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    Abstract

        We have studied the molecular mechanism by which the nuclear xenobiotic receptors pregnane X receptor (PXR) and constitutive active/androstane receptor (CAR) regulate transcription of the vitamin D3 24-hydroxylase (CYP24A1) gene. In the absence of vitamin D3, PXR activates the CYP24A1 gene by directly binding to and transactivating vitamin D-response elements (VDREs) within its promoter. Vitamin D3 activates the CYP24A1 promoter by dissociating the corepressor silencing mediator for retinoid and thyroid hormone receptors (SMRT) from the vitamin D receptor (VDR) on those VDREs. PXR strongly represses vitamin D3 activation of the CYP24A1 gene, in which PXR indirectly binds to and prevents vitamin D3-dependent dissociation of SMRT from the CYP24A1 promoter. The degree of the PXR-mediated locking of SMRT depends on the relative concentration of vitamin D3 to the human PXR activator rifampicin; SMRT increased its dissociation as this ratio increased. CAR is also found to prevent dissociation of SMRT from the CYP24A1 promoter. Thus, our present study defines the novel molecular mechanism by which PXR and CAR mediate drug interactions with vitamin D3 to regulate the CYP24A1 gene. Pxr(+/+) and Pxr(-/-) mice were continuously treated with mouse PXR activator PCN to evaluate the hypothesis that induction of the Cyp24a1 gene is responsible for the loss of bone mineral density often observed in patients treated continuously with PXR-activating drugs. PCN-dependent loss of mineral density is observed in the metaphyseal bones of only the Pxr(+/+) mice. This loss, however, does not correlate with the expression levels of the Cyp24a1 gene in these mice.
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        ABBREVIATIONS: VDR, vitamin D receptor; CAR, constitutive active/androstane receptor; PXR, pregnane X receptor; VDRE, vitamin D response element; ChIP, chromatin immunoprecipitation; SMRT, silencing mediator for retinoid and thyroid hormone receptors; RXR, retinoid X receptor; PGC1α, peroxisome-proliferator-activated receptor γ coactivator 1α; BMD, bone mineral density; PCN, pregnenolone 16α-carbonitrile; CITCO, 6-(4-chlorophenyl)imidazo[2,1-b][1,3]thiazole-5-carbaldehyde-O-(3,4-dichlorobenzenyl)oxime; DMSO, dimethyl sulfoxide; PK11195, 1-(2-chlorophenyl-N-methylpropyl)-3-isoquinoline-carboxamide; Rif, rifampicin; VD3, 1α,25-dihydroxyvitamin D3; kb, kilobase; PCR, polymerase chain reaction; qRT-PCR, quantitative reverse-transcriptase polymerase chain reaction.
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