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The t ime of appea rance  of the an t imi to t ic  act ion of hydrocor t i sone  on lymphocytes  of the 
thymus cor tex  in r a t s  depends on the age of the an imals .  In young ra t s  aged 1-9 days a 
d e c r e a s e  in the number  of m i t o s e s  occurs  a f te r  5h, but in r a t s  aged 14 and 28 days  it oc-  
curs  a f t e r  2 h. 

The g lucocor t i co id  hormone of the ad rena l  co r tex  reduce  the number  of ce l l  d iv is ions  in t i s sues  [1, 3, 
8-12]. It has a l so  been found that  the deg ree  of inhibi tory  action of hormones  on ce l l  p r o l i f e r a t i on  d i f fers  
in di f ferent  t i s s u e s .  The l a r g e s t  d e c r e a s e  in the number  of mi toses  was obse rved  in the lymphoid organs ,  
e spec i a l l y  the thymus.  These  inves t iga t ions  were  c a r r i e d  out on adult an ima l s .  With r e g a r d  to the o ther  
ad rena l  co r t i ca l  hormone (adrenal in) ,  i ts  act ion on mi to t ic  act ivi ty ,  even of the same t i s sue ,  has been shown 
t o d e p e n d o n t h e  age of the exper imen ta l  an imals  [2, 5]. These r e s u l t s  suggest  that t i s sue  r e s p o n s e s  to the 
act ion of hormones  on cel l  d iv is ion a r e  e s t ab l i shed  in the p r o c e s s  of individual  development  of an imals .  

The object  of this  inves t iga t ion  was to study the effect of hydrocor t i sone  on mi to t ic  ac t iv i ty  of thymus 
lymphocytes  of albino r a t s  at d i f ferent  ages .  

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

Exper imen t s  were  c a r r i e d  out on albino r a t s  of 14 age groups .  Each group cons i s t ed  of 5-6 control  
and 5-6 expe r imen ta l  an imals .  Hydrocor t i sone  was in jec ted  i n t r a pe r i t one a l l y  in a dose  of 5 mg/100 g body 
weight. The cont ro l  an imals  r ece ived  cor respond ing  volumes  of phys io log ica l  sa l ine  at the s ame  t imes .  
The thymus was fixed in Carnoy ' s  fluid and h i s to log ica l  sec t ions ,  5-6 # in th ickness ,  were  s ta ined with 
hematoxyl in .  Cel ls  and mi to se s  (binocular  a t tachment ,  900 • were  counted in the co r t i ca l  l a y e r  of the 
thymus,  in each case  during examinat ion of 20,000-25,000 ce l l s .  The mi to t ic  index (MI) was ca lcu la ted  in 
p r o m i l l e .  S ta t i s t i ca l  ana lys i s  of the r e su l t s  was by the F i s h e r -  Student method.  

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

E x p e r i m e n t s  o f  S e r i e s  I .  I n v e s t i g a t i o n  o f  E f f e c t  o f  H y d r o c o r t i s o n e  

on  MI  o f  R a t  T h y m u s  a t  D i f f e r e n t  A g e s  

In a l l  s e r i e s  of expe r imen t s  the hormone  was in jec ted  at 10 A.M. and the an imals  s a c r i f i c e d  at 3 P.M. 
The r e su l t s  obtained in s e r i e s  I a r e  shown in Table  1. 

The r e su l t s  in Table  1 show that age changes in mi to t ic  ac t iv i ty  occurs  in the control  an imals .  In the 
neonatal  per iod,  las t ing until  the age of 5 days,  a r e l a t i ve ly  high mi to t ic  ac t iv i ty  was observed ,  but then 
until  the age of 17 days the mi to t ic  ac t iv i ty  g radua l ly  fel l ,  subsequent ly  remain ing  at about the s ame  level .  

A s ignif icant  d e c r e a s e  in MI under  the influence of hyd roco r t i sone  took p lace  only before  the age of 
9 days.  In l a t e r  age groups  under  the same  expe r imen ta l  conditions,  no s ignif icant  d e c r e a s e  in the number  
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TABLE I .  

of R a t s  

Control 

Experimental 

C h a n g e s  in  MI  of T h y m u s  L y m p h o c y t e s  A f t e r  I n j e c t i o n  of  H y d r o c o r t i s o n e  D e p e n d i n g  on  A g e  

Group of animals , !  3 1 5  

i o,4 I I2,o 8,2 

6,0 ] 5,9 6,2 

0,00I 0,000[ 0.009 

7 

6,9 

9 

5,9 

3.8 3,7 

0,005 0,019 

11 

5,1 

5,2 

Age (in dayD 

14 17 

5,0 4,9 

5.1 5,8 

-- 0,07 

2I 28  

4,0 4,0 

4,6 5,[ 

0,13 0,51 

35 

3,6 

4,2 

0,58 

56 

4,0 

4,2 

0,85 

112 

5,0 

5,2 

168 

3,1 �84 

3,2 

TABLE 2. Changes i n  MI of Thymus 

Lymphoeytes in Rats of Different Ages 

1 and 2 h After Injection of 

Hydrocortisone 

Time after injection of 
hydrocortisone (in h) 

