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Abstract

The aim of present study is to clarify change in pharmacokinetics involving multiple organs
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using liver disorder animal model and to predict such pharmacokinetics using a
microphysiological system (MPS). Bile duct ligation (BDL) in mice resulted in reduction in
intestinal permeability of imatinib compared with sham-operated mice, accompanied with
reduction in the maximum plasma concentration after an oral administration of imatinib. Gene
expression of Berp in small intestine in BDL mice was higher than sham-operated ones,
suggesting that reduction of intestinal absorption of imatinib was caused by upregulation of
intestinal bcrp expression. Moreover, the present study found that imatinib exposure to the
kidney of BDL mice was 16-times higher than sham-operated mice. Reduction in renal efflux
transport of imatinib in BDL mice, possibly due to decreased expression of Mrp6 may be
involved in its increased renal distribution. Concentration-time profiles of triazolam and its
metabolites were analyzed in pressure driven entero-hepatic MPS to obtain kinetic
parameters by model-dependent and independent analyses, revealing an increased
glucuronidation clearance of triazolam in the two-organ MPS compared to that in the HepaRG
single culture. Based on combination of such kinetic analyses and mathematical modeling,
quantitative extrapolation of plasma concentration profiles of triazolam and its metabolites in
humans were found to be successful.
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