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Protein reactivity is the common feature of sensitizers and it is a crucial question
whether a cellular in vitro assay can detect protein reactivity of test chemicals.
The signaling pathway involving the repressor protein Keap1 and the
transcription factor nuclear factor-erythroid 2-related factor 2, which binds to
the antioxidant response element (ARE) in the promoter of many phase II
detoxification genes, is a potential cellular marker. Keap1 had been shown to be
covalently modified by electrophiles leading to activation of ARE-dependent
genes. This pathway was evaluated for potential as a predictive in vitro test for
sensitization. 96 different chemicals of known skin sensitization potential were
added to Hepa1C1C7 cells and the induction of the ARE-regulated quinone
reductase activity was determined. In parallel, 102 chemicals were tested on the
reporter cell line AREc32, which contains an eightfold repeat of the ARE
sequence upstream of a luciferase gene. Among the strong/extremeskin
sensitizers 14 out of 15 and 30 out of 34 moderate sensitizers induced the ARE-
dependent luciferase activity and in many cases this response was paralleled by
an induction of QR activity in Hepa1C1C7 cells. Sixty percent of the weak
sensitizers also induced luciferase activity, and the overall accuracy of the assay
was 83%. Only 4 of 30 tested on sensitizers induced low levels of luciferase
activity, indicating a high specificity of the assay. Measurement of the induction
of this signaling pathway provides an
interesting in vitro test to screen for the skin sensitization potential of novel
chemicals.
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