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Injection of colchicine into r a t s  r evea led  mitot ical ly  dividing le iomyocytes  inthe h y p e r t r o -  
phied muscle  t i s sue  of the p o s t e r i o r  vena cava of r a t s .  The frequency of dividing cells 
under these conditions did not exceed 1 : 1000-1 : 10,000. Many of these smooth  muscle  cells 
were  in p rophase .  
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Smooth musc le  cells in the walls of blood vesse l s  a re  now no longer r ega rded  as a s table ,  nortrenewing 
cell  population [5]. However,  the question of the p r e s e n c e  and role  of mitot ic  division of these cells in com-  
pensa to ry  growth of smooth  musc le  t i s sue  of a r t e r i e s  and veins have not been studied. Mitotically dividing 
le iomyocytes  have been demons t ra ted  in recen t  yea r s  in the damaged wall  of a r t e r i e s  and in the h y p e r t r o -  
phied muscle  t i s sue  of the u re t e r s  [7, 8]. The worke r s  cited used a method of counting mi toses  af ter  in jec-  
tion of colchicine into the an imals  [1]. 

In the p r e sen t  invest igat ion the p r e s ence  of mi to t ica l ly  dividing muscle  cells in hyper t rophied  muscle  
t i ssue  of the p o s t e r i o r  vena cava of r a t s  was studied, also taking advantage of the mi tos ta t ic  effect  of col-  
chicine. 

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

Hyper t rophy of the smooth  musc le  t i s sue  of the p o s t e r i o r  vena cava of noninbred ra t s  weighing up to 
260 g was induced by in ter fer ing with the outflow of blood f r o m  the p o s t e r i o r  vena cava by a method pub-  
l i shed p rev ious ly  [3]. Colehicine was injected in t raper i tonea l ly  in a dose of 1-1.5 p g / g  body weight during 
the morning  and evening (Table 1). The ra t s  were  decapi tated 4, 6, and 8 h af ter  injection of colchicine (Ta- 
ble 1). 

Al together  the veins of 38 exper imenta l  (undergoing the operation) and 12 control animals  were  s tud-  
ied. Total p repa ra t ions  of the p o s t e r i o r  vena earn ,  a f ter  fixation in Carnoy ' s  fluid, were  stained with gal-  
locyanin for  48 h and then counters ta ined  for  10-15 min with a 0.03% solution of c resy l  violet.  The number  
of mi toses  was counted in the whole a r e a  of the p repa ra t ion  and then e x p r e s s e d  p e r  100 m m  2 of its a r ea .  

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

On examinat ion of total  p repa ra t ions  of the p o s t e r i o r  vena cava in the control  an imals  (12 ra t s )  no 
mitot ica l ly  dividing le iomyocytes  could be found. In the muscle  t i ssue of the veins of the exper imenta l  an-  
imals  between 2 and 4.5 days a f te r  s tenos is  of the vein (27 observat ions)  in all  cases  mitot ical ly  dividing 
smooth  musc le  cells were  seen.  However,  these  cells were  ve ry  few in number .  
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T A B L E  1. N u m b e r  Of M i t o t i c a l l y  Div id ing  
L e i o m y o c y t e s  p e r  100 m m  2 A r e a  of To ta l  
P r e p a r a t i o n  of Wal l  of Ra t  P o s t e r i o r  Vena 
Cava  

Time after 
operation 
(in days) 

I. 2--4 
II .  8 
III. Con- 
trol 

IV. 2 

V 4(a) 

vI. 4(b) 

VII. 8 

VIII. Con- 
trol 

] Time of day 

�9 ~ .~  

6 9a.m. lp.m. 
3 9a.m. 1p.m. 

3 9a.m. lp .m.  

8 6 p.m. /Iidnight 

! 
nd 2 a.m 

7 ?.m. Midnight 

6 ? . m .  2 a . m .  

6 xm. /Iidnight 
nd 2 a.m. 

9 Aidnight 
p.m ad2 a.m. 

No. of mitoses 

7,0~1,0 
0 

0 
P~-m < 0,01 

15,0+1,4 
P~v-v~ < 0,01 

26,0~ 1,9 
Pv--v~ii < 0,01 

80,0-+-3,7 
Pw-v~H < 0,01 

4, 0 -~ 0, 8 
PVlI-VHI < 0,01 

o e~ 
7o 

32 

65 

51 

Fig .  1. M i t o t i c a l l y  d iv id ing  s m o o t h  m u s c l e  ce l l s  
in p r o p h a s e  s t a g e  in h y p e r t r o p h i e d  m u s c u l a r  coa t  
of  p o s t e r i o r  vena  cava  of r a t  (fifth day  a f t e r  d i s -  
t u r b a n c e  of venus  d r a i n a g e ) .  C r e s y l  v io l e t ,  1350 • 
i m m e r s  ion. 

The  n u m b e r s  of m i t o t i c a l l y  d iv id ing  l e i o m y o c y t e s  a r e  g iven  in Table  1. The s t a n d a r d  dev ia t ion  and 
s t a n d a r d  e r r o r  w e r e  c a l c u l a t e d  b y  equa t ions  fo r  a P o i s s o n  d i s t r i b u t i o n .  Th is  was  b e c a u s e  in f requen t  even t s  
obey  t h i s  d i s t r i b u t i o n  [2, 6]. I t  is  c l e a r  f r o m  Tab le  1 tha t  m i t o t i c a l l y  d iv id ing  s m o o t h  m u s c l e  c e l l s  in the  
m u s c u l a r  coa t  of the  ve ins  of the  e x p e r i m e n t a l  r a t s  2-5  days  a f t e r  i n t e r f e r e n c e  wi th  the  d r a i n a g e  of b lood  
w e r e  a s i g n i f i c a n t  and  r e l i a b l e  even t  (P < 0.01). 

