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Exper imen t s  on r a t s  showed that  t h e r m a l  burns  of the skin d is turb  the d iurna l  rhy thm of m i -  
tot ic  ac t iv i ty  in the co rnea l  epi thel ium. Compared  with n o r m a l  an ima l s ,  an addi t ional  peakof  
the number  of mi toses  appea r s  during the pe r iod  o f m i n i m a l m i t o t i c  ac t iv i ty  (evening). It was 
a lso  shown that  the dura t ion of mi tos i s  in burned r a t s  v a r i e s  f rom 0.8 h (maximum of mi to t ic  
act ivi ty)  to 4.4 h (minimum of mi to t ic  act ivi ty) .  

Under c e r t a i n  e x p e r i m e n t a l  condit ions the d iurna l  rhythm of mi to t ic  ac t iv i ty  can be shif ted or  even 
d i s tu rbed  without a change in the mean  d iurna l  index [8]. The study of ce l l  d iv is ion in the co rnea l  ep i the-  
l ium af te r  t h e r m a l  burns  has shown that  on the second day af te r  burning the number  of m i t o s e s  i n c r e a s e s  
in the morning  but d e c r e a s e s  in the evening compared  with the control .  No informat ion  on the effect of 
burns  on the d iurna l  rhythm of ce l l  d iv is ion could be found in the a c c e s s i b l e  l i t e r a t u r e .  

The object  of this  inves t iga t ion  was to study the d iurna l  rhythm of mi to t ic  ac t iv i ty  in the co rnea l  ep i -  
the l ium and the dura t ion of m i to s i s  a f te r  t h e r m a l  burns  of the skin. 

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

The co rneas  (90) f rom 45 noninbred r a t s  weighing 80-100 g were  used for  the invest igat ion.  The ha i r  
was shaved f rom the back  of the cont ro l  an imals .  A burn  was inf l ic ted on the shaved su r face  of the back  of 
the expe r imen ta l  an imals  by  appl ica t ion  of a l ighted s p i r i t  swab (about 20% of the body su r face ,  exposure  
30 sec) .  The an imals  were  s a c r i f i c e d  s t a r t i n g  32 h af te r  burning.  The cont ro l  an imals  were  s a c r i f i c e d  
eve ry  2 h and the expe r imen ta l  eve ry  4 h for 24 h. An inject ion of 5 m g / k g  colchic ine  was given to the ex-  
p e r i m e n t a l  an imals  4 h before  s ac r i f i c e .  The mitot ic  index (MI) was ca lcu la ted  for  100 f ie lds  of v is ion af-  
t e r  counting mi to se s  in to ta l  p r e p a r a t i o n s  of the cornea  [4]. To ca lcu la te  the durat ion of m i t o s i s ,  the mean 
value of MI was de t e rmined  for the cont ro l  an imals  for  each of the pe r iods  of action of colchic ine  on the 
co r re spond ing  group of expe r imen ta l  an imals .  The durat ion of mi tos i s  was ca lcu la ted  by the equation in 
[6, 7]. The s ign i f icance  of d i f fe rences  was a s s e s s e d  by means  of the n o n p a r a m e t r i c  c r i t e r i o n  of invers ion  
(V). The null hypothes is  was not t rue  when P_< 0.01. 

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

Calcula t ion  of MI in the co rneas  of the control  r a t s  showed that  there  is a definite d iurna l  rhythm in 
the number  of mi to se s .  The c h a r a c t e r  of the d iurna l  changes was s i m i l a r  to that  d e s c r i b e d  in the l i t e r a t u r e  
[1, 3, 5]. Two m a x i m a  of mi to t i c  ac t iv i ty  (at noon and midnight) and 2 min ima  (at 4 p.m. and 4 a.m.)  were  
observed .  The d i f fe rences  between the values  of MI at the max imum and min imum of mi to t ic  ac t iv i ty  were  
s t a t i s t i c a l l y  s igni f icant  (P < 0. 01). His to logica l  inves t iga t ion  of the co rneas  of the e xpe r i m e n t a l  an imals  
showed no anaphases  or  t e lophases ,  indicat ing that the c o r r e c t  dose of colchic ine  had been  chosen. The 
graph (Fig. 1) c l e a r l y  showed the d iurna l  c h a r a c t e r  of accumulat ion  of colchiehine me taphases  (C-metha-  
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Fig. 1. Change in diurnal rhythm 
of proliferat ion in corneal  epithe- 
lium 32 h after burning of the skin: 
1) control; 2) experiment;  3) rate 
of mitosis.  Abscissa ,  t ime of day; 
ordinate: MA) mitotic activity 
(mitotic index for control,  num- 
ber  of C-metaphases  for exper i -  
ment) per 100 fields of vision, 
t m) duration of mitosis  (in h). 

