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THE EFFECT F THE TUMOUR PROMOTER 12-TETRADECANOYLPHORBOL- 
13-ACETATE TTPA) ON MUTAGENES I S I N MAMMAL1 AN CELLS 

R.S. Dewdney and C . J .  Soper, School of  Pharmacy and Pharmacology, Univers i ty  o f  
Bath, BA2 7AY. 

In  m u l t i s t e p  carc inogenes is ,  tumour promoters, though non-carcinogenic p e r  se, 
act  t o  complete a process  i n i t i a t e d  by primary carcinogens and produce i n c r e a s e s  
i n  tumour y i e l d  and decreases  i n  t h e  l a g  t i m e  f o r  tumour appearance. Since t h e  
major i ty  o f  carcinogens are also mutagens (McCann e t  a1 1975) we have i n v e s t i -  
ga ted  whether t h e  p o t e n t  tumour promoter TPA, can enhance mutagenesis induced by 
chemical and phys ica l  a g e n t s  i n  c u l t u r e d  mammalian cel ls .  I f  such a 'co-mutagenic' 
a c t i o n  could be demonstrated it might enable  t h e  development of  a r a p i d  and in-  
formative screening  t e s t  f o r  environmental tumour promoters. 

A n  assay  system al lowing q u a n t i f i c a t i o n  of  t h e  frequency of  forward, p o i n t  muta- 
t i o n  t o  ouabain drug-res i s tance  (OuaR) i n  a Chinese hamster ce l l  l i n e  (CHO-klA) 
was designed. The assay w a s  v a l i d a t e d  with r e s p e c t  t o  mutation express ion  time 
(48h ) , d e n s i t y  o f  c e l l s  i n  s e l e c t i o n  p l a t e s  (2x105 cel ls /  lOml  H a m ' s  F10 medium/ 
9Omm d i s h ) ,  and concent ra t ion  of  s e l e c t i v e  agent  (3mM ouabain) .  C e l l s  w e r e  
p l a t e d ,  t r e a t e d  with mutagen, and exposed t o  promoter throughout mutat ion ex- 
p r e s s i o n  and s e l e c t i o n .  

We i n v e s t i g a t e d  t h e  e f f e c t  of TPA ( 1 . 6 ~ 1 0 - ~ # )  on t h e  induct ion  o f  OuaR mutat ions 
by three known mutagens: t h e  monofunctional e t h y l a t i n g  agent  e t h y l  methanesulphon- 
a te  (EMS); t h e  monofunctional methylat ing agent  N-methyl-N'-nitro-N-nitrosoguan- 
i d i n e  (MNNG); and t h e  p h y s i c a l  mutagen u l t r a v i o l e t  (W) r a d i a t i o n ,  a t  254nm wave- 
l e n g t h .  Representat ive r e s u l t s  a r e  given i n  Table  1. 

Table 1. E f f e c t  o f  TPA on EMS, W and MNNG induced l e t h a l i t y , a n d  mutat ion t o  
OuaR i n  CHO-klA ce l l s .  

Mutagen t rea tment  TPA Surviva l  Mutants / 
(1. ~ x ~ O - ~ M )  ( % )  lo6 s u r v i v o r s  

EMS, 8x10-'MM, 16h - 73 99.6 

W, 254nm, 255m-' - 54 63 .O 

MNNG, 3.4xlO-'M, 51h - 9.6 78.4 

+ 71 101 

+ 46 65.2 

+ 10 152  11 

TPA a t  t h e  t e s t  concent ra t ion  w a s  shown t o  be non-cytotoxic and t o  have no e f f e c t  
on t h e  spontaneous frequency o f  mutation t o  OuaR (1-2 mutants/106 s u r v i v o r s ) .  I t  
a l s o  had no e f f e c t  on EMS induced l e t h a l i t y  o r  mutagenesis. 
UV i r r a d i a t i o n ,  TPA caused a small ,  c o n s i s t e n t  reduct ion  i n  ce l l  v i a b i l i t y  b u t  
aga in  had no e f f e c t  on t h e  induced mutation frequency. However,TPA s i g n i f i c a n t l y  
enhanced MNNG mutagenesis, i n c r e a s i n g  t h e  mutation frequency a f t e r  MNNG t rea tment  
by 95% wi thout  a f f e c t i n g  cel l  v i a b i l i t y .  Experiments where TPA w a s  p resented  t o  
MNNG-exposed cel ls  a t  v a r i o u s  t i m e s  and f o r  d i f f e r e n t  d u r a t i o n s  e s t a b l i s h e d  t h a t  
TPA enhancement o f  MNNG-induced mutat ion t o  OuaR r e q u i r e d  t h e  promoter t o  be  
added immediately a f t e r  t h e  mutagen and t o  be p r e s e n t  throughout mutat ion expres- 
s i o n  and s e l e c t i o n .  A p o s s i b l e  i n t e r p r e t a t i o n  o f  o u r  f i n d i n g s ,  based on t h e  pro- 
posa l  t h a t  tumour promoters ac t  by gene a c t i v a t i o n  (Boutwell 19781, i s  t h a t  cer- 
t a i n  types of  mutation induced by M " G ,  b u t  n o t  by EMS or  W, are normally un- 
expressed,  b u t  can be derepressed  o r  ' a c t i v a t e d '  i n  t h e  presence of  t h e  tumour- 
promoting compound. 
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