 h (Fig. 1). The scheme of the experiment  was chosen on the basis of the resul ts  
of an ea r l i e r  investigation to study the duration of phases of the mitotic cycle in mice receiving p roges -  
terone [3]. 

Thymidine-H 3 was injected in doses of 0.7 ~Ci/g body weight. The duration of exposure was 12 days. 
In the epithelium of the uterine cavity and in the s t ra tum basale of the vagina 3000 cells were counted, and 
in the epithelium of the uterine glands 1000 cells.  
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T A B L E  1. D e t e r m i n a t i o n  of P r o l i f e r a t i v e  Pool  in E p i t h e l i u m  of 
R e p r o d u c t i v e  O r g a n s  of Mice  
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Note .  M i n i m a l  and m a x i m a l  v a l u e s  fo r  the  g roup  a r e  g iven  in 
p a r e n t h e  se  s .  

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

In the  a n i m a l s  of e x p e r i m e n t a l  g r o u p  1 ( thymidine-H3 was  i n j e c t e d  e v e r y  3 h f o r  27 h) a 100% p r o -  
l i f e r a t i v e  pool  was  found in the  e p i t h e l i u m  of the  u t e r i n e  cav i ty  and v a g i n a  ( F i g s .  2 and 3), whi le  in the  m i c e  
of g roup  2 ( t h y m i d i n e - H  3 w a s  i n j e c t e d  f o r  about  the  s a m e  to t a l  p e r i o d  of t i m e  but  at  i n t e r v a l s  of 6 h) the  
p r o l i f e r a t i v e  poo l  d id  not r e a c h  100% but w a s  s t i l l  f a i r l y  high (85% in the  e p i t h e l i u m  of the  u t e r i n e  cav i t y  
and 93% in the  v a g i n a l  e p i t h e l i u m ) .  In the  m i c e  of g roup  3 (the i n t e r v a l s  w e r e  c h o s e n  so  a s  to be de f in i t e ly  
l o n g e r  than  the S - p e r i o d )  the  p r o l i f e r a t i v e  poo l  in the  e p i t h e l i u m  of the  u t e r i n e  c a v i t y  was  44%, and in the  
v a g i n a  67%. In the  a n i m a l s  of g roup  4 ( t h y m i d i n e - H  3 was  i n j e c t e d ,  a s  in g r o u p  1, a t  i n t e r v a l s  of 3 h but  
f o r  a t o t a l  p e r i o d  of 18 h) the  p r o l i f e r a t i v e  pool  in the  u t e r i n e  e p i t h e l i u m  w a s  70% and in the  v a g i n a l  e p i -  
t h e l i u m  77~ In g roup  5 ( i n t e r v a l s  be tween  i n j e c t i o n s  of t h y m i d i n e - H  3 w e r e  9 h and the t o t a l  p e r i o d  of a d -  
m i n i s t r a t i o n  was  18 h) the  l owes t  va lue  of the  p r o l i f e r a t i v e  pool  was  o b t a i n e d  (Table  1). 

The fo l lowing  c o n c l u s i o n s  can thus  be d rawn  f r o m  the r e s u l t s  of the  e x p e r i m e n t s  on the  a n i m a l s  of 
g roup  1: in mice  r e c e i v i n g  1 nag p r o g e s t e r o n e  5 days  a f t e r  o v a r i e c t o m y ,  a l l  c e l l s  in the  e p i t h e l i u m  of the  
u t e r i n e  cav i t y  and v a g i n a  took p a r t  in p r o l i f e r a t i o n ,  and p a s s e d  t h r o u g h  the phase  of DNA s y n t h e s i s  in the  
c o u r s e  of not  m o r e  than  46 h (18 h f r o m  the t i m e  of  i n j ec t i on  of p r o g e s t e r o n e  unt i l  the  beg inn ing  of the  e x -  
p e r i m e n t  +28 h of t h y m i d i n e - H  3 a d m i n i s t r a t i o n ) .  In add i t ion ,  if the  r e s u l t s  a r e  c o r r e l a t e d  wi th  the  con-  
d i t ions  of a d m i n i s t r a t i o n  of t h y m i d i n e - H  3 in t h i s  g roup ,  i t  can  be de duc e d  tha t  the  d u r a t i o n  of the  S - p e r i o d  
f o r  a l l  c e i l s  of the  popu la t ion  was  not  l e s s  than  3 h, and  the t o t a l  d u r a t i o n  of the  m i t o t i c  c y c l e  was  l e s s  
than  28 h. 

