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The diurnal  rhythm of mitot ic  act ivi ty in ce l l s  of the in t e ra lveo la r  septa  of the lungs of 20- 
day r a t  fe tuses  co r r e sponds  to the rhythm in the adult .  In r a t s  aged 1, 3, and 10 days  the 
curve  of diurnal  f luctuat ions of mitot ic  act ivi ty has a max imum in the evening and a mini-. 
mum in the morning~ After  the 17th day of pos tna ta l  development  the definit ive d iurnal  
rhythm with a m ax i m um  of the number  of mi to ses  in the morning and the min imum in the 
evening is  es tab l i shed  in the lung t i s sue .  The  mean  diurnal  mitot ic  act iv i ty ,  although v e r y  
high in the fetus ,  fa l ls  sharp ly  immedia t e ly  a f t e r  b i r th .  It r i s e s  again on the third day,  but 
fal ls  on the seventh day and la te r .  
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Invest igat ions of the dynamics  of  changes in mi to t ic  act ivi ty of the lung cel ls  during the 24--h per iod  
have recent ly  been published [4, 6]. The diurnal  rhythm of cell  divis ion in the in t e ra lveo la r  septa  of the 
lungs has been  shown to follow a unimodal  curve  with a max imum of the n u m b e r  of mi to ses  in the morning 
and a min imum in the evening. Invest igat ions c a r r i e d  out in the Depar tment  of Genera l  Biology of the Sec-  
ond Moscow Medical  Inst i tute have shown that the level  of mitot ic  act ivi ty and the c h a r a c t e r  of the diurnal  
rhy thm of cel l  divis ion depend on the age of the animal  [1-3]. 

The  rapid morphogenet ic  p r o c e s s e s  taking place  in the lungs during the f i r s t  days  and weeks a f t e r  
b i r th  [5, 7, 9] must  evidently be re f l ec ted  in the p ro l i f e r a t i ve  act ivi ty of the lung ce l l s .  

However ,  the p r o b l e m  of how the r a t e s  of p ro l i f e ra t ion  va ry  with the a n i m a l ' s  age ,  and the age at 
which the definit ive diurnal  rhy thm of mitot ic  act ivi ty is  es tab l i shed  in the lung t i s sues  r ema in  unexplained. 
The  p re sen t  invest igat ion was ca r r i ed  out in an a t tempt  to shed light on these  p r o b l e m s .  
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The lungs of 400 albino r a t s  aged 1, 3, 7, 10, 17, 28, and 45 days  and the lungs of 20-day fe tuses  were  
The an imals  were  decapi ta ted at in t e rva l s  of 4 h during the 24-h  per iod ,  six or  seven an imals  at each 

The number  of mi to ses  in 5000 cei ls  of the in t e ra lveo la r  septa  of the lungs was counted in paraf f in  
sec t ions ,  6 p in th ickness  and stained with hematoxyl in  and eosin.  The l a r g e r  p ropor t ion  of mi to ses  was 
found in the a lveo la r  ce l l s ,  and mi toses  were  ex t r eme ly  r a r e  in cel ls  of the endothelium and the su r face  
epi thel ium of the lung [6]. The  mi to t ic  index was e x p r e s s e d  p e r  1000 cei ls .  
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The re su l t s  a r e  given in F igs .  I and 2. Changes in mitot ic  act ivi ty of the cel ls  of the in t e ra lveo la r  
septa  during the 24-h per iod  were  found in the kings of r a t s  of all  age groups .  The  m o s t  dis t inct  diurnal  
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Fig.  1. Curves  of changes in mi to t ic  act ivi ty 
of cel ls  Of i n t e r a lveo l a r  sep ta  f r o m  ra t s  of 
d i f ferent  ages  dur ing the 24-h per iod:  a) 20- 
day fe tuses ;  b) young r a t s  aged 1 day,  c) 3 days ,  
d) 7 days ,  e) 10 days ,  f) 17 days ,  g) 28 days ,  and 
h) 45 days .  Absc i s sa ,  t ime  of day; ord ina te ,  
mi to t ic  index (in ~ 
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Fig.  2. Changes in mean diurnal  mi to t ic  act ivi ty 
of cel ls  of i n t e r a lveo l a r  septa  of the lungs in r a t s  
of d i f ferent  ages .  Absc i s sa ,  age of an imals  (in 
days);  n u m b e r s  above columns show mitot ic  index 

