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A single dose of pentoxyl (100 and 500 mg/kg) was given by gas t r ic  tube to Wis tar  ra t s  on the 
10th and 13th days of pregnancy. On the 20th day of pregnancy the animals were  sacrificed, 
the l iver and kidneys of the mother  and embryos  were fixed, and the number of dividing cells 
was determined in histological sections. The mitotic index also was determined in the co r -  
neal epithelium of nonpregnant ra ts  also receiving pentoxyl in doses of 100 or  500 mg/kg.  In 
a dose of 100 mg/kg  pentoxyl st imulates mitotic activity of hepatocytes and cells of the renal  
cortex in rat  embryos  and also in the corneal  epithelium. An increase  in the dose to 500 
mg/kg considerably weakens the stimulant action of pentoxyl and leads to the appearance of 
toxic proper t ies .  

Pentoxyl (4-methyl-5-hydroxymethyluraci l )  is one of a group of therapeutic substances which s t imu- 
lates hematopoiesis  [8, 12] and reparat ive  regenerat ion [7, 12]. Because of its wide spectrum of action, the 
compound is extensively used in clinical medicine. 

The effect of pentoxyl on mitotic activity in the cells  of rat  embryos  was investigated and compared 
with i t s  action on cell division in adult rats .  

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

In the experiments  of ser ies  I a single dose of 100 or  500 mg/kg  of pentoxyl was given by gas t r ic  tube 
to female Wistar  ra ts  on the 10th and 13th days of pregnancy.  On the 20th day of pregnancy the ra ts  were 
sacrif iced; the l iver  and kidneys of the mothers  and the embryos  were fixed inl0% formalin,  after which the 
kidneys and l iver  were removed from some of the fetuses. The maternal  and embryonic  organs  were ex- 
amined histologically in sections stained with Mayer ' s  hematoxylin and eosin. 

In ser ies  II nonpregnant sexually mature rats  were  given pentoxyl at 7 a. m. The animals were  
sacr i f iced 4 h later;  total prepara t ions  of the cornea stained with Yasvoin ' s  i ron-hematoxyl in  were studied. 

The mitotic index (the number of dividing cells per  thousand cells) was determined in the l iver  and 
kidneys of mother  and fetus and also in the corneal  epithelium. In each case f rom 5,000 to 10,000 cells were  
examined. 

All the numerica l  resul ts  were subjected to stat ist ical  analysis.  

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

Pentoxyl had a marked stimulant action on mitotic activity of the hepatocytes and epithelial cells of 
the renal  cortex of the rat  embryos  (Table 1). 

The effect was par t icu lar ly  marked when the compound was given in a dose of 100 mg/kg,  for the num- 
ber  of dividing hepatocytes was increased  by almost  eight t imes, and the number of dividing renal cort ical  
epithelial cells by 2.7 t imes.  With an increase  in the dose of pentoxyl to 500 mg/kg  its effect on mitotic 
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Ef fec t  of P e n t o x y l  on M i to t i c  A c t i v i t y  
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a c t i v i t y  of the e m b r y o n i c  c e l l s  w a s  c o n s i d e r a b l y  r educed .  Al though  in th i s  dose  the compound  a l so  s t i m u -  
l a t e d  m i t o t i c  d iv i s i on ,  the e f fec t  w a s  much  w e a k e r  than  in a dose  of 100 m g / k g .  

Al though i t  i n c r e a s e d  the m i t o t i c  index  in the f e t a l  l i v e r  and k idney  t i s s u e s  p e n t o x y l  had  no e f fec t  on 
the d i s t r i b u t i o n  of the  n u m b e r  of d iv id ing  c e l l s  p e r  p h a s e s  of m i t o s i s ,  i . e . ,  i t  i n c r e a s e d  the n u m b e r  of e m -  
b r y o n i c  c e l l s  in a l l  the p h a s e s  of c e l l  d i v i s i o n  equa l ly .  

The  n u m b e r  of  d iv id ing  c e l l s  in the  l i v e r  and k i d n e y s  of adul t  a n i m a l s  i s  v e r y  s m a l l  [5, 13, 15, 16]. 
By c o n t r a s t  wi th  e m b r y o n i c  c e l l s  the m i t o t i c  a c t i v i t y  of h e p a t o c y t e s  and r e n a l  c o r t i c a l  c e l l s  of the adu l t  
r a t s  r e m a i n e d  unchanged  a f t e r  a d m i n i s t r a t i o n  of  pen toxy l .  

The  n u m b e r  of d iv id ing  c e l l s  in the c o r n e a l  e p i t h e l i u m  of  adu l t  r a t s  i s  f a i r l y  high [1, 2, 9]. W e l l  
m a r k e d  d i u r n a l  r h y t h m s  of m i t o t i c  a c t i v i t y  a r e  found in the c o r n e a l  e p i t h e l i u m  of the r a t s ,  wi th  an i n -  
c r e a s e  in the n u m b e r  of  m i t o s e s  in the  e a r l y  m o r n i n g  (6-8 a. m.) [5]. 

P e n t o x y l  s t i m u l a t e d  m i t o t i c  a c t i v i t y  only  in a dose  of  100 m g / k g .  In a dose  of  500 m g / k g  i t  had no 
e f fec t  on the  m i t o t i c  a c t i v i t y  of  the c o r n e a l  e p i t h e l i u m .  

The  r e s u l t s  of the e x p e r i m e n t s  on r a t s  thus  show that  p e n t o x y l  s t i m u l a t e s  m i t o t i c  a c t i v i t y  of  e m b r y o n i c  
c e l l s ,  and that  t h i s  e f fec t  i s  i n v e r s e l y  p r o p o r t i o n a l  to the  dose  used .  In a s m a l l e r  d o s e  the  compound  s t i m -  
u l a t e s  m i t o t i c  d i v i s i o n ,  wh i l e  in a l a r g e r  d o s e  i t s  tox ic  p r o p e r t i e s  b e c o m e  p r e d o m i n a n t  and l e a d  to a 
m a r k e d  d i s t u r b a n c e  of d i f f e r e n t i a t i o n  of the e m b r y o n i c  c e l l s .  

S t i m u l a t i o n  of  m i t o t i c  a c t i v i t y  by  pen toxy l  i s  e v i d e n t l y  connec t ed  wi th  i t s  i n t e r f e r e n c e  wi th  m e t a b o l i s m  
of n u c l e i c  a c i d s  and,  in p a r t i c u l a r ,  of RNA [4], a s  i s  c o n f i r m e d  by  the i n c r e a s e d  content  of  n u c l e i c  a c i d s  in 
v a r i o u s  o r g a n s  d u r i n g  the a c t i o n  of the compound  [10]. 

The r e s u l t s  of the p r e s e n t  i n v e s t i g a t i o n  s u g g e s t  that  in the induc t ion  of f e t a l  d a m a g e  by  v a r i o u s  a l -  
t e r i n g  ( inc luding  chemica l )  a g e n t s  not  only  d e p r e s s i o n  of m i t o t i c  a c t i v i t y  of  the  e m b r y o n i c  c e l l s  [3] but  a l so  
s t i m u l a t i o n  of  t h e i r  r e p r o d u c t i o n  m a y  p l a y  an i m p o r t a n t  r o l e .  F u r t h e r  e x p e r i m e n t a l  v e r i f i c a t i o n  of  th i s  
h y p o t h e s i s  i s  n e c e s s a r y .  
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