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ABSTRACT : The main exposure pathway of benzo[a]pyrene(Bap) for humans is considered to
be via the daily diet. The purpose of this study was to investigate the effect of BaP on the intestinal
transport of chemicals mediated by P-glycoprotein(P-gp). The intestinal epithelial membrane
transport of Rhodamine-123(Rho-123), a substrate of P-gp, was exmniﬁed using a monolayer of
the human Caco-2 cell line grown in Transwells. In the monolayer exposed to Bap for 72 hours
before transport experiments, the ratio of the apparent permeability coefficients (Pap) of Rho-
123 efflux increased compared to that of the control. The permeability of Rhodamine B (Rho-
B), not a substrate of P-gp, showed no difference between the monolayers. Treatment with
quinidine or cyclosporine A, which are P-gp inhibitors, decreased the Py, of Rho-123 to the same
degree in both monolayers. The transport of Rho-123 wasn’t influenced by the presence of Bap.
- Thus, Bap seemed not to act directly on the efflux activity of P-gp and be a binding site competitor
of Rho-123. In the Caco-2 cells that enhanced the efflux of Rho-123 by the treatment with Bap,
an increase in mRNA expression of MDR 1 (P-gp) was confirmed compared to that of control by
RT-PCR. Furthermore, Western blot analysis using a monoclonal antibody, C219, demonstrated
the increase of P-gp in Caco-2 cells exposed to Bap, compared with controls. It was inferred that
Bap exposure induced the expression of P-gp which led to the observed increase in efflux transport
of Rho-123. The possibility was suggested that Bap might affect the disposition of medicines by

increasing P-gp expression.
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