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The i n t e n s i t y  of c e l l  d i v i s i o n  in the  e p i t h e l i u m  and s t r o m a  of the  t h y r o i d  and the e p i t h e l i u m  o f t h e p a r a -  
t h y r o i d ,  the  a n t e r i o r  lobe  of the  p i t u i t a r y ,  and the  s m a l l  i n t e s t i n e  of m a l e  a lb ino  r a t s  d e c r e a s e s  with age .  
The  p e r i o d  of  s e x u a l  m a t u r a t i o n  of the  a n i m a l s  i s  a c c o m p a n i e d  by an i n c r e a s e  in c e l l  d i v i s i o n  in  the  e n d o -  
c r i n e  g l a n d s  and,  i r r e g u l a r l y ,  in the e p i t h e l i u m  of the  s m a l l  i n t e s t i n e .  

The  s tudy  of  m i t o t i c  d i v i s i o n  f r o m  the  age  a s p e c t  i s  i m p o r t a n t  fo r  u n d e r s t a n d i n g  the  p r i n c i p l e s  g o v e r n -  

ing  g rowth  of  the  o r g a n s  and the  b e h a v i o r  of c e i l  r e n e w a l  in  t hem a t  d i f f e r e n t  p e r i o d s  of o n t o g e n e s i s .  

Age  c h a n g e s  in the n u m b e r  of m i t o s e s  in the  e p i t h e l i u m  and s t r o m a  of the  t h y r o i d ,  and in the  e p i t h e -  
l i u m  of the  a d e n o h y p o p h y s i s ,  p a r a t h y r o i d  g land ,  and s m a l l  i n t e s t i n e  of r a t s  w e r e  s tud i ed  in t h i s  i n v e s t i g a -  
t ion .  

EXPERIMENTAL METHOD 

The main series of experiments was carried out on 50 male albino rats of different ages: group 

1 -mean weight 5.3~ 0.4 g (aged 2 days), group 2 -29• 0.8 g (aged about 18-25 days), group 3 -91• 10 g (aged 

T A B L E  1. Changes  in  MI (in %) in O r g a n s  of A l b i n o  R a t s  wi th  Age  
(M*~) 
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Note, Here and in Table 2 the subscripts attached to P(1, 2, etc:.) denote the level of 
significance of the result relative to the group indicated by the same number in the 
table, 
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TABLE 2. Changes in MI (in %) in Organs of Albino Rats with Age 
(M~: a) 

Group I 
of ant-] Thyroid 
mals epithelium 
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i 
2 

8erie~ C 
I 
2, 

0.0494- 0,021 
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P1=0.014 

Intestinal epi- 
thelium 

32.6-+5.3 
41,4-+ 1.4 
PI= 0,008 

27.2-+ 6.0 
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Note. Here and in Table 1 the subscr ipts  attached to P (1, 2, etc.) de-  
note the level of significance of the resul t  relat ive to the group indi- 
cated by the same number  in the table. 

45-50 days), group 3a - 1 1 9 ~ 9  g (aged 55-60 days), group 4 -148=~8 g (aged 70-75 days), group 5 -227:E18 g 
(aged 120-130 days), group 6 - 2 8 7 * 4 9  g (aged 250-270 days).  

Organs of 32 male  albino r a t s  of different ages  were  investigated in three additional ser ies .  Se r i e sA:  
group 1 - m e a n  weight 94~29 g (aged about 45-50 days), group 2 -115~:23 g {aged 55-60 days); ser ies  B: 
group 1 - 9 8 •  g (aged 45-50 days), group 2 - 1 4 8 - 8  g (aged 70-75 days); se r ies  C: group 1 -92:~4 g (aged 
45-50 days), group 2 -188=~15 g (aged 90-100 days). 

The animals  were sacr i f iced at 9-10 A.M. Cell division in the organs was est imated by calculation 
of the mitotic index (MI). 

MI of the thyroid epithelium was calculated per  40-60 thousand thyroid cells  in each case.  MI of the 
connect ive- t i ssue  cel ls  of the thyroid s t roma was calculated per  total number of thyroid cells  examined. 
MI of the para thyroid  epithelium was determined per  4-7 thousand cells, MI of the epithelium of the anter ior  
pi tui tary per  50-60 thousand cells,  and MI of the epithelium of the small  intestine in 50 longitudinally sec-  
tioned crypts  (4.5-5 thousand cells) of each animal.  

