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Introduction

Endothelial dysfunction of epicardial coronary arteries precedes development of atherosclerotic disease that is either angiographically apparent or of sufficient obstructive severity to cause myocardial ischemia and angina pectoris [1]. Patients with coronary heart disease or risk factors for coronary heart disease have been associated with impaired functions of the endothelium [2]. The vessel wall in these conditions may promote inflammation, smooth muscle proliferation, extracellular matrix deposition or lysis, and thrombus formation. All of these consequences of endothelial dysfunction contribute to development and clinical expression of atherosclerosis. Nitric oxide (NO) plays a pivotal role in maintaining vascular health and protecting from vascular injury under these pathological conditions.
Plaque disruption and thrombosis remains an important cause of acute coronary syndrome. High-risk lesions are not necessarily the angiographically severe stenosis. Rather, unstable vulnerable lesions have large lipid cores and thin fibrous caps. Plaque instability relates closely to the development of inflammation within the intima. Acute coronary syndromes usually result from rupture of a vulnerable atherosclerotic plaque mechanistically linked to the inflammatory process. Matrix metalloproteinase (MMP), tissue inhibitor of matrix metalloproteinase (TIMP), tissue factor (TF), and plasminogen activator inhibitor type-1 (PAI-1) within the plaque are the major components in determining the plaque instability and thrombogenicity [2,3].
Clinical trials of fibric acid derivatives therapy demonstrate an improvement in cardiovascular end points and coronary stenosis [4]. Peroxisome proliferator-activated receptors (PPARs) are nuclear receptors activated by fatty acids and derivatives. PPAR mediates the hypolipidemic action of fibrates and is highly expressed in tissues such as heart, where it stimulates the -oxidative degradation of fatty acids. PPAR controls plasma levels of cholesterol and triglycerides, which constitute major risk factors for coronary heart disease. Furthermore, experimental studies have shown that PPAR regulates the expression of key proteins involved in all stages of atherogenesis, such as vascular inflammation, plaque stability, and thrombosis, suggesting that PPAR exerts direct antiatherogenic actions at the level of the vascular wall [5]. These direct vascular effects of fibrates may contribute to the cardiovascular event reduction and explain the clinical benefit in these clinical trials. 

Cholesterol level lowering in experimental models was accompanied by a reduction of extracellular matrix and TF within atherosclerotic plaque [6,7]. Accordingly, the mechanism of fibrates therapy on the reduction of cardiovascular risk may be mediated by inhibiting vascular inflammation and thrombosis and stabilizing plaque. Thus, we investigated the vascular effects of fenofibrate such as vasomotor function, inflammation, plaque stability and hemostasis in patients with hypertriglyceridemia and further, the mechanism of regulation suggested by experimental studies [8-13].

Methods and Results

We investigated the effects of fenofibrate, peroxisome proliferator-activated receptors (PPARs) agonist, on endothelial function in patients with hypertriglyceridemia. We administered placebo or fenofibrate 200 mg daily to 25 patients with hypertriglyceridemia for 8 weeks. This study was randomized, double-blind, placebo-controlled, crossover in design. Compared with placebo, fenofibrate significantly changed lipoprotein levels including non-HDL cholesterol and significantly improved the percent flow-mediated dilator response to hyperemia by 33±6% (P<0.001) and lowered plasma levels of tumor necrosis factor-by 13±3% (P=0.002). Fenofibrate reduced fibrinogen and plasminogen activator inhibitor type 1 antigen levels by 17±3 % and by 10±3 %, respectively (P<0.001 and P=0.014, respectively). However, fenofibrate did not significantly change plasma levels of nitrate, malondialdehyde, tissue factor activity, and serological markers of plaque stabilization.

In conclusion, fenofibrate significantly changed lipoprotein levels including non-HDL cholesterol and improved the percent flow-mediated dilator response to hyperemia as well as lowered levels of TNF-fibrinogen, and PAI-1 antigen.
Clinical Implications

Our current observations are consistent with the Adult Treatment Panel III Guidelines reported in 2001 [14]. Since metabolic syndrome is one of the most important clinical
features underlying atherosclerosis, and since the Adult Treatment Panel III Guidelines use non-HDL cholesterol as one of the indexes to evaluate the dyslipidemic status including hypertriglyceridemia, our current observations showing the effects of fenofibrate on lipoproteins and endothelial function in patients with hypertriglyceridemia, may have important clinical implications to reduce cardiovascular events in these patients.
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