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Tumour promoters, though non-carcinogenic  per se ,  act i n  m u l t i s t e p  carc inogenes is  
t o  complete a p r o c e s s  i n i t i a t e d  by pr imary carc inogens .  
promoting agents  i n  t h e  environment may t h e r e f o r e  p r e s e n t  a s i g n i f i c a n t  i n d i r e c t  
c a r c i n o g e n i c  r i s k  t o  man. 
promoting a c t i v i t y  i s ,  however, h indered  by t h e  l a c k  of r a p i d  s c r e e n i n g  systems. 
A s  t h e  m a j o r i t y  o f  carc inogens  are also mutagens (McCann e t  a1 1 9 7 5 ) ,  tumour 
promoters may act  i n  v i t ro  t o  enhance t h e  mutagenic consequences of carcinogen 
exposure.  Demonstration of such  mutagenesis  enhancing a c t i v i t y  miqht  provide  t h e  
b a s i s  f o r  a s c r e e n i n g  t e s t .  Mammalian ce l l  mutat ion a s s a y s  have been adapted  t o  
assess t h e  mutagenesis  enhancing a c t i v i t y  o f  tumour promoters b u t  t h e  d a t a  
o b t a i n e d  are c o n f l i c t i n g  (Thompson e t  a 1  1980; Trosko e t  a1 1977) .  Explanat ions 
f o r  t h i s  have f r e q u e n t l y  i m p l i c a t e d  d i f f e r e n c e s  i n  t h e  ce l l  l i n e s  and c u l t u r e  
c o n d i t i o n s  used. 
tumour promoter ,  TPA, on t h e  i n d u c t i o n  of ouabain r e s i s t a n c e  (OuaR) mutat ions by 
N-methyl-N'-nitro-N-nitrosoguanidine ( M " G )  i n  t w o  Chinese hamster  c e l l  l i n e s ,  
CHO-KlA and V79-379A, under  d i f f e r e n t  c u l t u r e  c o n d i t i o n s .  

Mutat ion t o  OuaR w a s  a s s e s s e d  for  both  cel l  l i n e s  by an  i n  s i t u  method of 
e x p r e s s i o n  t i m e  49 hours ,  d e n s i t y  of cel ls  i n  s e l e c t i o n  p l a t e s  2x105/10ml medium/ 
9Omm d i a m e t e r  p l a t e ,  and c o n c e n t r a t i o n  of ouabain ImM. C e l l s  w e r e  exposed t o  
MNNG (0.08/rg/ml CHO-KIA; 0.04pg/ml V79-379A) f o r  2 h o u r s ,  and t o  TPA (l,ug/ml) 
from t h e  end of  mutagen t r e a t m e n t  for  t h e  remainder of muta t ion  e x p r e s s i o n  and 
t h e  whole o f  mutant s e l e c t i o n .  
d i f f e r e n t  c u l t u r e  media, H a m ' s  F10, E a g l e ' s  minimal e s s e n t i a l  medium(EMEM),or 
EMEM w i t h  Z X ~ O - ~ M  L-cysteine.  

The presence of t m u r  

T e s t i n g  of new and e x i s t i n g  compounds for tumour 

We have t h e r e f o r e  i n v e s t i g a t e d  t h e  effects o f  the p o t e n t  

C e l l s  w e r e  grown and t r e a t e d  i n  one of t h r e e  

Typical r e s u l t s  are shown below. 

Effects of TPA on MNNG-induced l e t h a l i t y  and muta t ion  t o  OuaR 
i n  CHO-K1A and V79-379A cells under  d i f f e r e n t  c u l t u r e  c o n d i t i o n s .  

CHO-KlA V79- 379A 
MEDIUM TPA P l a t i n g  Mutants/106 P l a t i n g  Mutants/106 

( l ) fg/ml)  E f f i c i e n c y  Surv ivors  E f f i c i e n c y  Surv ivors  

H a m ' s  F10 8.8 113 7.6 78 
+ 8.8 197 4 .8  248 

EMEM 32.3 256 24.5 307 
+ 32.5 3 30 17.0 75 7 

EMEM w i t h  31.8 74 22 .5  335 
L-cysteine 4- 32.3 146 15 .3  744 

- 

- 

- 

TPA w a s  shown t o  enhance MNNG-induced mutagenesis  i n  both  ce l l  l i n e s  b u t  t h e  
e x t e n t  of t h e  enhancement w a s  dependent upon both  t h e  cel l  l i n e  and t h e  c u l t u r e  
medium. I n  both  ce l l  l i n e s  TPA had no e f f e c t  on t h e  spontaneous frequency of 
muta t ion  t o  OuaR. 
between t h e  cel l  l i n e s  w a s  observed  when t h e y  w e r e  grown and t r e a t e d  i n  EMEM 
which s u g g e s t s  t h a t  t h e  e f f e c t s  measured i n  t h e  two c e l l  l i n e s  may a r i s e  by 
d i f f e r e n t  mechanisms. TPA is b i o l o g i c a l l y  h i g h l y  a c t i v e  and t h e  observed 
mutagenesis  enhancing a c t i v i t y  may b e  independent  o f  and u n r e l a t e d  t o  i t s  tumour 
promoting a c t i v i t y .  
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The most s i g n i f i c a n t  d i f f e r e n c e s  i n  mutagenesis  enhancement 