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

Thyroid epithelium. As Table 1 shows, MI of the thyroid cells  of animals  aged 18-25 days was lower 
than in the gland of r a t s  aged 2 days.  With the onset of puberty (weight of r a t s  199 g) MI increased,  and 
la ter  it fell sharply.  

Thyroid s t roma.  Mitoses were observed in the connect ive- t issue cells of the thyroid s t roma only of 
animals  which had reached sexual matur i ty  (Table 1, groups  3 and 4). 

Para thyro id  epitheliu m. MI of the para thyro id  cel ls  was much higher in the animals of near ly  all age 
groups (except group 4) than MI of the thyroid epithelium and adenohypophysis of the same animals .  MI was 
approximately  5 t imes  less  in the para thyroid  of r a t s  aged 18-25~days than in animals  aged 2 days, but it 
remained unchanged throughout the period of sexual maturi ty,  diminishing after  its end. 

Adenohypophysis.  MI of the gland cel ls  of the an ter ior  lobe of the pi tui tary remained prac t ica l ly  un- 
changed in the animals  of groups 2, 3a, and 4. It fell sharply in adult and aging animals .  

Small intestine. The highest value of MI was observed in the intestine of animal s aged  2 days.  In r a t s  
of other age groups, MI of the intestinal epithelium was lower than in the animals  of group 1, but the dif- 
ference  between the groups was ve ry  slight. 

If, therefore,  the levels  of cell  division a re  compared  at the two ext remes,  the general  conclusion can 
be drawn that in adult and aging animals  mitotic prol i fera t ion in all the organs studied was lower in its in- 
tensity than at the beginning of postnatal  development.  The decrease  in cell prol i fera t ion in the endocrine 
organs  with age was more  marked  than in the epithelium of the small intestine.  
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In the per iod of puber ty ,  cell  p ro l i f e ra t ion  i nc rea sed  in in tens i ty  in the thyroid epi thel ium and s t roma ,  
but in the ce l l s  of the pa ra thy ro id  and adenohypophysis  the level  of mi to t ic  p ro l i f e ra t ion  at  this  per iod  of 
ontogenesis  was re la t ive ly  high. 

Stimulation of cell  divis ion in the per iod  of puber ty  evidently is  not the r e su l t  of a t e m p o r a l  shift in 
mitot ic  ac t iv i ty  a s soc ia t ed  with the 24-hour  cycle  of mi tos i s ,  because  at l eas t  in the thyroid of r a t s  of dif-  
fe ren t  ages ,  as  the obse rva t ions  showed, no i n c r e a s e  in MI was obse rved  f rom 8 to 10 A.M. 

The r e s u l t s  of the additional s e r i e s  of expe r imen t s  given in Table  2 conf i rm the influence of sexual 
ma tu r i ty  on the age dynamics  of cell  divis ion in the body. In an ima l s  which have reached sexual matur i ty  
cell  divis ion in the epi thel ium and s t r o m a  of the thyroid and in the epi thel ium of the adenehypophysis  is  in- 
c r ea sed .  Stimulation of cell  division at  th is  t ime  may  a l so  occur  in the epi thel ium of the smal l  intest ine 
( se r i e s  A and B), but it i s  found i r r e g u l a r l y .  The re  a r e  r e p o r t s  in the l i t e r a tu r e  of an i nc r ea se  in the in- 
tensi ty  of cell  divis ion in the e p i d e r m i s  of albino mice  at the t ime of puber ty  [2]. 

Although it follows f rom data p re sen ted  by Alov [1] that ma le  sex ho rmones  inhibit cell  division, the 
changes  taking p lace  in the endocr ine  and other s y s t e m s  of the body at  puber ty  evidently have a more  com-  
plex influence on the pa t t e rn  of cell  p ro l i f e ra t ion  in the body, which is  intensif ied at this  s tage of ontogene- 
s i s .  

1. 
2. 
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