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There are reports in the l i te ra ture  that  the inf l ic t ion  of  an injury or burn leads to reac t ive  changes in the  

surrounding tissues. It is also known that  injury to one of  a pair  of  symmet r i ca l  organs causes changes in the 

other. The inf l ic t ion of  a burn to one cornea in rats, for instance,  leads to a persistent fal l  in the number of  d i -  

viding cel ls  in both the damaged  and the in tac t  ( symmet r ica l )  cornea [2,  3]. 

The exis tence of  a diurnal per iod ic i ty  of  ce l l  prol i ferat ion has recen t ly  been proved in the cornea of  rats 

[1] and mice  [4]. There  are cer ta in  indicat ions of  possible changes in the diurnal per iod ic i ty  of mitosis under 
the influence of  t rauma in t h e  work of  Iaffe [5], who studied regenerat ion of  the l iver  in rats, 

In the present invest igat ion we studied the changes in the diurnal per iod ic i ty  of  ce l l  division after the 

inf l ic t ion  of  a burn, in the damaged  and the symmet r i ca l  cornea,  and also the changes in the diurnal pe r iod i -  
c i ty  in re la t ion to the t ime  of  day at which the  burn was infl icted.  

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

~or the exper iment  we used 160 ma le  mice ,  weighing from 20 to 25 g (110 mice  in the exper imenta l  

group and 50 in the control  group). The diurnal rhythm of ce l l  division in the cornea was studied after f ixation 

of  the ma te r i a l  at ~ntervals of  6 hours. 

After decap i ta t ion  of  the  animals  the ma te r i a l  was fixed in Zenker ' s  fluid and s tained with hematoxy l in  

by Carazz i ' s  method.  

A burn was inf l ic ted on the cornea of  the right eye by means of  a red-hot  dissecting needle ,  in the first 
series of exper iments  this operat ion being carr ied out at 9 A. M. and in the second series at 9 P. M. 

In order to count the dividing cel ls  in the cornea,  two lines were drawn at right angles to each other on the 
cover glass, and on each side of  these lines a l l  the fields of  vision were examined  in which mitoses were counted. 
On the average the number of  fields of  vision in one cornea was 145. In addi t ion,  in cer ta in  fields of  vision the 

average number of  cells  was counted. The mi to t i c  coeff ic ient  - i . e . .  the rat io of  the number of  dividing cel ls  

to the total  uumber of  cel ls  - was ca lcu la ted .  

The whole of  the numer ica l  results were t rea ted  s ta t i s t ica l ly  by the Fisher-Student  method. 

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

Diurnal pe r iod i c i t y  of  ce l l  prol i fera t ion in the  normal  cornea. The  Figure shows graphica l ly  the changes 

in the mi to t ic  coeff ic ient  in the course of  24 hours in the normal  cornea and after  burning. The  results obta ined 
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Changes in the  mi to t i c  coef f ic ient  in the cornea of  

a mouse in the course of  24 hours after inf l ic t ion  

of a bum. 

1) In the normal  cornea; 2) after  inf l ic t ion of  a burn 
in the morning (series I); 3) after inf l ic t ion of  a burn 
in the evening (series II). 

indica te  that  in the  ep i the l ium of  the cornea of  normal  mice  there was a diurnal  ~hythm of  ce l l  prol iferat ion.  
Starting at 9 A.M. the number of dividing cel ls  gradual ly  decreased,  and reached a min imum at 9 P.M. The 

fall  i~ the leve l  of mi to t i c  ac t iv i ty  from 9 A.M. to 9 P. M. was s ta t i s t i ca l ly  s ignif icant  (P = 0.001). 

At  3 A.M. asharp rise in mi to t i c  ac t iv i ty  began,  and this also was s ta t i s t ica l ly  s ignif icant  (P = 0.0001). 

At 9A.M.  on the following days a fal l  was observed in the number of dividing cel ls ,  but the difference in 

the intensi ty of  ce l l  division between 3 and 9 A.M. was not s ta t i s t ica l ly  s ignif icant .  

These findings showed that  there is a diurnal rhythm of  mi to t i c  ac t iv i ty  in the  cornea of normal  mice:  

the curve was c lea r ly  unimodal  in character .  

S imi la r  results have  also been obta ined by I. A. Utkin [4],  but the diurnal  rhythm of  mi to t i c  ac t iv i ty  was 

examined  by this worker in ma te r i a l  f ixed at  only  two t imes  of  day. Furthermore,  we ourselves had previously 

shown the exis tence  of  the same sort of curve of  diurnal rhythm of  ce l l  prol i ferat ion in the  ep i the l ium of  the 

cornea,  the epidermis  and the smal l  intest ine of  normal  rats [1]. 

The  l eve l  of  mi to t i c  ac t iv i ty  in the cornea after burning. After inf l ic t ion of  a burn on the cornea the 

tempo of  ce l l  division there  fe l l  sharply after  only 24 hours, The  depression of  mi to t i c  ac t iv i ty  24 hours after 

inf l ic t ion of  the burn was s ta t i s t i ca l ly  s ignif icant  both in comparison with the normal  cornea and in comparison 

with the opposi te  cornea to the one injured (P = 0.0001 and P = 0.016). Three  days after burning the intensi ty  
of ce l l  division in the injured cornea increased somewhat ,  but it r emained  at only ha l f  the  l eve l  of  that  in the 

cornea of  normal  animals .  

