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The present nutritional guidelines emphasize increased
consumption of ®-3 polyunsaturated fatty acids (PUFAs) to
prevent cardiocirculatory diseases. The increased exposure of
general population to the PUFAs of marine and seed origin,
which easily oxidize to aldehydic products known to form
DNA adducts, warrants further investigation of their potential
genotoxic risks.

We have examined the mutagenicity of 2 lipid peroxidation
products of the most abundant »-3 fatty acids in human tissues
and diet, i.e. 4-hydroxyhexenal (4-HHE) and 2-hexenal (2-
HE) derived from docosahexaenoic acid and linolenic acid,
respectively. Both 4-HHE and 2-HE induced base substitutions
in the TA104 and TA100 Ames tester strains in a dose
dependent manner. The mutagenicity was dependent on the
presence of the Y-family DNA polymerase RI. Promotion of
frameshift mutagenesis such as the -2 and -1 frameshifts in
the TA98 and TA97 Ames tester strains was not observed. The
mechanisms of lipid peroxide mutagenicity and implications
for human health will be discussed.
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Industrial products such as drug medicines, agricultural
chemicals, and cosmetics, contain impurities remaining from
synthetic processes. However, surprisingly little adequate
Ames test data from for these impurities are available. In
this collaborative study, 20 different widely-used synthetic
reagents without Ames test data were tested for mutagenicity
according to the OECD guideline. In addition, 2 in silico Ames
test prediction of these compounds were done using Derek
Nexus and LeadScope softwares.

Among the 20 compounds, the Ames test results and
in silico prediction were consistent with 16 compounds.
Bis(pinacolato)diboron, propanephosphoric acid anhydride,
and p-toluenesulfonic anhydride were positive or equivocal in
the Ames test, but negative in in silico analysis. On the other
hand, ethyl cyano(hydroxyimino)acetate was negative in the
Ames test, but positive or equivocal in in sifico analysis.
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