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After  injection of hydrocor t i sone  into r a t s  of different ages  (1-168 days) a dec rease  in the 
number  of cell  divisions was found in the corneal  epithelial .  The inhibitory action of the 
hormone began a f t e r  4 h, and it continued for  the next 8 h. 

Among the hormones  par t ic ipat ing in the regulat ion of cell  division in the body, an impor tant  role is 
played by the glucocor t icoid  adrenocor t i ca l  hormones ,  which reduce the number  of cell  divisions in the tis~ 
sues of adult an imals  [1, 4, 5, 7-12]. The ant imitot ic  action of the glucocor t icoids  has  been shown to be 
highly se lec t ive ,  for  they reduce the number  of mi toses  sharply  in lymphoid t i s sues  but to a l e s s e r  degree  
in epi thel ial  t i s sues .  The action of cor t isone and adrenal in  on cell  pro l i fe ra t ion  has a lso  been shown to 
depend on the age of the exper imen ta l  an imals ,  which r a i s e s  the question of the fo rmat ion  of t i s sue  reac t ions  
to hormones  with r e spec t  to cell  pro l i fe ra t ion  in the course  of the individual development  of an imals  [3, 
5, 6]. 

The object ive of the p re sen t  invest igat ion was to study the action of hydrocor t i sone  on the mitot ic  ac -  
t ivi ty of cel ls  of the s t ra t i f i ed  squamous cornea l  epithel ial  of albino r a t s  during the i r  postnata l  ontogenesis .  

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

Exper iments  were  c a r r i e d  out on albino r a t s  of 14 age groups.  Each group consis ted  of 5-6 control  
and 5-6 exper imenta l  an imals .  Hydrocor t i sene  was injected in t raper i toneal ly  in a dose of 5 mg/100 g body 
weight in 10 h. Control  an imals  r ece ived  the corresponding volumes  of physiological  sal ine.  The corneas  
were  fixed in Ca rnoy ' s  fluid and total  two-dimensional  spec imens  were  obtained and stained with M a y e r ' s  
hematoxylin.  Cells and mi toses  (binocular a t tachment ,  objective 90, ocular  7) were  counted along mutual ly 
perpendicular  l ines pass ing through the center  of the cornea ,  while mi toses  and cel ls  were  counted sep-  
a ra t e ly  at the center  and at the per iphery .  In each  case between 12,000 and 24,000 cel ls  were  examined.  
The mitot ic  index (MI) was calcula ted in p romi l le .  The r e su l t s  were  analyzed s ta t i s t ica l ly  by the F i s h e r -  
Student method.  

EXPERIMENTAL RESULTS 

Exper imen t s  of Ser ies  I. The effect  of hydrocor t isone on MI of the cornea l  epi thel ial  of the r a t s  of 
different age groups was studied in this s e r i e s .  The an imals  were  sac r i f i ced  5 h a f t e r  injection of the hor -  
mone.  The r e su l t s  a re  given in Table 1. 

In the control  an imals  changes in the total  MI were  obse rved  in the course  of postnatal  ontogenesis 
(Table 1). On the 1st day a f t e r  b i r th  compara t ive ly  high mitot ic  activity was found in the cornea  of the r a t s ,  
but on the 3rd-9 th  days the level  of cell  pro l i fe ra t ion  fell  (P =0.001). Starting f r o m  the 11th day a fu r the r  
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T A B L E  1. Changes  in MI (in ~0) of C o r n e a l  E p i t h e l i a l  C e l l s  in 
A n i m a l s  of D i f f e r en t  Ages  a f t e r  R e c e i v i n g  In j ec t ion  of H y d r o c o r t i s o n e  

Age of 
animals 
(in days) 

1 

3 
5 
7 
9 

II 
14 
17 
21 
28 
35 
56 

ll2 
168 

con.MI - total 

trol expt. p 

7,7 3,1 O,O001 
3,5 1,6 O,O001 
4,2 2,2 0,0001 
5,6 2,5 0,0001 
3,9 1,9 0,0001 
8,2 3,9 0,0001 
8,3 10,4 0,062 

19,5 7,5 O,O001 
13,8 6,1 0,0001 
10,7 2,7 0,034 
7,1 5,5 0,971 
7,3 4,3 0,019 

13,2 5,6 0,0001 
13,3 7,1 0,001 

con- 
trol 

8,0 
3,5 
4,t 
5,8 
4,1 
8,2 
8,2 

.t9,2 
13,6 
10,5 
6,9 
7,4 

12,5 
11,7 

MI - center 

expt. p 

3,3 O,O001 
2,0 0,002 
2,6 0,003 
3,0 0,003 
2,4 0,002 
4,4 0,001 
8,7 0,814 
8,2 0,0001 
6,0 0,0001 
3,2 0,0001 
5,0 0,258 
3,8 0,01 
5,4 0,0001 
7,2 0,013 

