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    Abstract

        Exposure to hepatitis C virus (HCV) can lead to the development of cirrhosis and hepatocellular carcinoma. To examine the effects of long-term HCV infection on hepatic cytochrome P450 1A1 (CYP1A1) expression and function, we used a human hepatoma cell line expressing the HCV subgenomic replicon (Huh.8) to evaluate CYP1A1 induction by the aryl hydrocarbon receptor (AhR) ligand, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). In this study, we demonstrate that the induction of CYP1A1 expression in Huh.8 cells by TCDD but not by β-naphthoflavone or 3-methylcholanthrene was significantly diminished. TCDD exposure of Huh.8 cells resulted in greater than 55% suppression of CYP1A1 transcription compared with the parent cell line Huh7, whereas protein levels and enzyme activities were further diminished. Suppression of CYP1A1 mRNA expression in TCDD-treated Huh.8 cells was partially reversed after pretreatment with the antioxidants N-acetylcysteine and nordihydroguaiaretic acid, suggesting a role for oxidative stress. Induced CYP1A1 message, protein, and enzyme activity were partially restored in an Huh7 cell line expressing the HCV replicon containing a deletion in the nonstructural protein NS5A. Furthermore, adenoviral expression of NS5A in Huh7 partially suppressed TCDD-induced CYP1A1 protein and enzyme activity, implicating this protein in the mechanism of suppression. These findings demonstrate that TCDD-mediated AhR signaling is impaired in hepatocytes in which HCV is present and that NS5A alone or in the presence of other nonstructural proteins of the subgenomic replicon is in part responsible.

      
Footnotes
	
        This work was supported by National Institutes of Health grant GM54477.

      
	
        ABBREVIATIONS: AhR, aryl hydrocarbon receptor; Arnt, aryl hydrocarbon receptor nuclear translocator; βNF, β-naphthoflavone; HCV, hepatitis C virus; MC, 3-methylcholanthrene; NAC, N-acetylcysteine; NDGA, nordihydroguaiaretic acid; NS, nonstructural; PAH, polycyclic aromatic hydrocarbon; ROS, reactive oxygen species; TCDD, 2,3,7,8-tetrachlorodibenzo-p-dioxin; UGT, UDP-glucuronosyltransferases; ER, endoplasmic reticulum; PBS, phosphate-buffered saline; bp, base pair(s); DMSO, dimethyl sulfoxide; DMEM, Dulbecco's modified Eagle's medium; NF-κB, nuclear factor κB; XRE, xenobiotic response element; RT-PCR, reverse transcription-polymerase chain reaction; EMSA, electrophoretic mobility shift assay; ANOVA, analysis of variance; DCF-DA, 2′,7′-dichlorofluorescein-diacetate; Ad-GFP, adenovirus expressing green fluorescent protein; Ad-NS5A, adenovirus expressing NS5A.
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