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The dura t ion  of m i t o s i s  in the a c i n a r  ce l l s  of the p a n c r e a s  va r i ed  f rom 1.7 to 2.5 h, in the hepa to-  
cy tes  f rom 1.3 to 5.2 h, and in the e p i d e r m i s  f rom 1.5 to 2.9 h. Diurnal  changes in the mitot ic  
index in the t i s sue s  inves t iga ted  were  due to both changes in the dura t ion  of mi tos i s  and d i f f e r -  
ences  in the r a t e  at  which the ce l l s  commenced  to divide.  The renewal  t ime of the t i s sues  s tud-  
ied,  although di f fer ing  sha rp ly  in adul t  an ima l s ,  was found to be about equal in r a t s  aged 7 days 
(12.3 days  in the p a n c r e a s  and 20 days in the l i ve r  and e p i d e r m i s ) .  
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Changes in the dura t ion  of mi tos i s  during the 24-hour pe r iod  have been d e s c r i b e d  in adult  an imal s .  
However,  d i f fe ren t  i n t e rp r e t a t i ons  have been put on these f indings.  According to some worke r s  [5, 6] chang- 
es  in the dura t ion  of m i to s i s  de t e rmine  the c h a r a c t e r  of the d iurna l  rhy thm in the number  of cel l  d iv is ions ,  
whereas  accord ing  to o the r s  [2-4,  7], the d iurna l  rhy thm of mi tos i s  depends on the r a t e  at  which the ce l l s  
s t a r t  to d ivide .  

There  is no in format ion  on d iurna l  changes  in the dura t ion  of m i t o s i s  in the t i s s ue s  of young an imals .  
Yet such data a r e  n e c e s s a r y  before  the l eve l s  of mot i t ic  ac t iv i ty  can be de te rmined  in d i f ferent  t i s sues  d u r -  
ing ontogenetic  deve lopment  of an ima l s .  The inves t iga t ion  d e s c r i b e d  below was c a r r i e d  out for this  pu r -  
pose.  

TABLE 1. Diurnal  Changes in MI, MIC, and t m in P a n c r e a s  and L ive r  
of 7-Day-Old  Rats  (dose of co lcemid  1.5 mg/kg) 
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E X P E R I M E N T A L  M E T H O D  

Three  s e r i e s  of expe r imen t s  were  c a r r i e d  out on 200 noninbred albino r a t s  aged 7 days .  The objec t  
of s e r i e s  I was to de t e rmine  the effect ive dose of co leemid .  Six groups of r a t s ,  with ten r a t s  in each group,  
were  used.  Colcemid was in jec ted  i n t r ape r i t onea l ly  at  10 a .m.  in doses  of 0.5, 1, 1.5, 2.5, and 3 mg/kg, 
r e spec t i ve ly .  

In s e r i e s  II and HI d iurna l  changes in the durat ion of mi tos i s  were  studied in the ac ina r  ce i l s  of the 
panc rea s ,  the parenchymatous  ce l l s  of the l i ve r ,  and the e p i d e r m i s  of the skin of the t runk a f te r  the admin-  
i s t r a t ion  of d i f ferent  doses  of co lcemid:  1.5 mg in s e r i e s  II and 0.5 mg /kg  in s e r i e s  III. 

The an imals  were  ki l led 4 h af te r  the inject ion of co lcemid .  Control  an imals  were  ki l ted eve ry  2 h 
during the 24-hour per iod ,  3 r a t s  at  each  t ime.  The m a t e r i a l  was fixed in Ca rnoy ' s  fluid. Microscop ic  
p r epa ra t i ons  were  s ta ined with C a r a z z i ' s  hematoxyl in .  The phases  of mi tos i s  were  counted in the panc reas  
for an average  of 9000 ce l l s ,  in the l iver  for 10,000-15,000 ce l l s ,  and in the e p i d e r m i s  for 3000-4000 ce l l s  
of the s t r a t um basa le  of each  animal .  