con- 
trol 

7,4 
3,5 
4,2 
5,4 
3,8 
8,7 
8,2 

19,8 
14,0 
10,9 
7,3 
7,3 

13,5 
14,1 

MI - periphery 

~xpt, [ P 

2,6 0,0001 
1,4 0,0001 
2,0 0,0001 
2,3 0,0001 
1,6 0,0001 
3,7 0,0001 

I 1,4 0,026 
7,2 0,000[ 
6,1 0,0001 
2,3 0,0001 
5,8 0,442 
4,2 0,041 
5,6 0,000! 
7,1 0,0001 

T A B L E  2. Changes  in MI (in %0) of C o r n e a l  E p i t h e l i a l  C e l l s  of 
Ra t s  A g e d  3 Days  at  D i f f e r en t  T i m e s  a f t e r  In j ec t ion  of H y d r o -  
c o r t i s o n e  

Time after 
injection 
(in h) 

1 

2 
3 
4 
5 
7 
9 

12 
16 

MI - total MI - center MI 

con- I con- :on- 
trol expt. *" trol expt. P :rol " 

! 

7,8 ' 72 
67 15:7 
6,8 !6,7 
6,6 i 2,9 0,-~1 
7,1 3 , 6  0,001 
8,6 i 4,7 0,034 
9,6 ] 5,6 0,001 

10,0 ! 4,9 0,013 
' 5,1 4,3 - -  

8,5 8,0 --  
6.5 6,0 --  
6,8 7,1 
6,9 3,4 0,~1 
7,6 4,0 0,008 
9,4 5,1 0,038 
9,5 5,7 0,003 

11,8 5 2 0,023 
5,4 4:9 I - -  

7,3 
6,8 
6,8 
6,7 
6,5 
8,2 4,5 
8,9 5,5 
8,0 4,8 
5,0 3,9 

- periphery 

expt. P 

5,0 
5,6 
6,5 
2,8 0,002 
3,4 0,05 

0,009 
0,001 
0,001 
0,041 

i n c r e a s e  in m i t o t i c  a c t i v i t y  began ,  and  t h i s  r e a c h e d  i t s  m a x i m u m  on the 17th day (P=0 .0001) .  T h i s  i n c r e a s e  
in t h e  n u m b e r  of m i t o s e s  c o i n c i d e d  wi th  the  p e r i o d  of opening of the  p a l p e b r a l  f i s s u r e ,  which  t a k e s  p l ace  
in r a t s  a t  the  age  of 14-16 days  [2]. In the  a n i m a l s  of the  fo l lowing  age  g r o u p s , M I  of the  c o r n e a l  e p i t h e l i a l  
aga in  f e l l  unt i l  the  56th day  of l i fe .  A f t e r  the  r a t s  had  r e a c h e d  s e x u a l  m a t u r i t y ,  which  in r a t s  is  at  the age 
of 2 mon ths ,  the  l e v e l  of m i t o t i c  a c t i v i t y  in the  c o r n e a  i n c r e a s e d  aga in ,  but to  a l e s s e r  d e g r e e  than  in the  
17 -day  a n i m a l s .  The changes  in MI w e r e  s i m i l a r  at  the  p e r i p h e r y  and in the  c e n t e r  of the  c o r n e a .  

A f t e r  i n j ec t i on  of h y d r o c o r t i s o n e  t h e r e  w a s  a s ign i f i can t  d e c r e a s e  in the  t o t a l  MI in a l l  g r o u p s  in -  
v e s t i g a t e d  e x c e p t  in r a t s  a g e d  14 and 35 d a y s .  

M o r e o v e r ,  in the  e x p e r i m e n t a l  a n i m a l s  aged  14 days  the  n u m b e r  of c e l l  d i v i s i o n s  in the  p e r i p h e r a l  
p a r t  of the  c o r n e a  was  i n c r e a s e d .  

E x p e r i m e n t s  of S e r i e s  II .  Changes  in m i t o t i c  a c t i v i t y  in the  c o r n e a l  e p i t h e l i a l  of r a t s  at  v a r i o u s  t i m e s  
a f t e r  a d m i n i s t r a t i o n  of h y d r o c o r t i s o n e  w e r e  s t u d i e d  in t h e s e  e x p e r i m e n t s .  

