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    Abstract

Angiotensin II (Ang II) induces vascular smooth muscle cell (VSMC) hypertrophy, which results in various cardiovascular diseases. Ang II-induced cellular events have been implicated, in part, in the activation of mitogen-activated protein (MAP) kinases. Although it has been proposed that daily intake of bioflavonoids belonging to polyphenols reduces the incidence of ischemic heart diseases (known as “French paradox”), the precise mechanisms of efficacy have not been elucidated. Thus, we hypothesized that bioflavonoids may affect Ang II-induced MAP kinase activation in cultured rat aortic smooth muscle cells (RASMC). Our findings showed that Ang II stimulated rapid and significant activation of extracellular signal-regulated kinase (ERK) 1/2, c-Jun N-terminal kinase (JNK), and p38 in RASMC. Ang II-induced JNK activation was inhibited by 3,3′,4′,5,7-pentahydroxyflavone (quercetin), a major bioflavonoid in foods of plant origin, whereas ERK1/2 and p38 activation by Ang II were not affected by quercetin. Ang II caused a rapid tyrosine phosphorylation of Src homology and collagen (Shc), which was inhibited by quercetin. Quercetin also inhibited Ang II-induced Shc·p85 association and subsequent activation of phosphatidylinositol 3-kinase (PI3-K)/Akt pathway in RASMC. Furthermore, LY294002, a PI3-K inhibitor and a quercetin derivative, inhibited Ang II-induced JNK activation as well as Akt phosphorylation. Finally, Ang II-induced [3H]leucine incorporation was abolished by both quercetin and LY294002. These findings suggest that the preventing effect of quercetin on Ang II-induced VSMC hypertrophy are attributable, in part, to its inhibitory effect on Shc- and PI3-K–dependent JNK activation in VSMC. Thus, inhibition of JNK by quercetin may imply its usefulness for the treatment of cardiovascular diseases relevant to VSMC growth.


Footnotes
	Abbreviations:	Ang II
	angiotensin II
	VSMC
	vascular smooth muscle cell
	AT1
	angiotensin type 1 receptor
	ERK
	extracellular signal-regulated kinase
	JNK
	c-Jun N-terminal kinase
	MAP
	mitogen-activated protein
	quercetin
	3,3′,4′,5,7-pentahydroxyflavone
	RASMC
	rat aortic smooth muscle cell
	Shc
	Src homology and collagen
	PI3-K
	phosphatidylinositol 3-kinase
	PBS
	phosphate-buffered saline
	PKC
	protein kinase C
	K-H
	Krebs-Henseleit bicarbonate buffer
	PMA
	phorbol 12-myristate 13-acetate
	Grb2
	growth factor receptor bound protein 2
	ROS
	reactive oxygen species
	EGF
	epidermal growth factor
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