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On the mechanism of combined effect of environmental organic polutants
by metabolic activation
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To investigate the mechanism of combined effect of environmental organic polutants, we
studied metabolic activation and metabolic interaction of these organic compounds.

1} Polycyclic aromatic nitrocompounds, such as nitropyrenes were activated through the
reduction by microsomal cytochrome P-45Q in rat liver. However, the nitro-reduction was
strongly inhibited in the presence of molecular oxygen and hydroxylamine-derivatives, post-
ulated reactive intermediates, were not detected during the incubation.

2) The nitropyrenes and nitro-derivatives of Trp-P-2 and Glu-P-1 were easily reduced by
Salmonella typhimurium and caused the mutation through hydroxylamine-derivatives, These
results may account for their relatively low carcinogenicities in comparison with their very high
mutagenicities toward the Safmonella,

3) Trp-P-2 and Glu-P-1 were oxidized to hydroxylamine-derivatives by cytochrome P-450 and
we found that the hydroxylamine-derivatives were metabolically activated through acetyl-CoA
dependent O-acetylation by arylhydroxylamine-O-acetyltransferase. We purified this new
enzyme from Salmonella typhimurium TA98 to a homogeneity. The Km value for acetyl-CoA of
the bacterial enzyme was very low as compared with that of mammalian liver enzyme. These
findings, therefore, may account for relatively low carcinogenicities of Trp-P-2 and Glu-P-1 in
comparison with their very high mutagenicities toward the Salmonella.

4) Mutagenic activity of polycyclic nitrocompounds in Salmonella typhimmurium TAOS,
TAS8NR and TAS8/1,8-DNPg was studied. The mutagenic activities of NO»Trp-P-2, NO,-Glu-P-1
and l-nitropyrene were much lower in TA98NR than those in TA98, whereas the mutagenic
activities of NO»-IQ and dinitropyrenes were similar in both strains. The mutagenic activities in
TA98/1,8-DNP; of these nitrocompounds except NQx-Trp-P-2 were very weak.
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5) N-Hydroxyarylamine O-acetyltransferases were purified from rat and hamster livers and
their natures were compared with that from Selmonella typhimurium TA98. N-Hydroxyarylamine
O-acetyltransferases are essential enzymes for the metabolic activation of mutagenic N-
hydroxyarylamines and both enzymes were inhibited by phenol derivatives, such as penta-
chlorphenol, and S-carboline derivatives, including harmine, and ellipticine.

6) Two acetyltransferases, AT-1 and AT-TI, were purified from hamster livers. AT-1
showed high activities of acetyl CoA-dependent O-acetylation of N-hydroxy-Glu-P-1 and N-
acetylation of 2-aminofluorene, arylhydroxamic acid-dependent p-aminoazobenzene N-acetylation
and arylhydroxamic acid N,O-acetyltransfer. On the other hand, AT-Il showed only activities of
acetyl CoA-dependent N-acetylation of Z-aminofluorene and p-aminobenzoic acid and it was
deficient in liver of slow acetylator phenotype.

7) Hamster skin showed a relatively high activity in various types of acetylation. A clear
correlations between hepatic and cutaneous cytosolic activities and pharmacogenetic difference
were observed for acetyl CoA-dependent N-acetylations of p-aminobenzoic acid and 2-amino-
fluorene, On the other hand, no clear correlation was found in N-hydroxyacetylaminobiphenyl
dependent N-acetylation of 2-aminoflucrene and acetyl CoA-dependent O-acetylation of N-
hydroxy-Glu-P-1.

8) These results indicate the occurrences of complicated drug interactions for the N-
hydroxylation, N-acetylation and O-acetylation of aromatic amines dosed simultaneously. There-
fore, further studies on chronic toxicity and carcinogenicity by combined drug administration of

various compounds will be necessary.
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