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    Abstract

        The constitutive androstane receptor [(CAR) NR1I3] is a hepatic transcription factor that controls the expression of numerous drug-metabolizing enzymes and transporters in response to xenobiotic exposures. In primary hepatocytes and intact liver, CAR resides in the cytoplasm under basal condition and translocates to the nucleus upon exposure to inducers. However, CAR spontaneously accumulates in the nucleus of immortalized cell lines and exhibits constitutive activation in the absence of activators, which makes the identification of CAR activators extremely challenging. Here, we have established an efficient screening method for determining the nuclear translocation of human (h) CAR in human primary hepatocytes (HPHs). Our results demonstrated that adenoviral-enhanced yellow fluorescent protein-tagged hCAR (Ad/EYFP-hCAR) infects HPHs with high efficiency, and the majority of Ad/EYFP-hCAR (>80%) is expressed in the cytoplasm of noninduced HPHs and is translocated to the nucleus in response to activators and antagonists of hCAR. Furthermore, 22 compounds including known hCAR activators, nonactivators, CYP2B inducers, and deactivators were evaluated in this system. Our results indicated that chemical-mediated Ad/EYFP-hCAR translocation in HPHs significantly correlated with hCAR activation and target gene induction. Compared with cell-based reporter assays in cell lines and in vitro ligand-binding assays, the established Ad/EYFP-hCAR translocation assay in HPHs exhibits apparent advantages such as sensitivity to chemical activators and responses to both direct and indirect hCAR activators. Thus, nuclear translocation of Ad/EYFP-hCAR in HPHs represents an efficient means for in vitro prediction of chemical-mediated hCAR nuclear accumulation.
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        ABBREVIATIONS: CAR, constitutive androstane receptor; PXR, pregnane X receptor; DME, drug-metabolizing enzyme; h, human; CITCO, 6-(4-chlorophenyl) imidazo[2,1-b][1,3]thiazole-5-carbaldehyde-O-(3,4-dichlorobenzyl) oxime; ART, artemisinin; PB, phenobarbital; m, mouse; TCPOBOP, 1,4-bis[2-(3,5-dichlorpyridyloxy)]benzene; PK11195, 1-(2-chlorophenyl-N-methylpropyl)-3-isoquinoline-carboxamide; PHN, phenytoin; Ad/EYFP-hCAR, adenoviral-enhanced yellow fluorescent protein-human constitutive androstane receptor; HPH, human primary hepatocyte; RIF, rifampicin; CMZ, carbamezapine; Wy-14643, pirinixic acid; 4-chloro-6-(2,3-xylidino)-2-pyrimidinyl)thioacetic acid; CDCA, chenodeoxycholic acid; HOC, 22(R)-hydroxycholesterol; 3MC, 3-methylcholanthrene; BHA, butylated hydroxyanisole; CLZ, clotrimazole; DZP, diazepam; CPZ, chlorpromazine; OA, okadaic acid; EFV, efavirenz; NVP, nevirapine; FLU, fluconazole; MCB, myclobutanil; kb, kilobase(s); bp, base pair(s); DMSO, dimethyl sulfoxide; PCR, polymerase chain reaction; GAPDH, glyceraldehyde-3-phosphate dehydrogenase; Ct, cycle threshold; AhR, aryl hydrocarbon receptor; PPARα, peroxisome proliferator-activated receptor α.
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