The fal l  in the value  of the  mi to t i c  ac t iv i ty  was s ta t i s t i ca l ly  s ignif icant  (P = 0. 017 and P = 0.027). 

Hence we could speak about a marked depression of  the  intensi ty  of ce l l  division in the cornea even three 

days after a burn had been in f l i c ted  on it. 

Unfortunately it was not possible to study the changes in the  cornea at other t imes  during the exper iment ,  
since in the ma jo r i ty  of  cases the inf l ic t ion  of  a severe burn led  to a discharge of  fluid from the  eye  and to 

shrinking of the cornea. 

The  diurnal  rhythm of  mi to t i c  ac t iv i ty  in the  opposi te  cornea to the  one injured,  the  burn being inf l ic ted  

during the morning. The changes in the mi to t i c  coef f ic ient  found in the 1st series of exper iments  showed that  
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the diurnal rhythm of  ce l l  division in the opposite cornea to the one damaged  was preserved (see Figure). FI0w - 
ever,  in ma te r i a l  f ixed at any t ime  of  day, the intensity of  ce l l  division here was rather be lowtha t  in the cornea 

r the  c0ntrol  animals.  

The  fal l  in the leve l  of mi to t ic  ac t iv i ty  in the opposite cornea began,  as i t  did in the normal  cornea , at 
9 A. M. T h e m i n i m u m  numberofdivis ions  was observed at 9 P. M. The fal l  in the tempo of ce l l  division at this 

t ime  was s ta t i s t i ca l ly  s ignif icant  (P = 0, 0001). 

As in the cornea of  normal mice ,  a sharp rise in mi to t ic  ac t iv i ty  was observed at 3 A , M . ( P  = 0.0001). 
At 9 A.M.on the third day after inf l ic t ion of  the burn, the number of dividing cells in the opposite cornea was 
approx imate ly  the same as that  character is t ic  of  the mi to t i c  ac t iv i ty  of normal  mice .  

Thus after inf l ic t ion of a burn on the cornea of mice ,  during the morning hours, the diurnal rhythm of m i -  

to t ic  ac t iv i ty  in the opposite cornea was preserved, although the intensi ty of  ce l l  division here was rather lower 
than in the  cornea of the control mice.  

The diurnal rhythm of  mi to t i c  ac t iv i ty  in the opposite cornea to the one damaged,  the  burn being inf l ic ted 
in the even in& In the 2nd series of  experiments  a burn was inf l ic ted  on the cornea in the evening (at 9 P.M.), 
i e .  at a t ime  when under ordinary conditions the number of  ce l l  divisions in the  cornea was min ima l .  Two 

days after inf l ic t ion of the burn, the mi to t ic  ac t iv i ty  in the opposite cornea to the one injured was considerably 
higher than that in the cornea of  the control animals  and in the opposite cornea to the one injured when the burn 
was infl icted in the morning. The difference in the intensity of ce l l  division in the corneas of  the mice  in the  
1st and 2nd series of  experiments  (9 P.M.) was s ta t i s t ica l ly  signif icant  (P = 0.003). At3 A.M. a further increase 

in mi to t i c  ac t iv i ty  was observed (P = 0.01). However,  in consequence of  the  considerable  individual  variat ions,  
the difference in l eve l  of  the mi to t i c  ac t iv i ty  in the corneas of  the mice  in the 1st and 2nd series of  this exper i -  

ment  at 3 A.M. was not s ta t i s t ica l ly  s ignif icant  (P = 0.05). A sharp fal l  in the  mi to t i c  ac t iv i ty  was then observed, 
continuing until  9 P.M. which indica ted  the possible compensat ion for the rise in mi to t i c  ac t iv i ty .  

Thus on the basis of  the results of  the 2rid series of  experiments  i t  could be concluded that  after inf l ic t ion 

of  a bum to the cornea of  m i c e  during the evening hours, the diurnal rhythm of mi to t i c  ac t iv i ty  was preserved, 

although the intensi ty of  cel l  division in this case was higher than when the burn was inf l ic ted  during the morn-  

ing. 

I t  is diff icul t  at  present to find the cause of this phenomenon. I t  can only be s ta ted that  the  differences in 
the changes of  mi to t i c  ac t iv i ty  after inf l ic t ion of an injury to an animal  during the morning or evening hours 

are not a chance happening,  s ince our results are tn agreement  with those described in the paper by Jaffe [5]. 

I t  may  thus be concluded from our results that the t ime  of  inf l ic t ion of  a burn has a bearing on the tempo 

of  ce l l  proliferation.  

S U M M A R Y  

The 24-hour rhythm of  ce l lu lar  division is preserved in symmet r ica l  cornea by inf l ic t ing corneal  burns 

in the morning. However,  the average  values of mi to t i c  coeff icients  during the whole exper iment  appear  to be 

lower than in the cornea of normal animals.  

The inf l ic t ion of  burn in the evening has no effect  on the character  of the 24 hour rhythm. However the 

general  leve l  of  mi to t i c  ac t iv i ty  is much higher. A stable depression of  the tempo of ce l lu la r  division was noted 

in the injured cornea. 
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