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In vitro assessment of the photo(geno)toxicity associat-
ed with Lapatinib, a Tyrosine Kinase inhibitor

Click here >>

The epidermal growth factor receptors EGFR and HER2 are the main targets
for tyrosine kinase inhibitors (TKIs). The quinazoline derivative lapatinib (LAP)
is used since 2007 as dual TKI in the treatment of metastatic breast cancer
and currently, it is used as an oral anticancer drug for the treatment of solid
tumors such as breast and lung cancer. Although hepatotoxicity is its main
side effect, it makes sense to investigate the ability of LAP to induce photo-
sensitivity reactions bearing in mind that BRAF (serine/threonine-protein
kinase B-Raf) inhibitors display a considerable phototoxic potential and that
afloqualone, a quinazoline-marketed drug, causes photodermatosis. Meta-
bolic bioactivation of LAP by CYP3A4 and CYP3AS5 leads to chemically reactive
N-dealkylated (N-LAP) and O-dealkylated (O-LAP) derivatives. In this context,
the aim of the present work is to explore whether LAP and its N- and O-deal-
kylated metabolites can induce photosensitivity disorders by evaluating their
photo(geno)toxicity through in vitro studies, including cell viability as well as
photosensitized protein and DNA damage. As a matter of fact, our work has
demonstrated that not only LAP, but also its metabolite N-LAP have a clear
photosensitizing potential. They are both phototoxic and photogenotoxic to
cells, as revealed by the 3T3 NRU assay and the comet assay, respectively. By
contrast, the O-LAP does not display relevant photobiological properties. Re-
markably, the parent drug LAP shows the highest activity in membrane pho-
totoxicity and protein oxidation, whereas N-LAP is associated with the highest
photogenotoxicity, through oxidation of purine bases, as revealed by detec-
tion of 8-Oxo-dG.
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