C o m p a r i s o n  of the  r e s u l t s  of the  e x p e r i m e n t s  on the m i c e  of g r o u p s  1 and 2, f o r  which  the  d u r a t i o n  
of t h y m i d i n e - H  3 a d m i n i s t r a t i o n  was  the  s a m e ,  but the  i n t e r v a l s  be tween  the i n j e c t i o n s  w e r e  d i f f e r e n t ,  s u g -  
g e s t s  tha t  i f  t h y r n i d i n e - H  3 i s  i n j e c t e d  at  i n t e r v a l s  of 6 h the  p r o l i f e r a t i v e  poo l  does  not  r e a c h  100% b e c a u s e  
a s m a l l  p r o p o r t i o n  of c e l l s  in the  popu la t ion  has  a s h o r t e r  S - p e r i o d  than  6 h. 

In g roup  4 the  i n t e r v a l s  be tween  i n j e c t i o n s  w e r e  equa l  to  the  i n t e r v a l s  in g roup  1, but the  d u r a t i o n  
of t h y m i d i n e - H  3 a d m i n i s t r a t i o n  was  18 h. In th i s  g roup  100% l abe l ing  was  not  a c h i e v e d ,  p r o b a b l y  fo r  two 
r e a s o n s .  F i r s t ,  s o m e  of the  c e i l s  a t  the  end of the  S - p e r i o d  and beg inn ing  of the  G 2 - p e r i o d  at  the  t i m e  
of the  f i r s t  i n j e c t i o n  of t h y m i d i n e - H  3 d id  not  s t a r t  on the next  p e r i o d  of s y n t h e s i s  dur ing  t h i s  t i m e ,  and 
in tha t  c a s e  the  t o t a l  d u r a t i o n  of G 2 +M of the  p r e v i o u s  c y c l e  +G 1 of the  new c y c l e  was  g r e a t e r  than  18 h. 
Second ,  s o m e  c e l l s  in the  popu la t ion  have a long l a t en t  p e r i o d  a f t e r  a d m i n i s t r a t i o n  of p r o g e s t e r o n e ,  and 
a f t e r  t h i s  t i m e  t hey  s t i l l  have not s t a r t e d  on the p h a s e  of 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  c r y p t s  a 100% p r o l i f e r a t i v e  pool  was  not  ob ta ined  in any s ing le  g roup .  
The dose  of p r o g e s t e r o n e  c h o s e n  p r o b a b l y  has  an i n h i b i t o r y  ac t ion  on c e r t a i n  e p i t h e l i a l  c e l l s  of the  u t e r i n e  
c r y p t s .  In a l l  g r o u p s ,  an i r r e g u l a r  d i s t r i b u t i o n  of l a b e l e d  nuc l e i  was  o b s e r v e d  in d i f f e r en t  s e c t i o n s  t h r o u g h  
the c r y p t s .  In s o m e  s e c t i o n s  a l l  n u c l e i  w e r e  l a b e l e d  whi le  in o t h e r s  only a few n u c l e i  w e r e  l a b e l e d .  
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In the two control  groups  the p ro l i fe ra t ive  pool was low. This may probably  be because the duration 
of the mitot ic  cycle of this pa r t i cu l a r  population was g r e a t e r  than 48 h, or  that under the exper imenta l  con- 
ditions used (ovar iec tomy 5 days before  the exper iment )  only par t  of the population pa s sed  through the m i -  
totic cycle.  

Compar i son  of the r e su l t s  obtained in the two control  groups,  in one of which (6) the t ime  between 
the injections was 6 h, while in the other  (7) it was  12 h, shows that in the f i r s t  group the p ro l i fe ra t ive  pool 
was twice as high as in the second. This  may indicate that the duration of the phase  of DNA synthesis  in 
mice 5 days a f t e r  ovar iec tomy is s ho r t e r  than 12 h. 

It follows f r o m  these  r e su l t s  that a f te r  admin is t ra t ion  of p roges te rone  to ova r i ee tomized  mice the 
duration of the mitot ic  cycle of the epi thel ial  ce l ls  in the reproduct ive  organs  was significantly reduced.  
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