Age 
(in days) 

con- 
trol P 

3 
9 

I4 
28 
35 
55 
75 

8,2 
7,5 
4,6 
4,3 
3,6 
5,6 
4,1 

1 2 

con- expt. 
expt. P trol 

7,2 0,15 4,8 4,1 
6,0 0,35 6,2 5,8 
4,6 --  3,7 2,6 
4,2 - -  3,2 2,1 
4,2 0,07 2,6 2,6 
5,7 --  7,8 6,3 
2,8 0,13 2,5 4,1 

T A B L E  3. C h a n g e s  in  MI  of T h y m u s  

L y m p h o c y t e s  of R a t s  A g e d  3 a n d  28 D a y s  a t  

D i f f e r e n t  T i m e s  A f t e r  I n j e c t i o n  of 

H y d r o c o r t i s o n e  

Time after I 
injection of [ ~ 3 
hydrocortisone ~ >. con-iexpt.  
(in h) ~ trol I 

1 
2 

0,30 3 
0,70 4 
0,03 5 
0,005 7 

9 
070 12 
0,07 16 

Age (in days) 

con- 

P trol 

28 

i 

expt. 

Ii 
I2 
13 
I4 
15 
17 
19 

6,8 8,6 
5,4 4,2 
7,3 6,5 
7,1 7,6 

11,0 9,0 
10,5 7,7 
7,1 6,6 
9,7 6,3 
5,5 1,0 

0,35 I 5,4 0.26 4,7 
0,23 8,0 
0,44 7,4 
0,04 4,4 
0,01 7,2 
0,70 I 6,1 
0,02 6,0 
o,oo 5,7 

5,5 
3,I 
5,2 
5,9 
4,5 
6,3 
4,5 
[,5 
0,9 

0,02 
0,08 
0,09 
0.77 
0,50 
0,03 
0,0001 
0,0001 

of mitoses was found. In the experiments of series H and III the effect of the compound was studied on ani- 

mals of  d i f f e r e n t  a g e s  a t  d i f f e r e n t  t i m e s  a f t e r  i t s  i n j e c t i o n .  

S e r i e s  I I .  C h a n g e s  in M i t o t i c  A c t i v i t y  of T h y m u s  L y m p h o c y t e s  

at  S h o r t  P e r i o d s  a f t e r  I n j e c t i o n  of H y d r o e o r t i s o n e  

The results obtained in series II are given in Table 2. No decrease in the number of mitoses was 
found 1halter injection of the hormone in the animals of any age groups. A decrease in the number of 
mitoses 2 h after injection was found only in animals aged 14 days (close to significant, P=0.03) and aged 
28 days (statistically significant, P = 0.005). These results indicate a higher degree of sensitivity of the 
thymus lyrnphocytes in rats at these ages compared with other age groups. 

The object of these experiments, in which animals of two age groups (3 and 28 days) were sacrificed 
at different intervals of time after injection of the hormone, was to study the time of appearance of the in- 
hibitory action of hydrocortisone. The results are given in Table 3. 

In rats aged 3 days hydrocortisone began to exert its inhibitor action on mitosis 5 h after injection. 
This effect reached a maximum after 7 h. However, 9 h after injection no difference was found in the num- 
ber of mitoses in the control and experimental animals, but later the inhibitory action of the hormone began 
to show itself once again. These results indicate that changes in cell division after a single injection of the 
hormone occur in two phases. A special investigation is necessaryto establish the causes of this phenomenon. 

The decrease in MI in rats aged 28 days, as in the experiments of series II, was observed after 2 h. 
This followed by a period (from 3 to 7 h) during which no decrease in the number of mitoses was found in 
the experimental rats. However, considerable inhibition of cell division was found 9 h after injection, and 
this persisted until the end of the observations. Consequently, in this ease also, the results obtained in- 

dicated that changes in cell division after injection of the hormone occur in two phases. 

The problem of the mechanism of action of glucocorticoid hormones on mitotic cell division has not 

yet been adequately explained. The results described above show that the inhibitory action of hydrocorti- 
sone does not appear sooner than 2 h after its injection. This means that the hypothesis of the inhibitory 
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action of hydrocor t i sone  on pa s s age  of cel ls  f rom the p remi to t i c  phase  of the mitot ic  cycle into mi tos i s  
mus t  be t r ea t ed  with some  rese rva t ion .  

The exis tence of two phases  of changes in the number  of cell  divisions a f t e r  adminis t ra t ion  of the 
hormone  sugges ts  that the ant imitot ic  action of hydrocor t i sone  p o s s e s s  different mechan i sms .  It has r e -  
cently been postulated [7] that hydrocor t i sone  may  influence in t race l lu la r  molecule  r e a r r a n g e m e n t s  and 
the pe rmeab i l i ty  of cell  m e m b r a n e s ,  thereby  influencing exchanges between the cel ls  and the surrounding 
medium.  The poss ib i l i ty  is not ruled out that the biphasie  nature  of changes in the number  of mi toses  m a y  
be the resu l t  of the nonsimultaneous action of the hormone  on these  different  p r o c e s s e s  in the cel l .  
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