The mitot ic  index (M1) and index of blocked me taphases  (MIC) were  ca lcula ted  per  1000 ce l l s .  The 
dura t ion  of mi tos i s  was de te rmined  by the equation 

MI .t 
t . ,  M I C  , 

where t is  the dura t ion of action of eo lcemid .  

The r e s u l t s  were subjected to s t a t i s t i c a l  ana lys i s .  

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

I n s e r i e s  I, d o s e s o f  co lcemid  of 2, 2.5, and 3 mg /kg  proved le thal  for the 7 -day-o ld  r a t s .  The an imals  
died dur ing  the f i r s t  2 h a f te r  the inject ion.  Rats  of the r ema in ing  3 groups remained  al ive for 4 h af te r  in-  
ject ion of the substance although thei r  condition (except the group rece iv ing  0.5 mg/kg) was d e p r e s s e d  and 
some of the r a t s  had died 5 h a f te r  the beginning of the expe r imen t .  

Invest igat ion of the p r epa ra t i on  showed that doses  of co lcemid  of 1.5, 1, and 0.5 mg/kg  r e l i a b l y  a r -  
r e s t e d  mi to s i s  at the metaphase  s tage .  

The r e s u l t s  of the expe r imen t s  of s e r i e s  II a r e  given in Table 1. C l e a r l y  a w e l l - m a r k e d  diurnal  
rhythm of m i to s i s  was p r e s e n t  in the ce l l s  of the panc reas  and the hepatocytes  of the control  r a t s .  MI in the 
l iver  was s igni f icant ly  a l t e r ed  from 18 to 20 h (P =0.00) and f rom 20 to 2 h (P =0.004), and in the panc reas  

TABLE 2. Diurnal  Changes in MI, 
MIC, and t m in E p i d e r m i s  of 7 - D a y -  
Old Rats (dose of co lcemid  0.5 m g /  
kg) 
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f rom 18 to 22 h (P = 0.00) and f rom 18 to 2 h (P =0.01). 

The l a r g e s t  number  of dividing ce l l s  in these organs  was found 
at  night and in the e a r l y  morning (02.00-08.00 h). These r e s u l t s  
ag ree  with those obtained by the w r i t e r s  p rev ious ly  [1], although the 
max imal  values of MI were found at  02.00 h, compared  with at  22.00 
h in the prev ious  inves t iga t ion ,  and the mean d iurna l  value of MI was 
lower (4.9% in the l i ve r ,  6.7% in the panc rea s ,  compared  with 6.9 and 
9.8, r e spec t ive ly ) .  

The accumula t ion  of blocked m i t o s e s  in the p a n c r e a s  and l iver  
followed a d i f ferent  course .  MIC in the ce i l s  of the panc reas  fell 
s igni f icant ly  f rom 06.00-10.00 to 14.00-18.00 h (P = 0.01) to c o r r e s -  
pond to changes in the number  of mi toses  in the control  an imals .  
High values  of MIC were found in the l iver  for a cons ide rab le  pa r t  
of the 24 hours .  Only in the per iod f rom 14.00 to 18.00 and f rom 
22.00 to 02.00 h was a s igni f icant  d e c r e a s e  in the number  of co l ce -  
mid me taphases  observed  (P =0.01 and P =0.001, r e spec t i ve ly ) .  The 
accumula t ion  of blocked m i t o s e s  thus r ema ined  at a lmos t  the same 
level  both when MI was at i t s  h ighest  (02.00-10.00 h) and when it was 
min ima l  (10.00-14.00 h). 

The durat ion of mi tos i s  in the ce l l s  of the p a n c r e a s  changed 
only ve ry  s l ight ly  during the 24 hours .  The longest  dura t ion  of m i -  
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tos is  (2.5 h) co r r e sponded  to the t ime of the max ima l  MI. At o ther  t imes  of the 24-h per iod the duration 
of mi tos i s  r ema i ned  approx ima te ly  the s ame  (1.7-2.1 h}. The change in the durat ion of mi tos i s  in the 
pe r iods  of 02.00-06.00 and 14.00-18.00 h was c lose  to s ignif icant  (P = 0.03). 

