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From margin of exposure (MOE) toward
internal MOE (iMOE) -Risk assessment of
carcinogen using hemoglobin adduct-
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Risk assessment approach for carcinogens such as
Margin Of Exposure (MOE) generally considers the dosage
administered as an exposure level and does not take the species
differences of kinetics into account. Therefore understanding
of internal dose (e.g. Area Under the Curve: AUC) is expected
to give more precise risk assessment.

Then, we propose a novel approach, internal MOE (iMOE)
based on the internal dose. iMOE is defined as the quotient
of the internal dose at the reference dose (i.e. BMDLI10) in
animal experiment divided by internal Daily Exposure Level
in human (iDEL). This approach is considered especially
useful for assessment of carcinogen activated metabolically.
However, generally iDEL is too low to determine using
classical biomarkers such as a target chemical in blood. We
employed hemoglobin adduct to address cumulative exposure
of reactive chemicals and estimated iDEL. Examples of risk
assessment using iIMOE and usefulness of this approach will
be presented.
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Formaldehyde delays the repair of
pyrimidine dimers and enhances the
sensitivity to UV
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Formaldehyde (FA) is a highly-reactive reagent that forms
DNA-protein crosslinks, which are known to contribute to FA-
induced carcinogenesis. In this study, the influence of FA on
UV-induced cell death, and formation and repair of pyrimidine
dimers, was examined.

Human skin keratinocytes, HaCaT were exposed to FA,
followed by irradiation with UV. Exposure to UVC was
performed through 3 um pores of the filter to examine the
formation and repair of pyrimidine dimers, and the accumulation
of repair molecules.

UV induced cell death, which was significantly enhanced by
pre-treatment with FA. The combined exposure increased caspase
activity and chromatin condensation, showing the induction
of apoptosis. The formation ability of pyrimidine dimers after
exposure to UV was similar regardless of the presence of FA.
On the other hand, the repair of the dimers was dramatically
delayed in cells pre-treated with FA. FA also attenuated y-H2AX
caused by the repair of pyrimidine dimers. The recruitment of
repair factors like TFIIH and XPG to DNA damage sites was
remarkably inhibited. These results suggested that FA delayed the
repair of pyrimidine dimers and enhanced UV sensitivity.
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