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In a study of mitot ic  act ivi ty  of the cornea l  epi thel ial  cel ls ,  r e s p o n s e s  to adrenal in  hyd ro -  
t a r t r a t e  were  found to d i f fer  at d i f ferent  t imes  of day. Application of the drug to the c o r n e a  
in the morning gave r i s e  to a marked  ant imitot ic  effect ,  whereas  in the af ternoon and even -  
ing this reac t ion  was weak.  

Cell r e s p o n s e s  to ident ical  s t imul i  (including to ce r t a in  drugs) have  been shown to va ry  with the t ime  
of day. Mice differ  in the i r  sens i t iv i ty  to ethanol [7], the endotoxin of Esche r i ch i a  coli [5], and to s t r o -  
phanthin [6]. The mor ta l i ty  af ter  admin is t ra t ion  of E. coli  endotoxin and s t rophanthin during the day was 
h igher  than at night. Growth ho rmones  and sa rco lys in  induced dif ferent  changes  in mitot ic  act ivi ty in 
var ious  t i s sue s  depending on the t ime  of the i r  adminis t ra t ion  [2, 8]. 

With these  obse rva t ions  in mind it  was decided to study the ant imitot ic  action of adrenal in  when the 
drug was admin i s t e red  at d i f ferent  t imes  of day. When injected into an animal  or  given by local  application,  
adrenal in  cons iderably  delays the init iat ion of mi tos i s  by the cell  and thus d e p r e s s e s  mitot ic  act ivi ty [1, 
3, 4]. This  reac t ion  was used  as a t e s t  to study the changes  in the cell  r e sponse  to adrenal in.  

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

Twenty albino mice  aged about 3 months were  used  and the t e s t  subs tance  was applied local ly  to the 
cornea.  A drop of adrenal in  h y d r o t a r t r a t e  solution made up in physiological  sal ine (1:100,000) was applied 
to the r ight  cornea ,  and a drop of physiological  sal ine was applied to the lef t  (control c o r n e a  of the s ame  
animal).  The drop r ema ined  on the co rnea  for  10 sec,  and was then ca re fu l ly  r e m o v e d  by means  of a swab. 
The adrenal in  was  applied at 8 A.M. and 8 P.M. The an imals  were  sac r i f i ced  1 h a f t e r  application. 
Mi toses  were  counted in total  p r epa ra t i ons  of the co rnea  stained with t r ioxyhemate in  (in 100 f ie lds  of 
v is ion of each specimen) .  The total  num be r  of  mi toses  was e x p r e s s e d  in absolute t e r m s ,  and the ra t io  

TABLE 1. Changes in Mitotic Activi ty under  the Influence of 

Ratio between phases of 
mitosis, % 

! 

15,2 18,0 I 1,5 65,3 
13,2 9,0 i 1,4 76,3 

6,1 35,4 2,5 56,0 
4,5 26,7 2,4 66,3 

Adrenal in  Hydrotar t rat~ 

Time of ] Group of No.of Decreasein ani- Mitotic 
day i animals reals activity tivity,mit~ 

Control 7 240,4 
8 A.M. [ Expt. 7 123,8 48,5 

8 P.M. Control Expt. 77 100,8 74, I 26,4 
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Diurnal  changes in mitot ic  ac -  
t ivi ty  and re la t ive  pe rcen tages  of phases  
of mi tos is  during action of adrenal in  hy-  
d r o t a r t r a t e  on cornea l  epi thel ium during 
morning (A) and evening (B): 1) control;  
2) af ter  application of adrenal in  hydro-  
t a r t r a t e ;  P) prophase ;  M) metaphase;  A) 
anaphase;  T) te lophase.  Ordinate:  I) 
phases  of mi tos i s  (in %), I1) num ber  of 
mi toses  (absolute f igures) .  

between the phases  of mi tos is  in percen tages .  Stat is t ical  
analys is  of the r e su l t s  was c a r r i e d  out 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  

The expe r imen ta l  r e su l t s  showed that  the mitot ic  ac-  
t ivity in the corneal  epi thel ium of the control  mice exhibits  
diurnal f luctuat ions with high values  in the morning and low 
values  in the evening. Adrenal in  hyd ro t a r t r a t e  caused a 

sharp  d e c r e a s e  in mitotic activity,  but this effect  va r i ed  
with the t ime  of day (Fig. 1). When the drug was applied in 
the morning,  the mitotic activity in the right co rnea  was r e -  
duced by 29.9% re la t ive  to the control  (P =0.0001). When the 
drug was applied at 8 p .m. ,  i t  also lowered mitotic activity,  
but the d e c r e a s e  re la t ive  to the control  in this case  was only 
14.6% (P--0.1). The ra t io  between the phases  of mi tos is  in 
the control  and exper imen ta l  groups remained  unchanged 
during both morning and evening. 

These expe r imen t s  were  repea ted  in two analogous 
s e r i e s ,  and identical  r e su l t s  were  obtained. In s e r i e s  2 
(Table 1), a f t e r  applicat ion of adrenal in  hyd ro t a r t r a t e  in the 
morning,  mitot ic  act ivi ty was reduced by 48.5% (P < 0.0001), 
whereas  a f te r  applicat ion in the evening, the number  of 
mi toses  was reduced by only 26.4% (P = 0.1). The r e su l t s  of 
these  expe r imen t s  thus show that  the react ion  of the cel ls  to 
the ant imitot ie  action of adrenal in  hyd ro t a r t r a t e  v a r i e s  with 
t ime  of day. 

The highest  ant imitot ie  effect  was obse rved  in the morning,  but in the evening this reac t ion  was weak 
and not always s ta t i s t ica l ly  significant.  

In view of the impor tance  of these  r e su l t s  to pharmacology ,  fu r the r  s tudies must  be made of the 
diurnal  r e sponse  of different  t i s sues  to drugs.  
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