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EFFECT OF FREE RADICAL SCAVENGERS ON THE IN-VITRO CYTOTOXICITY 
OF MITOZANTRONE 

M.B.R. P a r t r i d g e ,  J. O ' N e i l l  and L.H. P a t t e r s o n .  School of Pharmacy, 
L e i c e s t e r  P o l y t e c h n i c ,  L e i c e s t e r ,  LE1  9BH. 

MitoZantrOne (Novantrone)  is a b i s  (alky1amino)anthraquinone an t i tumour  agen t  
b r o a d l y  based on t h e  a n t h r a c y c l i n e s  such as d o x o r u b i c i n .  I n t e r c a l a t i v e  binding 
o f  mi tozan t rone  and t h e  a s s o c i a t e d  e f f e c t s  on DNA and RNA s y n t h e s i s  and 
r e p l i c a t i o n  may be  a f a c t o r  i n  i ts  c y t o t o x i c  a c t i v i t y  (Cheng and Zee-Cheng,l983). 
However m i t o z a n t r o n e  can be  m e t a b o l i c a l l y  reduced t o  a f r e e  r a d i c a l  s p e c i e s  
( P a t t e r s o n  e t  a l , l 9 8 4 ) .  S ince  mi tozan t rone  f r e e  r a d i c a l  may c o n t r i b u t e  t o  the  
o v e r a l l  an t i t umour  a c t i v i t y  o f  t h e  pa ren t  compound we have i n v e s t i g a t e d  t h e  
e f f e c t  of f r e e  r a d i c a l  s c a v e n g e r s  on t h e  c y t o t o x i c i t y  o f  mi tozan t rone  a g a i n s t  
c u l t u r e d  HeLa cel ls .  

HeLa c e l l s  were grown a s  monolayers  and passaged u s i n g  s t a n d a r d  t echn iques  
e s s e n t i a l l y  a s  d e s c r i b e d  by Freshney (1983).  The method of q u a n t i t a t i n g  
c y t o t o x i c i t y  was based on that of Uyeki et al (1981)  w i t h  e l e c t r o n i c  
enumerat ion and s i z i n g  of h a r v e s t e d  monolayers u s i n g  a c o u l t e r  coun te r .  In s o m e  
experiments  HeLa ce l l s  were incuba ted  w i t h  f r e e  r a d i c a l  s cavenge r s  (loo@) 
24h p r i o r  t o  t h e  a d d i t i o n  of  m i t o z a n t r o n e .  

Mitozantrone ( IpM) i ncuba ted  w i t h  e x p o n e n t i a l l y  growing c e l l s  f o r  24h caused 
a 49k5% dec rease  i n  cel l  numbers compared t o  monolayers  n o t  t r e a t e d  wi th  
d rug .  I n  a d d i t i o n ,  t h e  modal c e l l  s i z e  d i s t r i b u t i o n  was i n c r e a s e d  by 22% ( f i g .  1). 

Fig.1  HeLa mdal cell size Although 24h d r u g  c o n t a c t  t ime was r o u t i n e l y  
used it  was a l s o  observed t h a t  a 30min d rug  
c o n t a c t  time produced t h e  same e f f e c t  as 
shown i n  f i g u r e  1. I n c o r p o r a t i o n  of f r e e  
r a d i c a l  s cavenge r s  d i d  n o t  d i m i n i s h  the  
a n t i p r o l i f e r a t i v e  e f f e c t  nor cel l  s i z e  
d i s t r i b u t i o n  r e s u l t i n g  from mi tozan t rone  
t r ea tmen t  ( t a b l e  1). 

relative cell size 

Tab le  1 E f f e c t  of f r e e  r a d i c a l  s cavenge r s  and mi tozan t rone  (MTZ) on HeLa c e l l s .  

Treatment % c e l l  number modal c e l l  s i z e  (p)  
no d rug  100 - 15.7i.O. 5 
M Z  ( ~ P M )  51 L5 19.lk0.7 
MTZ t N  -ace t y l c  ys t e i n e  18.5LO. 2 
MTZ t v i t a m i n  C 41i7 19.0+0 .5  
MTZ t g l u t a t h i o n e  4424 19.3i0.4 

r e s u l t s  are t h e  mean S.D. of  a t  least  3 expe r imen t s  

44k4 

The r e s u l t s  show t h a t  m i t o z a n t r o n e  i s  c y t o t o x i c  t o  HeLa c e l l s  producing an 
a n t i p r o l i f e r a t i v e  e f f e c t  and i n h i b i t i o n  of c e l l  c y c l e  p r o g r e s s i o n .  The i n a b i l i t y  
of  f r e e  r a d i c a l  s cavenge r s  t o  d imin i sh  t h i s  c y t o t o x i c i t y  s u g g e s t s  t h a t  t he  
mechanism of a c t i o n  o f  m i t o z a n t r o n e  i n  HeLa c e l l s  d o e s  not  depend on 
mitozan t rone  f r e e  r a d i c a l  fo rma t ion .  
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