The g r e a t e s t  n u m b e r  of  m i t o t i c a l l y  d iv id ing  l e i o m y o c y t e s  was  o b s e r v e d  a t  n ight  on the  fou r th  and  f i f th  
days  a f t e r  i n t e r f e r e n c e  w i th  the  b l o o d  d r a i n a g e .  H o w e v e r ,  even  a t  t h i s  t i m e  the  m a x i m a l  c o n c e n t r a t i o n  of 
t h e s e  c e l l s  d id  not  e x c e e d  1 : 1000. F o r  c o m p a r i s o n  i t  can be  s a i d  tha t  in a s i m i l a r  e x p e r i m e n t  the n u m b e r  
of  D N A - s y n t h e s i z i n g  l e i o m y o c y t e s  a f t e r  a s i n g l e  i n j ec t i on  of t h y m i d i n e - H  3, wi th  the  a n i m a l s  s a c r i f i c e d  1.5 
h a f t e r  the i n j ec t i on ,  was  7 0 - 8 0 / 1 0 0 0 ,  i . e . ,  two o r d e r s  of  magn i tude  g r e a t e r  [4]. 

I t  is  a l s o  c l e a r  f r o m  Tab le  i t ha t  t h e r e  is  a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  the  n u m b e r  of m i t o t i c a l l y  
d iv id ing  l e i o m y o c y t e s  depend ing  on the t i m e  of i n j ec t ion  of c o l c h i c i n e  and the  p e r i o d  b e f o r e  s a c r i f i c e  of the  
a n i m a l s .  F o r  i n s t a n c e ,  when the  m a t e r i a l  was  t aken  in the  a f t e rnoon  the n u m b e r  of d iv id ing  s m o o t h  m u s c l e  
c e l l s  was  s e v e r a l  t i m e s  s m a l l e r  than a t  n ight  (P < 0.01). In a n t m a l s  s u r v i v i n g  4.5 days  a f t e r  the  o p e r a t i o n  
and k i l l e d  a t  n igh t  the  n u m b e r  of m i t o s e s  was  s i g n i f i c a n t l y  h i g h e r  if  the  t i m e  e l a p s i n g  be tween  the i n j ec t i on  
of  c o l c h i c i n e  and s a c r i f i c e  was  not  6 h,  bu t  8 h ( P <  0.01). Th is  d i f f e r e n c e  in the  n u m b e r  of m i t o t i c a l l y  d i -  
v id ing  l e i o m y o c y t e s  r e f l e c t s  changes  in the  i n t e n s i t y  of p r o l i f e r a t i o n  depend ing  on the  t i m e  of day.  S i m i l a r  

606 



diurnal rhythmic  var ia t ions in pro l i fe ra t ive  activity of muscle cells have been observed  during physiologi-  
cal growth also,  judging f rom the intensity of DNA synthesis  [5]. 

It was noted that most  of the mitot ical ly  dividing le iomyocytes  in the hyper t rophied muscular  coat of 
the ra t s '  vein were  in the prophase  stage (Fig. 1). Besides smooth muscle cells in prophase and interphase,  
some le iomyocytes  were  seen in the metaphase stage of mi tos is ,  together  with cells with gross ly  swollen, 
hyperchromic ,  and agglutinated chromosomes  (these were  evidently dying}. 

The mitot ical ly dividing le iomyocytes  in prophase  under these conditions could be eas i ly  distinguished 
f r o m  the other mitot ical ly  dividing cells ,  such as endothelial cel ls ,  by the shape of thei r  nucleus. Mean- 
while, muscle cells in metaphase of mitosis  differed only slightly f rom mitot ical ly dividing endothelial 
cells.  The la t ter  could be distinguished by thei r  topography and shape: The cells were  si tuated super -  
f icial ly compared  with the muscle cells ,  and they had a widely spread  and sl ightly basophilic cytoplasm. In 
addition, mitot ical ly  dividing endothelial cells  were  seen most frequently on the second day af ter  the oper-  
ation (up to 150-200 per  100ram 2 of the prepara t ion) ,  whereas  le iomyocytes  were  most  numerous on the 
fourth to fifth day. 

These resu l t s  a re  interest ing f rom severa l  standpoints.  Since mitotical ly dividing le iomyocytes  were  
ex t r eme ly  few in number  even in the per iod  when they were  most numerous ,  it can be concluded that the 
marked  increase  in mass  of the muscle t i ssue ,  demonst ra ted  by the wr i t e r  previous ly  [3], does not depend 
on the increase  in the number  of cells  in the musc le  coat.  

The p re sence  of many mitot ical ly  dividing smooth muscle  cel ls  in prophase is very  interest ing.  The 
possibi l i ty cannot be ruled out that this is linked with the long durat ion of this phase of mitosis  in leiomyo- 
cytes in the pos t e r io r  vena cava of r a t s .  

The author is grateful  to P ro f e s so r  I. A. Alov for helpful advice during the planning of the invest iga-  
tion and ermmination of the prepara t ions .  
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