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I n  t h e  c o u r s e  of i n v e s t i g a t i n g  fundamental  d i f f e r e n c e s  between normal and 
ma l ignan t  c e l l s  w e  have p r e v i o u s l y  r e p o r t e d  a g r e a t e r  s e n s i t i v i t y  of t h e  l a t t e r  to 
sodium a s c o r b a t e ,  and have sugges t ed  t h a t  t h i s  might be  caused  by d i f f e r e n c e s  i n  
catalase l e v e l s  (Cope 1978) .  A l so ,  B r a m  et a1 (1980) r e p o r t e d  a s c o r b a t e  t o  b e  
p r e f e r e n t i a l l y  t o x i c  t o  melanoma c e l l s  compared w i t h  v a r i o u s  o t h e r  mal ignant  and 
normal c e l l s .  They sugges t ed  t h i s  was caused by t h e  h i g h  copper  c o n t e n t  of t h e  
melanoma c e l l s .  There are many r e f e r e n c e s  t o  t h e  i n s t a b i l i t y  of a s c o r b i c  a c i d  
i n  t h e  p r e s e n c e  of copper  ( M a r t i n d a l e  1977) .  
i n c r e a s e s  t h e  a l r e a d y  h i g h  t o x i c i t y  of a s c o r b a t e  t o  a ma l ignan t  c e l l  l i n e  wh i l e  
hav ing  l i t t l e  e f f e c t  on i t s  normal c o u n t e r p a r t .  A p o s s i b l e  mechanism f o r  t h i s  
i s  d i s c u s s e d .  

The c e l l s  used were 3T3 c e l l s ,  a f i b r o b l a s t i c  c e l l  of mouse o r i g i n ,  and SV40-3T3 
c e l l s ,  t h e  same c e l l s  m a l i g n a n t l y  t r ans fo rmed  by Simian V i r u s  40, i . e .  a matched 
p a i r  of c e l l s  d i f f e r i n g  o n l y  i n  t r a n s f o r m a t i o n  and a t r u e r  b a s i s  f o r  comparison 
t h a n  random tumour material .  The c e l l s  were seeded o u t  a t  5 x 1 0 4 / m l  i n t o  P e t r i  
d i s h e s  and t r e a t e d  3 hour s  l a t e r  w i t h  lni-4 sodium a s c o r b a t e  o r  5pM copper  s u l p h a t e  
o r  bo th  o r  b o t h +  ca t a l a se (0 .2pM) .  E i g h t  P e t r i  d i s h e s  of each  were s e t  up.  
A f t e r  2 days t h e  c e l l s  were coun ted  by C o u l t e r  Coun te r ,  c o u n t i n g  3 samples p e r  
d i s h .  
augmented by t h e  copper  s u l p h a t e ,  which a t  t h e  c o n c e n t r a t i o n  used  was no t  t o x i c  
p e r  se. C a t a l a s e  p r o t e c t e d  bo th  c e l l  t y p e s  from t h e  t o x i c i t y  of bo th  a s c o r b a t e  
and a s c o r b a t e  + copper .  The experiment  was r e p e a t e d  u s i n g  f i v e  d a y s '  c o n t a c t  
t i m e  i n s t e a d  of two. The 3T3 c e l l s  were now u n a f f e c t e d  by any of t h e  t r e a t m e n t s  
b u t  t h e  SV4-3T3 c e l l s  t r e a t e d  w i t h  a s c o r b a t e  + copper  showed no s i g n i f i c a n t  
r e c o v e r y  compared w i t h  t h e  2 day c o n t a c t  t ime .  Thus t h e  e f f e c t  on t h e  normal 
c e l l s  was l e s s  and was r e v e r s i b l e  w h i l e  t h e  e f f e c t  on t h e  t r ans fo rmed  c e l l s  was 
g r e a t e r  and was no t  r e v e r s e d .  Also s i n c e  c a t a l a s e  p r o t e c t e d  bo th  c e l l  t ypes  
f rom a s c o r b a t e  and a s c o r b a t e  + copper ,  hydrogen p e r o x i d e  must p l a y  a key r o l e  i n  
a s c o r b a t e  t o x i c i t y .  

Hydrogen pe rox ide  ( 6 0 m )  produced s i m i l a r  e f f e c t s  t o  a s c o r b a t e  (1mM) (Cope 1978) .  
However i n  v i r u s  work Peloux e t  a 1  (1962) c la imed t h a t  a s c o r b a t e  + copper  d i d  no t  
p roduce  enough hydrogen p e r o x i d e  t o  account  f o r  t h e i r  v i r i c i d a l  e f f e c t s  and t h a t  
t h e s e  l a t t e r  were caused  by f r e e  hydroxyl  r a d i c a l  fo rma t ion .  N e v e r t h e l e s s  one 
e f f e c t  of hydroxyl  r a d i c a l s  g e n e r a t e d  by a s c o r b a t e  + copper  i s  t o  i n h i b i t  c a t a l a s e  
(Or r  1967) .  
copper  t o  SV40-3T3 c e l l s  would b e  t h e r e f o r e  t h a t  a n  a l r e a d y  low l e v e l  of c a t a l a s e  
i s  r e a d i l y  i n h i b i t e d  by f r e e  hydroxyl  r a d i c a l s ,  and hydrogen p e r o x i d e ,  formed by 
t h e  a u t o - o x i d a t i o n  of a s c o r b a t e ,  becomes t h e r e f o r e  ex t r eme ly  t o x i c  t o  t h e s e  c e l l s .  
B e n e f i c i a l  e f f e c t s  of a s c o r b i c  a c i d  have been r e p o r t e d ,  i n  some cance r  p a t i e n t s  
b u t  n o t  i n  o t h e r s  (Cameron 6 Campbell 1974) .  Thus i f  t h e r e  were d i f f e r e n t  l e v e l s  
of catalase and copper  i n  a p a t i e n t ' s  tumour, t h e n  t h a t  p a t i e n t  might b e n e f i t  from 
a s c o r b a t e  t r e a t m e n t .  
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