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    Abstract
Activation of hepatic stellate cells (HSC), the key effectors in hepatic fibrogenesis, is characterized by enhanced cell proliferation and overproduction of extracellular matrix. Oxidative stress promotes HSC activation. Glutathione (GSH) is the most important intracellular antioxidant, whose synthesis is mainly regulated by glutamate-cysteine ligase (GCL). We reported previously that (-)-epigallocatechin-3-gallate (EGCG), the major and most active component in green tea extracts, inhibited HSC activation. The aim of this study is to elucidate the underlying mechanisms. We hypothesize that this inhibitory effect of EGCG might mainly result from its antioxidant capability by increasing de novo synthesis of GSH. In this report, we observe that EGCG enhances the levels of cytoplasmic and mitochondrial GSH and increases GCL activity by inducing gene expression of the catalytic subunit GCLc, leading to de novo synthesis of GSH. Real-time polymerase chain reaction and Western blotting analyses show that de novo synthesis of GSH is required for EGCG to regulate the expression of genes relevant to apoptosis and to cell proliferation. Additional experiments demonstrate that exogenous transforming growth factor (TGF)-β1 suppresses GCLc gene expression and reduces the level of GSH in cultured HSC. Transient transfection assays and Western blotting analyses further display that EGCG interrupts TGF-β signaling by reducing gene expression of TGF-β receptors and Smad4, leading to increased expression of GCLc. These results support our hypothesis and collectively demonstrate that EGCG increases the level of cellular GSH in HSC by stimulating gene expression of GCLc, leading to the inhibition of cell proliferation of activated HSC in vitro.
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