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Modulation of genotoxic effects of polycyclic aromatic hydrocarbons in human skin upon co-exposure
with sunlight
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Co—exposure of skin to carcinogenic polycyclic aromatic hydrocarbons (PAH) and solar UV radiation is
of particular interest in occupational safety. Published in vitro studies on cultured cells have suggested that
UVB enhances the genotoxicity of benzo[a]pyrene (B[a]P) by activating the AhR pathway and overexpressing the
cytochrome P450 enzymes responsible for the conversion of B[a]P into DNA damaging metabolites. Our present
work involves more realistic conditions, namely ex-vivo treatment of human skin explants and simulated sunlight
(SSL) as a UV source. We first found that SSL, applied either before or after topical application of B[a]P, led to a
lower expression of cytochrome P450 genes than with B[a]P only. Accordingly, the level of DNA adducts to the diol
epoxide metabolite of B[a]P (BPDE) was lower when skin was exposed to both B[a]P and SSL than to B[a]P alone.
We extended our work to a more realistic PAH exposure by using organic extracts of coal tar pitch. We used both
raw organic extract and a synthetic mixture mimicking the PAH fraction. The same observations with B[a]P were
made. These results indicate that UV significantly impairs B[a]P and PAH metabolism and decreases rather than
increasing immediate toxicity. The time course observations made with B[a]P yet suggest that this phenomenon
might be a delay rather than a complete reduction. It thus remains clearly established whether UV induced may
decrease metabolism efficiency and may not change an acute exposure into a more chronic one as the result of an
increased residence time of parent PAH in skin.
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Figure: In workers, skin is often a common exposure route to PAH. The solar UV radiation may modulate the cutaneous response to these toxic compounds.
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