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Lipotoxicity induced by saturated fatty acid (SFA) accumulation has been postulated as a contributing factor in the pathogenesis of diseases such as non-alcoholic fatty liver disease (NAFLD) and type II diabetes. Our central hypothesis is that overexposure to SFAs results in increased saturation of ER membrane phospholipids, which induces ER stress marked by calcium efflux and CHOP overexpression, ultimately culminating in apoptosis. Our objective is to determine how perturbations of pathways involved in lipid metabolism modulate SFA-induced lipotoxicity, as assessed by measurements of phospholipid (PL) composition, ER stress, mitochondrial dysfunction, and apoptotic cell death. Interestingly, treatment of either primary hepatocytes or H4IIEC3 cells with the SFA palmitate (PA) resulted in dramatic dilation of the ER membrane, accompanied by other markers of organelle dysfunction. PA treatment also caused increased de novo glycerolipid synthesis, marked by significant elevation of dipalmitoyl phosphatidic acid, diacylglycerol, and total phospholipid content in H4IIEC3 cells. Co-supplementation with the monounsaturated fatty acid oleate (OA) diverted PA flux into triacylglycerols, resulting in elevated lipid droplet accumulation but significantly reversing PA-induced increases in PL saturation and all other phenotypic markers of hepatic lipotoxicity. Our data indicate that modulating alternative pathways of lipid disposal can significantly reduce PL saturation and thereby suppress the lipotoxic effects of SFAs on hepatic cells. 
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