phases). The dynamics of the accumulation of C-metaphases differed 
in charac te r  f rom the diurnal rhythm in the control. Three peaks of 
mitotic activity of cell division were o b s e r v e d -  at 8 p.m.,  4 a.m.,  
and noon. Whereas in the control MI increased f rom 4 p.m. to mid- 
night (first peak), in the experimental  ser ies  the number of C-meta -  
phases fell until midnight. During the period of minimum mitotic 
activity in the control animals (2-6 h) a f resh increase in the number 
of C-metaphases  was observed in the cornea of the experimental  
rats.  The third maximum of mitotic activity in the experimental  se-  
r ies  coincided with the morning maximum of MI in the control. In 
the burned animals the diurnal rhythm of mitotic activity in the cor -  
nea at night (10 p.m.-2 a.m.) and in the ear ly  morning (4-6 a.m.) was 
thus changed by compar ison with the control animals. The duration 
of mitosis  in the burned rats  varied f rom 0.8 h (at 10 a.m.-2 p.m.) to 
4.4 h (at 2-6 p.m.). The longest duration of mitosis  was observed in 
the evening: 2.9 h f rom 10 p.m. to 2 a.m. and 4.4 h f rom 2 to 6 p.m. 
At these t imes the number of C-metaphases was s imi lar  to MI in the 
control. Consequently, the rate  of mitosis  was in fact slowed. 

Similar changes in the duration of mitosis  in the cornea of 
normal  mice were demonstrated by Mamontov and Ivanova [6]. I r r a -  
diation does not affect the diurnal rhythm of mitotic activity in the 
normal  or regenerat ing liver [2]. 

No data on the diurnal variat ions in the rate  of mitosis in the 
normal  rat  ret ina could be found, and the question of whether burns 
affect the rate  of mitosis  must therefore  remain  open. 

After thermal  burns of the skin changes thus take place in the diurnal rhythm of cell division in rats  
in the morning (maximum of mitotic activity in the corneal  epithelium): an additional peak of prol i ferat ive 
activity appears in the period of minimum mitotic activity (the evening). Diurnal changes also take place 
in the duration of mitosis  in burned rats :  f rom 0.8 h (maximum of mitotic activity) to 4.4 h (minimum of 
mitotic activity). 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

L I T E R A T U R E  C I T E D  

I. A. Alov and N. V. Krasi l 'nikova,  Dokl. Akad. Nauk SSSR, 142, No. 4, 933 (1962). 
V. I. Bulgak, Abstracts  of Proceedings of the 9th International Congress of Anatomists ,  Histologists,  
and Embryologis ts  [in Russian], Leningrad (1970), p. 200. 
M. T. Gololobova, Byull. ~,ksperim. Biol. i Med., No. 9, 118 (1958). 
A. B. Denisov, in: Proceedings of a Conference of the Research Labora tory  of Moscow Stomatolo- 
gical Institute to Review Previous Work [in Russian], Moscow (1971), p. 17. 
V. N. Dobrokhotov and A. G. Kurdyumova, Abstracts  of Proceedings of the 2rid Conference on Rege- 
neration and Cell Division [in Russian], Moscow (1960), p. 31. 
S. G. Mamontov and L. N. Ivanova, Tsitologiya, No. 1, 51 (1971). 
L A. Utkin, Byull. l~ksperim. Biol. i Med., No. 6, 56 (1953). 
C. Pi lgr im,  K. J. Lennartz,  K. Wegener, et al., Z. Zel lforsch. ,  6._~8, 138 (1965). 

708 


