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    Abstract

        Glycyrrhizin (GL) has been used to treat chronic hepatitis in Japan and Europe. It is thought to induce pseudoaldosteronism via inhibition of type 2 11β-hydroxysteroid dehydrogenase (11β-HSD2) by glycyrrhetinic acid (GA), a major metabolite of GL. A previous clinical study suggested that 3-monoglucuronyl-glycyrrhetinic acid (3MGA), another metabolite of GL, might play a more important role in the pathogenesis of pseudoaldosteronism. The present study evaluates the pharmacokinetics of GL and its metabolites in rats with chronic liver injury induced by a choline-deficient l-amino acid-defined (CDAA) diet to clarify the relationship between 3MGA and pseudoaldosteronism. In rats fed a CDAA diet, plasma concentrations and urinary eliminations of GL and 3MGA were markedly higher than in the rats fed the control diet; the plasma concentration of GA was unaffected when GL was orally administered. Immunohistochemical analysis revealed the suppression of levels of multidrug resistance-associated protein (Mrp) 2 and its localization in the hepatic tissue of rats fed a CDAA diet. When 3MGA was i.v. injected in rats fed a CDAA diet or injected in Mrp2-dysfunctional Eisai hyperbilirubinemic rats, plasma concentrations of 3MGA were higher, and biliary excretion of 3MGA was lower than in each control group. The results suggested that 3MGA would be excreted to bile via hepatic Mrp2 and that its dysfunction would reduce 3MGA clearance. 3MGA accumulated by liver fibrosis resulted in the increased excretion through renal tubule and might be strongly related to the pathogenesis of pseudoaldosteronism because 11β-HSD2 is expressed in renal tubular epithelial cells.

      
Footnotes
	
        Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

      
	
        doi:10.1124/dmd.108.021089.

      
	
        ABBREVIATIONS: GL, glycyrrhizin; GA, glycyrrhetinic acid; ALT, alkaline aminotransferase; 11β-HSD2, type 2 11β-hydroxysteroid dehydrogenase; 3MGA, 3-monoglucuronyl-glycyrrhetinic acid; CDAA, choline-deficient l-amino acid-defined; Mrp, multidrug resistance-associated protein; EHBR, Eisai hyperbilirubinemic rat; SD, Sprague-Dawley; CSAA, choline-supplemented l-amino-defined; ALP, alkaline phosphatase; TBA, total bile acid; AUC, area(s) under the plasma concentration-time curve; IS, internal standard, carbenoxolone sodium; LC/MS/MS, liquid chromatography/tandem mass spectrometry; HPLC, high-performance liquid chromatography; MRM, multiple reaction monitoring.
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