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MITOZANTRONE INDUCED DNA STRAND BREAKS I N  THE PRESENCE OF 
CYTOCHROME P450 REDUCTASE 
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Mi tozan t rone  i s  a bis(alky1amino)anthraquinone an t i tumour  a g e n t  which can be one 
e l e c t r o n  reduced t o  a f r e e  r a d i c a l  i n  l i v e r  s u b c e l l u l a r  f r a c t i o n s  ( P a t t e r s o n  
e t  a l ,  1983).  Fu r the rmore ,  i n  t h e  presence of l i v e r  c y t .  P450 r e d u c t a s e  
(EC 1.6.2.3) mi tozan t rone  w i l l  redox c y c l e  and g e n e r a t e  supe rox ide  an ions  
(Kharasch and Novak, 1983) .  A t  p re sen t  i n t e r c a l a t i v e  b ind ing  of  mi tozan t rone  t o  
DNA h a s  been cons ide red  r e s p o n s i b l e  f o r  i t s  c y t o t o x i c  a c t i o n .  However i t  i s  
impor t an t  t o  de t e rmine  whether  or  n o t  m e t a b o l i c a l l y  a c t i v a t e d  mi tozan t rone  can 
c o n t r i b u t e  t o  DNA damage. We have i n v e s t i g a t e d  t h i s  u s ing  plasmid DNA a s  a model 
system t o  de t e rmine  d rug  induced DNA s i n g l e  and double  s t r a n d  b reaks .  Plasmid 
DNA can e x i s t  i n  t h r e e  forms,  t h e  c o v a l e n t l y  c l o s e d  s u p e r h e l i c a l  form ( I ) ,  t h e  
' n i cked '  r e l a x e d  open c i r c u l a r  form (11) produced by DNA s i n g l e  s t r a n d  b reaks ,  
and t h e  l i n e a r  form (111) produced by DNA double  s t r a n d  b reaks .  These forms can 
be s e p a r a t e d  and q u a n t i t a t e d  u s i n g  g e l  e l e c t r o p h o r e s i s .  

Plasmid DNA (pBR322) has  i s o l a t e d  acco rd ing  t o  t h e  procedure of Birnboim and 
Doly (1979).  Mi tozan t rone  (51x1101) has  i ncuba ted  a t  37' f o r  20 min i n  the  
p re sence  of pBR322 DNA (O.+g),  p u r i f i e d  rat l i v e r  cyt.P450 r e d u c t a s e  (2.5pg) and 
NADPH ( 4 0 0 ~ 0 1 )  wLth t r i s - H C 1  b u f f e r  (pH7.4) i n  a f i n a l  volume of 1OOul. I n  some 
experiments  mi tozan t rone  and /o r  r e d u c t a s e  were a b s e n t .  The i n c u b a t i o n  mix tu re  
was e x t r a c t e d  w i t h  butan-1 -01 ( 4 x 1 0 0 ~ 1 )  t o  remove drug , s t a i n e d  w i t h  e th id ium 
bromide and assayed f o r  t h e  p re sence  of DNA s i n g l e  and doub le  s t r a n d  breaks 
u s i n g  aga rose  g e l  e l e c t r o p h o r e s i s  e s s e n t i a l l y  as d e s c r i b e d  by Boon e t  al,( 1984) .  
The d a t a  ob ta ined  are p resen ted  i n  Table 1. 

Tab le  1. E f f e c t  of m i t o z a n t r o n e  on plasmid DNA 

% plasmid DNA (pBR322) 
i n c u b a t i o n  Form I Form I1 Form 111 

plasmid DNA 76.2 23.8 0 
DNA tmi tozan t  rone  76.1 23.9 0 
DNAtP450 r e d u c t a s e  72.0 28.0 0 
DNAtP450 r e d u c t a s e  
t mi tozan t rone  38.9 61.1 0 

r e s u l t s  are t h e  mean of d u p l i c a t e  experiments  

The r e s u l t s  show t h a t  i n c u b a t i o n  of mi tozan t rone  i n  t h e  p re sence  of cytsP450 
r e d u c t a s e  causes  a 2 - fo ld  i n c r e a s e  i n  t h e  amount of plasmid DNA c o n t a i n i n g  
s i n g l e  s t r a n d  b reaks  (Form 11) compared t o  i n c u b a t i o n s  where d rug  or r e d u c t a s e  
were a b s e n t .  Hence m e t a b o l i c a l l y  a c t i v a t e d  mi tozan t rone  can damage double  
s t r a n d e d  DNA. It is l i k e l y  t h a t  such a mechanism i n v o l v e s  r e a c t i v e  oxygen 
g e n e r a t i o n .  
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