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    Abstract

Wound healing after angioplasty or stenting is associated with increased production of thrombin and the activation of protease-activated receptor 1 (PAR1). The aim of the present study was to examine the effects of a new selective PAR1 antagonist, 2-[5-oxo-5-(4-pyridin-2-ylpiperazin-1-yl)-penta-1,3-dienyl]-benzonitrile (F 16618), in restenosis and vascular smooth muscle cell (SMC) proliferation and migration using both in vivo and in vitro approaches. Daily oral administration of F 16618 inhibited the restenosis induced by balloon angioplasty on rat carotid artery in a dose-dependent manner. Furthermore, single intravenous administration of F 16618 during the angioplasty procedure was sufficient to protect the carotid artery against restenosis. In vitro, F 16618 inhibited the growth of human aortic SMCs in a concentration-dependent manner with maximal effects at 10 μM. At that concentration, F 16618 also prevented thrombin-mediated SMC migration. In vivo, oral and intravenous F 16618 treatments reduced by 30 and 50% the expression of the inflammatory cytokine tumor necrosis factor α (TNFα) 24 h after angioplasty. However, only acute intravenous administration prevented the induction of matrix metalloproteinase 7 expression. In contrast, F 16618 treatments had no effect on early SMC de-differentiation and transcription of monocyte chemoattractant protein-1 and interleukin-6 and late re-endothelialization of injured arteries. Furthermore, F 16618 compensated for the carotid endothelium loss by inhibiting PAR1-mediated contraction. Altogether, these data demonstrate that PAR1 antagonists such as F 16618 are a highly effective treatment of restenosis after vascular injury, by inhibition of TNFα, matrix metalloproteinase 7, and SMC migration and proliferation in addition to an antithrombotic effect.

Footnotes
	This work was funded in part by Pierre Fabre Laboratories, a privately held drug discovery company, and the Institut National de la Santé et de la Recherche Médicale. P.C.Y. was supported by the Groupe d'Etude sur l'Hémostase et la Thrombose, the Société Française d'Hématologie, and Paris Descartes University.

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

doi:10.1124/jpet.110.175182.
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 The online version of this article (available at http://jpet.aspetjournals.org) contains supplemental material.

	
ABBREVIATIONS:

	SMC
	smooth muscle cell
	F 16618
	2-[5-oxo-5-(4-pyridin-2-ylpiperazin-1-yl)-penta-1,3-dienyl]-benzonitrile
	Egr-1
	early growth response-1
	HB-EGF
	heparin binding-epidermal growth factor
	MCP-1
	monocyte chemoattractant protein-1
	MMP
	matrix metalloproteinase
	PAR
	protease-activated receptor
	PDGF
	platelet-derived growth factor
	TIMP
	tissue inhibitor of metalloproteinase
	TNFα
	tumor necrosis factor α
	vWF
	von Willebrand factor
	IL
	interleukin
	DMSO
	dimethyl sulfoxide
	PCR
	polymerase chain reaction
	BSA
	bovine serum albumin
	PBS
	phosphate-buffered saline
	SFLLR
	Ser-Phe-Leu-Leu-Arg-Asp
	N/M
	neointima/media ratio
	siRNA
	small interfering RNA
	RWJ-58259
	(αS)-N-[(1S)-3-amino-1-[[(phenylmethyl)-amino]carbonyl]propyl]-α-[[[[[1-(2,6-dichlorophenyl)methyl]-3-(1-pyrrolidinylmethyl)-1H-indazol-6-yl]amino]carbonyl]amino]-3,4-difluorobenzenepropanamide)
	SCH-530348
	ethyl N-[(3R,3aS,4S,4aR,7R,8aR,9aR)-4-[(E)-2-[5-(3-fluorophenyl)-2-pyridyl]vinyl]-3-methyl-1-oxo-3a,4,4a,5,6,7,8,8a,9,9a-decahydro-3H-benzo[f]sobenzofuran-7-yl]carbamate.
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