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In recent adopted ICH M7 guideline (Step 4), two
complementary (Q)SAR methodologies that focus on
bacterial mutagenicity (Ames test) prediction for assessment
of impurities is recommended. Also, it recommended that
the absence of structural alert in an impurity is sufficient to
conclude no mutagenic concern, thus sufficient sensitivity
would be required to decrease false negative.

In this study, two (Q)SAR models (Derek: rule-based,
MultiCASE: statistical-based) were validated for their
sensitivity with 183 in-house chemicals (starting materials,
intermediates or impurities: 48 Ames-positive, 135 Ames-
negative).

As a result, Derek showed up to 73% of sensitivity.
MultiCASE exhibited up to 65% of sensitivity, when multiple
predictive databases were combined. Also, when the results
of Derek and MultiCASE were combined, the sensitivity was
increased to 88%. These results suggest that the combination
of two complementary (Q)SAR models improved the
sensitivity for prediction of mutagenicity.
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Numerous numbers of mutagenic compounds are known to
be present in an atmospheric environment. In order to evaluate
mutagemic activity and structure relationship of polyaromatic
hydrocarbons, we selected several 5 membered ring PAHs
and oxy-PAHs for evaluation of their mutagenic activity with
Salmonella Ames test using TA98 and TA100 strains with
S9 mix. As a result, dibenzo[a,/]pyrene was found to have
moderate mutagenic activities similar to that of benzo[a]pyrene
(BaP), although its isomer dibenzo[a,h]pyrene has twice lower
activities than that of BaP. Effects of substitution position of
the benzene ring to the parent compound were also observed
in the benzofluoranthenes. Napthacenequinone was the only
compound that showed mutagenic activities among quinone
compounds tested in this study. Activated oxygen was also
indicated to involve mutagenic phenomena, therefore, several
assays to detect oxygen radical during the pre-incubation step
of the Ames assay was also examined.
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