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Abstract:

Interleukin-1 is a potent proinflammatory cytokine that is produced by vascular smooth muscle cells (VSMC) and may contribute to the inflammatory phenotype of atherosclerotic blood vessels.  When the precursor form of IL-1 is overexpressed in VSMC, it localizes to the nucleus and plasma membrane, and stimulates cellular proliferation and expression of proinflammatory genes.  At the plasma membrane, IL-1 precursor can activate IL-1 receptor I (IL-1RI) on neighboring cells.  IL-1 precursor may also affect gene transcription via interaction with intranuclear proteins that regulate gene transcription, as suggested by recent findings.  Here we tested whether endogenous IL-1promotes VSMC proliferation, by using small interfering RNA (siRNA) to selectively inhibit endogenous IL-1 in human coronary and pulmonary artery SMC (HCoASMC and HPASMC) in vitro.  HCoASMC proliferated slowly in the baseline state, but exposure to double-stranded RNA (dsRNA) stimulated their proliferation and increased IL-1 expression.  Knockdown of IL-1 abolished the dsRNA-induced increase in proliferation in HCoASMC, indicating that IL-1 plays a crucial role in this mitogenic response.  HPASMC, in contrast to HCoASMC, proliferated rapidly and produced IL-1 precursor, even in the absence of serum or dsRNA stimulation (~0.5 ng/106 cells).  siRNA-mediated knockdown of IL-1 expression inhibited basal and serum-induced proliferation of HPASMC, indicating that constitutively expressed IL-1 promotes their proliferation.   Serum-induced proliferation in HPASMC, and dsRNA-induced proliferation in HCoASMC were reduced by IL-1 receptor antagonist, an inhibitor of IL-1RI signaling, suggesting that IL-1 precursor stimulates proliferation by IL-1R-dependent mechanisms.  Endogenous IL-1 also promoted chemokine expression in HPASMC, as knockdown of IL-1 inhibited basal and LPS-stimulated release of monocyte chemoattractant protein-1 (MCP-1).  MCP-1 release was reduced by extracellular IL-1 suggesting that endogenous IL-1 acts extracellularly to elicit MCP-1 release.  Also, transient overexpression of IL-1 precursor stimulated MCP-1 release in wild-type mouse aortic SMC, but failed to do so in IL-1R -/- SMC, suggesting an essential role of IL-1R in mediating enhanced chemokine release.  These results support the hypothesis that constitutive expression of IL-1 promotes a proproliferative and proinflammatory phenotype in human VSMC via IL-1R-dependent mechanisms.  
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