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STATIN EFFECTS BEYOND LIPID LOWERING: ATORVASTATIN INHIBITION OF MYOCARDIN EXPRESSION IN VASCULAR SMOOTH MUSCLE 
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3-hydroxy-3-methylglutaryl (HMG)-coenzyme A (CoA) reductase inhibitors (statins) have lipid-lowering effects, contributing to significant reduction of morbility and mortality of cardiovascular disease. However, many of these beneficial effects on cardiovascular disease could not be explained by its lipid-lowering effects. Inhibition of HMG-CoA reductase CoA reduces production of isoprenoid intermediates in the cholesterol biosynthetic pathway, which also deceases post-translational modifications of various signaling proteins, such as RhoA. This effect on peripheral tissues or cells may contribute to non-lipid-lowering effects by statins. It was previously reported that statins attenuate spontaneous contraction of smooth muscle (SM) through inhibiting the RhoA-ROCK pathway, and activation of this pathway increases the gene expression of myocardin, a coactivator of serum response factor (SRF). Myocardin stimulates the expression of SM contractile proteins. Importantly, atorvastatin (ATV) was reported to inhibit the expression of myocardin and SM alpha-actin in human fetal penile smooth muscle cells (SMCs). Therefore, we have investigated whether ATV reduces contractility of the blood vessel through inhibiting myocardin and its target genes. Our research has revealed that ATV indeed reduced the expression of myocardin and its target genes both in vivo and in vitro. Mevalonate and GGPP reversed ATV-induced inhibition of these gene expression. Activation of RhoA and its membrane translocation were also inhibited by ATV in human vascular SMCs. We conclude that ATV directly inhibits vascular contractility through reduction of  myocardin gene expression in vascular SMCs.

