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Mechanistic Basis of L5 as a Novel Treatment Target for Coronary Artery

Disease

Chu-Huang Chen, Jonathan Lu, Guei-Jane Wang, Richard A.F. Dixon,
Chao-Yuh Yang, James T. Willerson

'Medicine/Atheroslcerosis, Baylor College of Medicine, 2Molecular Cardiology
Research Laboratories, Texas Heart Institute, Houston, TX, USA, *National Research
Institute of Chinese Medicine, Taipei, Taiwan R.O.C., “Texas Heart Institute, Houston,

TX, USA

Background and Objective: LDL-associated vascular changes are the main etiology
of coronary artery disease (CAD). To identify a candidate species responsible for
lipid-mediated atherosclerosis, we chromatographically divided plasma LDL from
patients with CAD risks (hypercholesterolemia, type 2 diabetes, active smoking) into
L1-L5, with L5 the most negatively charged. L5, irretrievable from risk-free subjects,
was the only subfraction that exhibited atherogenic properties.

Major Findings: By suppressing fibroblast growth factor-2 autoregulation and Akt
signaling, L5 induced endothelial cell (EC) apoptosis; by provoking EC release of
adhesion molecules, it stimulated monocyte-EC adhesion. L5 disrupted the
homeostasis between nitric oxide (NO) and endothelin-1 (ET-1) by reducing NO and
increasing ET-1 production. The resultant functional disequilibrium may contribute to
both endothelial dysfunction and abnormal vascular wall remodeling, as ET-1 is a
strong mitogen for smooth muscle cells (SMCs). This was evidenced by our finding
that conditioned medium of L5-treated ECs promoted SMC proliferation, which was
then attenuated by ET-1 receptor antagonists. By accelerating senescence, L5
inhibited endothelial progenitor cell (EPC) differentiation, thus restricting cellular
capacities for reendothelialization and collateralization. Moreover, L5 activated
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matrix metalloproteinase (MMP)-2 and MMP-9 in mature EPCs by augmenting
MAPK signaling. This may potentially accentuate matrix neovascularization and
plaque instability. In a hamster model, diet-induced L5 accumulation was associated
with atheroma formation and impairment of endothelium-dependent relaxation.

Conclusions: The mechanistic link between L5 and the pathogenesis of CAD
strongly indicates that L5 plays a causative role and should be considered the primary

target for the prevention and treatment of the disease.
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