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NEW UNDERSTANDING OF ATHEROSCLEROSIS: IS THE LIPID THEORY DEBUNKED?
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The theories formulated to explain atherogenesis evolved from the assumption of simple vessel wall lipid accumulation to endothelial dysfunction with adverse vascular wall remodelling.  The most prominent feature of atherogenesis is the accumulation of lipids, mainly in the forms of cholesteryl ester and free cholesterol, either within cells or in extracellular matrix.  Uncontrolled uptake of oxidized low-density lipoproteins (LDL) through CD36 and scavenger receptors converts macrophages to foam cells, and their accumulation under the vascular endothelium is considered the first stage of atherosclerosis.  The lipid oxidative theory suggests that LDL oxidation contributes to atherogenesis by causing cell injury that leads to arterial disease.  However, a causative link between LDL oxidation and atherogenesis is not firmly established.  It is clear that oxidatively modified LDL particles show chemotactic, cytotoxic and immunogenic properties that may be exerted prior to interactions in the vascular wall.  The inflammatory and immunogenic nature of atherosclerosis is confirmed by the colocalisation of macrophages/monocytes and T-lymphocytes in all phases of atherosclerosis, the production of inflammatory cytokines within intimal thickenings, and the expression of MHC II antigens in the intima prior to lipid accumulation.  A new theory integrates the former lipid hypotheses and allows for an immunological activation concept that begins as early as changes in the bone marrow that result in the generation of activated circulating monocytic phenotypes that participate in atherogenesis.  Homing properties of monocytes, critical for the advent of atherogenesis, may be determined by the actions of modified LDL on hematopoietic regulation within the bone marrow.  Hypertension, diabetes, and hyperlipidemia are major risk factors for atherosclerosis and coronary heart disease that, in each case, are associated with circulating bone marrow-derived cells that exhibit increased activation status.  The site of activation of these cells is not clear, but our studies in hypercholesterolemic monkeys suggest that interactions between modified LDL and the bone marrow renin-angiotensin system may give rise to some if not all of the monocytic phenotypes that participate in atherogenesis.  We thus propose a lipid-angiotensin system connection within the bone marrow that accounts for the predisposition of immune cells to home to coronary arteries and initiate atherosclerosis.