The durat ion of mi tos i s  in the l iver  changed during the 24-h per iod f r o m  1.3 to 5.2 h. The course  of 
mi tos i s  was pa r t i cu l a r ly  slow in the per iod f r o m  22.00 to 02.00 h, when the number  of dividing cel ls  s t a r t ed  
to i nc r ea se  and the accumula t ion  of co lcemid mi toses  was min imal .  Di f ferences  in the durat ion of mi tos is  
in the per iods  18.00-22.00 and 22.00-02.00 h were  significant  {P=0.000). 

It can be concluded f r o m  the r e s u l t s  that the diurnal  changes in MI in the l iver  a re  mainly de termined 
by changes in the durat ion of mi tos i s ,  for the longest  durat ion of mi tos i s  coincided in t ime with the r i s e  in 
MI. However ,  s ince at some per iods  of the 24 hours  there  was a significant  dec r ea se  in the number  of 
cel ls  s t a r t ing  to divide, the poss ib i l i ty  cannot be ruled out that this fac tor  may  influence the c h a r a c t e r  of 
the diurnal  rhy thm of mi tos i s .  

The longest  durat ion of mi tos i s  in cel ls  of the panc reas  also was observed  at the t ime of the m a x i m u m  
of MI (02.00-06,00 h). Consequently,  in this t i ssue also the durat ion of mi tos i s  at this period was due to an 
i nc rea se  in the number  of cell  d ivis ions observed .  At other  t imes  of the 24-h period the durat ion of mi tos is  
r ema ined  a l m o s t  unchanged, whereas  MI fell s ignif icant ly.  This sugges ts  that diurnal  changes in MI in the 
ac inar  ce l l s  of the panc rea s  a re  de te rmined  not only by fluctuations inthe durat ion of m i t o s i s  but also by 
d i f fe rences  in the n u m b e r  of ce l l s  s t a r t ing  to divide at dif ferent  t imes  of the 24-h per iod.  

The r e su l t s  of the expe r imen t s  of s e r i e s  III a r e  given in Table 2. 

No signif icant  changes in MI in the e p i d e r m i s  of the control  an imals  were  found during the 24 hours .  
This can be explained by an inadequate number  of control  an imals .  However,  the c h a r a c t e r  of the change in 
MI in this e x p e r i m e n t  was s i m i l a r  to the changes obse rved  by the wr i t e r s  p rev ious ly  [1]. An inc rease  in 
the number  of cell  d ivis ions  was obse rved  at 22.00 h. 

MIC fell s ignif icant ly only within the pe r iods  18.00-22.00 and 22.00-02.00 h and 22~ and 
06.00-10.00 h (P =0.009 and 0.02, respect ively}.  

The r e su l t s  obtained by the study of the ep ide rmi s  showed that a t  some  t imes of the 24-h per iod both 
the r a t e  at  which the cel ls  s t a r t ed  to divide and the duration of the p roce s s  of  division i tse l f  changed. 

Since the changes in MI in this e x p e r i m e n t  during the 24-h period were  not significant,  it is imp o s -  
s ible  to draw any definite conclusion regard ing  the dependence of this p a r a m e t e r  on the fac tors  studied. 

Knowing the mean diurnal  value of MIC, the t ime of renewal  of the cel ls  in the t i ssues  studied can 
be de te rmined .  It was 12.3 days  for  the ce l l s  of the panc reas  and 20 days for the parenchymatous  cel ls  of 
the l ive r  and for  the ep ide rmi s .  

The renewal  t ime of these t i s sues ,  which d i f fe rs  sharp ly  in adult an imals ,  was thus approx imate ly  
the same in r a t s  aged 7 days .  
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