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O X I D A T I O N  OF OXYMYOGLORIN B Y  D O X O R U B I C I N  AND I T S  E F F E C T  ON HEART 
SARCOSOMAL L I P I D  P E R O X I D A T I O N  
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The c a r d i o t o x i c i t y  a s s o c i a t e d  w i t h  t h e  use of doxorubic in  as a n  ant i tumour 
agent  is cons idered  t o  be mediated,  a t  least  i n  p a r t ,  v i a  f r e e  r a d i c a l  
formation.  This  i n v o l v e s  metabol ic  a c t i v a t i o n  of doxorubic in  t o  a free 
r a d i c a l  i n t e r m e d i a t e  which v i a  t h e  product ion  of r e a c t i v e  oxygen s p e c i e s  
i n i t i a t e s  c e l l  damaging l i p i d  p e r o x i d a t i o n  (Olsen e t  a l ,  1981. I n  h e a r t  
t i s s u e  t h e  b i o l o g i c a l  mechanism r e s p o n s i b l e  f o r  r e d u c t i v e  a c t i v a t i o n  of  
doxorubicin h a s  not  been f u l l y  e l u c i d a t e d .  The r e d u c t i v e  enzymes suggested 
t o  be involved (Bachur e t  a l ,  1979) are e i t h e r  n o t  s p e c i f i c  t o  h e a r t  t i s s u e  
o r  a r e  b a r e l y  d e t e c t a b l e  i n  h e a r t  s u b c e l l u l a r  f r a c t i o n s .  I n  t h i s  s tudy  t h e  
involvement of  t h e  haemoprotein myoglobin was i n v e s t i g a t e d  as a b i o l o g i c a l  
r e d u c t a n t  f o r  doxorubic in  a c t i v a t i o n  i n  h e a r t  t i s s u e .  

Oxymyoglobin (MbFe 02)and metmyoglobin (MbFe3+) were prepared as  
descr ibed  by Taylor  and Hochs te in , l978  and t h e  e f f e c t  of  doxorubic in  
(1 -200pM) on them monitored s p e c t r o p h o t o m e t r i c a l l y  between 599-600nm. 
Superoxide format ion  i n  t h e  presence of doxorubicin and MbFe 0 was 
measured by t h e  adrenochrome a s s a y  as descr ibed  by Basra e t  a1,21985. 
Doxorubicin mediated h e a r t  sarcosomal  l i p i d  p e r o x i d a t i o n  was measured us ing  
t h e  malondialdehyde-thiobarbituric a c i d  adduct  method ( P a t t e r s o n  e t  a l ,  1983). 
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3+ Doxorubicin was shown t o  e n e r a t e  MbFe 
when incubated w i t h  MbFe 
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F 29 02. This  i .- E r e s u l t e d  i n  a doxorubic in  dependent 
-0 superoxide an ion  format ion  as  i n d i c a t e d  D 300- 
z by a 23% i n c r e a s e  (p<0.05) i n  

adrenochrome format ion  over  c o n t r o l s  and 
grea$$r  t h a n  90% i n h i b i t i o n  of  
MbFe 0 convers ion  i n  t h e  presence 
of  t h e  r e a c t i v e  oxygen scavengers  
superoxide dismutase (SOD) + cat@ase 
( s e e  f i g u r e  1) .  Furthermore MbFe 0 
s t i m u l a t e d  doxo rub i c i n  mediated heagt  
sarcosomal l i p i d  p e r o x i d a t i o n  by up t o  
271% (p< 0.05) compared t o  c o n t r o l s  
by a process  t h a t  was doxorubicin dose 
dependent. 
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Fig.1 E f f e c t  o f  doxorubic in  withou$+(O) 
and w i t h  SOD+Catalase ( m )  on MbFe 

The r e s u l t s  show t h a t  MbFe 0 can  i n t e r a c t  wi th  doxorubic in  t o  produce 
r e a c t i v e  oxygen and concomitant ly  h e a r t  t i s s u e  l i p i d  peroxida t ion .  An 
e l e c t r o n  t r a n s f e r  process  from myoglobin t o  unbound oxygen is  suggested i n  
which a doxorubic in  f r e e  r a d i c a l  mediates .  A f u r t h e r  consequence i s  t h e  
product ion  of  metmyoglobin which cannot  f u n c t i o n  as a n  oxygen t r a n s p o r t  
p r o t e i n .  
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