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The pathogenesis of atherosclerosis is multifactorial, and influenced by numerous cellular mediators. Inappropriate vascular cell migration into the intima is a hallmark of atherosclerotic plaque development. We have previously shown that administration of conjugated linoleic acid (CLA) regresses pre-established murine atherosclerosis (Toomey 2006); however the underlying mechanisms have not been identified. Here we investigate the effects of CLA on the migratory phenotype of key cellular mediators of atherosclerosis, in vitro. Monocyte recruitment to, and migration across, the endothelium is critical for initation of atherosclerosis. CLA-treatment of THP-1 monocytes significantly inhibited their adhesion to TNFalpha-stimulated aortic endothelial cells (ECs) (by 36%,p<0.005) and migration across Transwell filters (by 60%,p<0.01).During plaque progression there is continuous recruitment of monocytes into the arterial wall and increasing macrophage foam cell burden. Macrophage conditioned media (“releasate”) was demonstrated to be a potent monocyte chemoattractant. Interestingly, CLA-treatment significantly reduced the mitogenic properties of macrophage releasate (by 46%, p<0.005). Smooth muscle cell (SMC) migration from the media is a key event in the plaque progression. Notably, incubation of SMCs with CLA inhibited their migration, while CLA treatment decreased urokinase plasminogen activator (uPA; 2-fold,p<0.005) and increased plasminogen activator inhibitor (PAI-1; 1.5-fold,p<0.01) mRNA expression, both key regulators of SMC migration.  In conclusion, this study demonstrates potent anti-atherosclerotic effects of CLA on monocyte-EC adhesion, monocyte migration, macrophage mitogen-release and SMC migration, and suggests a novel mechanism of action by modulation of the plasminogen activator pathway. These results represent important anti-atherogenic mechanisms which may underlie the profound effects of CLA in vivo. 