A n i m a l s  aged  3 and  28 d a y s  w e r e  s a c r i f i c e d  at  d i f f e r e n t  t i m e s  a f t e r  i n j ec t i on  of the  h o r m o n e .  The  
r e s u l t s  a r e  g iven  in T a b l e s  2 and 3. 

A s  Tab le  2 shows ,  4 h 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  the  t o t a l  n u m b e r  of m i t o s e s  in the c o r n e a l  
e p i t h e l i a l  began  to  d e c r e a s e ,  a s  a l s o  did  the  n u m b e r  in the  c e n t e r  and  at  the  p e r i p h e r y .  The i n h i b i t o r y  ac t ion  
of the  h o r m o n e  l a s t e d  f o r  the  next  8 h, and  a f t e r  16 h no d i f f e r e n c e s  cou ld  be found be tween  the  n u m b e r  of 
m i t o s e s  in the  c o n t r o l  and  e x p e r i m e n t a l  a n i m a l s .  On the o t h e r  hand,  t h e s e  r e s u l t s  i nd ica t e  the  s i m i l a r  c h a r -  
a c t e r  of the  ac t ion  of h y d r o c o r t i s o n e  on m i t o t i c  a c t i v i t y  in the  v a r i o u s  zones  of the  c o r n e a l  e p i t h e l i a l  of r a t s  
aged  3 d a y s .  

The s i g n i f i c a n t  d e c r e a s e  in the  t o t a l  MI of r a t s  aged  28 days  (Table  3), j u s t  a s  in t hose  aged  3 d a y s ,  
was  o b s e r v e d  4 h a f t e r  i n j e c t i o n  of the  h o r m o n e ,  and  i t  l a s t e d  fo r  the  next  8 h. H o w e v e r ,  the  i n h i b i t o r y  a c -  
t i on  of h y d r o c o r t i s o n e  in the  c e n t r a l  p a r t  of the  c o r n e a l  e p i t h e l i a l  was  found only 7 h a f t e r  the  i n j e c t i on ,  
w h e r e a s  a t  the  p e r i p h e r y  of t he  c o r n e a  the  i n h i b i t o r y  ac t i on  of h y d r o c o r t i s o n e  b e c a m e  a p p a r e n t  a f t e r  4 h. 
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TABLE 3. Changes in MI (in %0) of Corneal  Epithelial Cells of 
Rats Aged 28 Days at Various Times af ter  Injection of Hydro-  
cort isone 

MI - total lvlI -- center MI - periphery 
Time after 
injection con- con- con- expt. 
in h) trol expt. p trol expt. P trol P 

1 
2 
3 
4 
5 
7 
0 

12 
16 

18,8 
10,0 
9,5 
5,0 

10.1 
9.9 
4,2 

16.4 
10.4 

17,7 
10,6 
9,4 
3,0 
6,2 
5,7 
1,3 
7,1 
7,8 

n 

o,~9 
0,017 
0,005 
0,007 
0,006 
0,141 

20,2 
10,8 
8.5 
4,7 

10,4 
9,4 
4,2 

16.7 
10.1 

18,9 
10,8 
9,4 
3,2 
6.9 
5,6 
1,0 
4,8 
8,1 

o,~5 
O, 199 
0,002 
0,006 
0,004 

18,1 
9,6 

I0,0 
5,2 

I0,0 
10,3 
4,0 

16,3 
10,5 

17,2 
10,5 
9,2 
3,0 
5,9 
5,7 
1,4 
8,3 
7,7 

0,018 
O, 009 
0,008 
0,011 
0,023 

Hence, the inhibitory action of hydrocort isone on the total MI in the corneal  epithelial appeared 4 h 
after  its injection. It is impossible to pinpoint the exact phase of the mitotic cycle at which hydrocort isone 
acts ,  but it most  probably influences the premitot ic  phase of the cycle.  

The resul ts  indicate that mitotic activity in the corneal  epithelial,  if determined at the same t ime 
of day, undergoes significant changes in the course of postnatal ontogenesis.  The absence of a decrease  
in MI in the animals aged 14 and 35 days after  injection of hydrocort isone suggests differences in the degree 
of sensit ivity of the corneal  epithelial cells at different age periods to this hormone.  The possibili ty is 
not ruled out that one possible cause of these resul ts  could be the existence of periods during the 24 hours 
in which the sensitivity of the cells to hydrocort isone is reduced or increased.  
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