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Effect of Resveratrol on Angiotensin II-Induced Cardiac Fibrosis
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Resveratrol; Angiotensin II; Endothelin-1; Cardiac fibroblast; Reactive oxygen species; Signal transduction; ERK (extracellular
signal-regulated kinase)
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Objectives: The aims of this study were to examine whether resveratrol influences the proliferation of cardiac fibroblasts and to
identify the molecular target of resveratrol. Background: Resveratrol is a phytoestrogen naturally found in grapes and is the major
constituent of wine thought to have a cardioprotective effect. Cardiac fibroblasts regulate myocardial remodeling by proliferating and
secreting extracellular matrix proteins and growth factors such as endothelin-1 (ET-1). Prolonged activation of cardiac fibroblasts



leads to cardiac fibrosis and reduced myocardial contractile function. However, the molecular mechanisms that resveratrol affects
cardiac fibroblast proliferation still remains to be clarified. Methods: Cultured neonatal rat cardiac fibroblasts were preincubated with
resveratrol then stimulated with angiotensin II, after which [3H]thymidine incorporation and endothelin-1 gene expression were
examined. The intracellular mechanism of resveratrol in cellular proliferation and endothelin-1 expression was elucidated by
examining the level of angiotensin II-induced epidermal growth factor (EGF)-receptor transactivation and extracellular
signal-regulated kinase (ERK) phosphorylation. Results: Resveratrol (1-100 .mu.M) inhibited angiotensin II-induced DNA synthesis
and endothelin-1 secretion. The inductive properties of angiotensin II on EGF-receptor transactivation and ERK phosphorylation were
found reversed with resveratrol and antioxidants such as N-acetyl-cysteine. We also examined the effect of angiotensin II on Src
homology 2-containing tyrosine phosphatase (SHP-2) in cardiac fibroblasts using a modified malachite green phosphatase assay.
SHP-2 was oxidized during angiotensin II treatment, and this oxidization could be repressed by resveratrol treatment. Conclusions: In
summary, we speculate that resveratrol inhibits angiotensin II-induced cell proliferation which involves the disruption of the ERK
pathway via activation of SHP-2.



