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THE RELEVANCE OF PLASMID-DETERMINED M U T A G E N I C I T Y ' I N  THE AMES T E S T  
TO MAMMALIAN GENOTOXICITY 
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The use o f  t h e  Ames b a c t e r i a l  m u t a g e n i c i t y  assay as a p r e d i c t i v e  t e s t  f o r  c a r c i n o -  
gens i s  dependent on t h e  u n i v e r s a l i t y  o f  DNA. However, some compounds a r e  o n l y  
mutagenic if plasmid  pKMlOl i s  p r e s e n t  i n  t h e  b a c t e r i a l  s t r a i n s  IMcCann e t  a119751. 
S ince  pKMlOl a l s o  i nc reases  spontaneous mutagenesis. a p o s i t i v e  r e s u l t  d e t e c t e d  
o n l y  i n  t h e  presence o f  t h e  b lasmid  may be a u n i q u e l y  b a c t e r i a l  phenomenon n o t  
r e l e v a n t  t o  mammalian g e n o t o x i c i t y .  T h i s  needed t o  be examined t o  p reven t  t h e  
r e j e c t i o n  o f  v a l u a b l e  drugs on t h e  b a s i s  o f  such m u t a g e n i c i t y  data.  
Compounds were t e s t e d  a s  desc r ibed  by  Maron and Ames [19831. 
methyl-acetophenone [AAMAPI(Tablel, 1-[4~-hydroxy-3~-hydroxymethylphenyll-2- 
( b e n z y l - t - b u t y l a m i n o l  ethanone h y d r o c h l o r i d e  [compound 11  [ d a t a  n o t  shownl and 
l - ~ 4 ' - h y d r o x y - 3 ' - h y d r o ~ y m e t h y l p h e n y l ~ - 2 - ~ b e n z y l - t - b u t y l a m i n o ~  e t h a n o l  [compound 
11) [ d a t a  n o t  shown) aL1 gave p o s i t i v e  dose - re la ted  r e s u l t s  [ p  <0.05: Dunnet ts  
s t a t i s t i c ,  Dunne t t  (19551) for  m u t a g e n i c i t y  i n  Salmonel la  typhimur ium s t r a i n  TA100, 
which d e t e c t s  base change m u t a t i o n s  and c a r r i e s  p lasmid pKM101. 
gen ic  i n  s t r a i n  TA1535, which i s  t h e  p lasmid - less  d e r i v a t i v e  o f  s t r a i n  TA100. 
compound was mutagenic i n  s t r a i n  TA1538, which d e t e c t s  f r a m e - s h i f t  mu ta t i ons ,  
w h i l e  i n  s t r a i n  TA98, which i s  s t r a i n  TA1538 c a r r y i n g  p lasmid  pKM101, o n l y  AAMAP 
produced a p o s i t i v e  response a t  i t s  h i g h e s t  dose (Tab le  1 ) .  
were a l s o  t e s t e d  f o r  t h e  i n d u c t i o n  o f  s i s t e r  ch romat id  exchanges (SCEI i n  Chinese 
hamster (CHI c e l l  l i n e  V79a f o l l o w i n g  t h e  method desc r ibed  by Per ry  and Evans 
(19751. AAMAP [ T a b l e ]  and compound I ( d a t a  n o t  shown], which were t h e  more p o t e n t  
mutagens i n  t h e  Ames t e s t ,  gave s i g n i f i c a n t  d o s e - r e l a t e d  i nc reases  i n  SCE o v e r  
c o n t r o l s  [ p  <0.05: t e s t  o f  Amphlet t  and Delow (198411 whereas t h e  weak mutagen, 
compound 11, d id  n o t  i nc rease  SCE. 

4-Acetoxy-3-acetoxy- 

None was muta- 
No 

The same compounds 

Table. Sumnary o f  d a t a  f o r  AAMAP 

SCE A n a l y s i s  
Dose S t r a i n  o f  S. t yph imur ium Dose Mean 
u g h 1  TA1538 TA98 TA1535 T A I O O  ug/ml SCEC 

0 10.6 28.1 19.9 71 0 5.9 
25 10.8 30.6 19.2 116* 3.0 5.6 
50 9.1 32.1 22.8 158* 7.5 8.3* 

100 10.7 30.7 21.2 272* 15.0 11.6* 
200a 12.6 40,4* 17.9 424 * 30. Oa 15.9* 

Ames Tes t  (mutant c o l o n i e s  p e r  p l a t e b )  

*Resu l t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  c o n t r o l  (p<0.05) 
H i g h e s t  c o n c e n t r a t i o n  b e f o r e  t o x i c i t y  became e v i d e n t .  a 

b Average o f  5 p l a t e s .  c Average o f  50  rnetaphase c e l l s .  

P lasmid pKM101-determined m u t a g e n i c i t y  i s  n o t  t h e r e f o r e  a f a l s e  p o s i t i v e  i n d i c -  
a t i o n  o f  g e n o t o x i c i t y  s i n c e  AAMAP and compound I, which show as p o s i t i v e  mutagens 
i n  S.typhimurium s t r a i n  TAIOO, a r e  a l s o  p o s i t i v e  i n  t h e  CH SCE t e s t ,  Indeed, 
s i n c e  compound I1 does n o t  g i v e  p o s i t i v e  SCE, b u t  i s  a s i g n i f i c a n t  mutagen i n  
s t r a i n  TAIDO,  i t  may be argued t h a t  Ames s t r a i n s  o f  S. typhimur ium c o n t a i n i n g  p l a s -  
mid pKMlOl a r e  ex t reme ly  s e n s i t i v e  d e t e c t o r s  o f  g e n o t o x i c i t y .  
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