(in ~ 

rhythm of cel l  divis ion was obse rved  in fe tuses  
(Fig. la)  and in sexual ly m a t u r e  an imals  (Fig. lh) .  
The m a x i m u m  of the number  of m i t o s e s  in the fe tuses  
was obse rved  during the morning  (10 a .m.)  and the 
min imum at 10 p .m .  (P = 0o000). The  mean  diurnal  
mi to t ic  act ivi ty was high (4.17~ The fact  was 
noted that the c h a r a c t e r  of the diurnal  rhythm in 
the lungs of the fe tuses  co r r e sponds  to the c h a r a c t e r  
of the rhythm in the lungs of adult an imals  ~ The dy-  
n a m i c s  of  p ro l i f e r a t i ve  p r o c e s s e s  in the t i s sues  of 
the fe tuses  p robab ly  depends on hormona l  regulat ion 
by the mothe r  for  s i m i l a r  r e su l t s  have been obtained 
with o ther  o rgans  [1]. 

Curves  of  the diurnal  rhy thm of mitot ic  activity 
in the lungs of r a t s  aged 1, 3, and 10 days  were  
s i m i l a r  iN the t ime  of the i r  max imum,  which ocu r r ed  
during the evening.  

In r a t s  aged 7 days  the d iurnal  f luctuat ions of  
mi to t ic  act ivi ty were  slight.  

In r a t s  aged 17 ~:nd 28 days  the m a x i m u m  of the 
number  of m i to se s  was shifted to the morning .  Dif- 
f e r ences  between the max imal  and min imal  Values 
of mitot ic  act ivi ty were  s ta t i s t ica l ly  significant 
(P = 0.001). It is at this  age that the hormona l  s ta tus  
of the r a t s  i s  f o rmed ,  and this is  evidently re f lec ted  
in the c h a r a c t e r  of the diurnal  rhy thm of mitot ic  
act ivi ty  in cel ls  of d i f ferent  organs  and, in pa r t i cu l a r ,  
of the lungs. 

The diurnal  rhythm of mi tos i s  in the lungs of 
an imals  aged 45 days  is definit ively es tabl ished and 
it co r r e sponds  to that in the adult. 

The mean diurnal  va lues  of mitot ic  act ivi ty 
of ce l l s  of the in t e ra lveo la r  septa  of the lungs also 
va ry  with age (Fig. 2). In the fetus these indices a re  
ve ry  high (4.17~ and they fall  sha rp ly  immedia te ly  
a f t e r  b i r th  (1.83~ The p r o c e s s  of b i r th  i t se l f  ev i -  
dently has  an inhibi tory action on cell  p ro l i fe ra t ion ,  
for the same  fact  was obse rved  during the study of 
the diurnal  rhy thm of mi tos i s  in the l iver  of fetal  
and neonatal  r a t s  [1]. 

On the third day of pos tna ta l  development  the 
mean diurnal  index of mitot ic  act ivi ty r o s e  (3.00~ 
but on the seventh day and l a te r  i t  fell .  T h e s e  r e su l t s  
agree  with those obtained in e~per imen t s  on the 

lungs of golden h a m s t e r s  and mice  [8], although the authors  cited did not take into account diurnal  va r i a t ions  
in mi to t ic  cell  d ivis ion.  

During postnata l  development  of  lung t i ssue  there  is thus a gradual  d e c r e a s e  in the mean  diurnal  
mi to t ic  activity of  the cel ls  of the i n t e r a lveo l a r  sep ta  of the lungs and a change in the c h a r a c t e r  of  the 
diurnal  rhythm of mi to s i s .  In the f i r s t  2 weeks a f t e r  b i r th  the dynamics  of changes in mitot ic  act ivi ty in 
the cour se  of the 24-h per iod is  desc r ibed  by a cu rve  r i s ing  to a m a x i m u m  of the number  of mi to ses  during 
the evening.  After  the 17th day the definit ive d iurnal  rhy thm is es tabl ished,  with a m a x i m u m  of the number  
of m i to se s  in the morning  and a min imum in the evening. It i s  in te res t ing  to note that,  just  as in the lung 
t i ssue ,  the diurnal  rhy thm of mi tos i s  in the ea r ly  s tages  of pos tna ta l  development  of the l iver ,  esophagus,  
and ep ide rmi s  was the r e v e r s e  of the diurnal  rhy thm of mi tos i s  in the t i s sues  of adult an imals ,  and during 
growth of the animal  the m a x i m u m  of mitot ic  act ivi ty  shifted to the morning .  

252 



The s imi la r i ty  between the changes in the rhythm of mitotic activity in the lungs and other  t issues  
evidently indicates that cell  division is regulated by common fac tors .  
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