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Objective: To develop a simple assay for determination of HDL quality and function. Background: Epidemiological studies indicate that HDL cholesterol levels are among the most predictive of risk factors for cardiovascular events. In large populations, the levels of HDL are inversely related to the risk of atherosclerotic events. However, reports have shown that coronary events occurred in individuals who had normal values for the biomarkers for coronary heart disease (i.e. normal or better than normal HDL levels). As a result, other HDL-associated factors are being investigated. Dysfunctional HDL has been identified in animal models and humans with chronic inflammatory diseases including atherosclerosis. Our group has reported evidence to support the hypothesis that the formation of the proinflammatory mildly oxidized LDL by artery wall cells occurs in three steps, each of which can be inhibited by normal HDL. These studies were performed using a cell-based assay that requires endothelial cells and monocytes. 
Methods: We have developed a novel and rapid test of HDL function that does not require cells but that gives results comparable to those of the cell-based assay. This cell-free assay determines the functional state of HDL using 2', 7' dichlorofluorescin (DCF) and increase in its signal due to oxidation of lipids. 
Results: HDL was tested for its ability to inhibit the oxidation of LDL, or inhibit the oxidation of L-1-palmitoyl-2-arachidonoyl-sn-glycero-3-phosphorylcholine (PAPC) by hydroperoxyoctadecadienoic acid (HPODE), or inactivate already oxidized PAPC (Ox-PAPC). 
Conclusion: Under inflammatory conditions, HDL cannot prevent the increase in DCF signal generated by LDL oxidation.

