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Dietary trans fatty acids, particularly trans-18:1 have been generally associated with increased risk of heart disease, principally through elevated levels of plasma LDL-cholesterol and reduced HDL- cholesterol. The objective of this study was to use a human liver cell line (HepG2) to test if there are any individual differences among trans-18:1 isomers in terms of their effects on expression of genes involved in fatty acid and cholesterol synthesis. Trans-18:1 isomers including trans-13, trans-14 and trans-15 which are not commercially available, were isolated from beef fat collected from cattle fed flaxseed in a forage-based diet using a combination of Ag+-SPE and Ag+-HPLC. Other trans-18:1 isomers including trans-6-18:1, trans-9-18:1 and  trans-11-18:1 as well as cis-9-18:1 (control) were purchased from NuCheck, Inc. (Elysian, MN, USA). HepG2 cells were incubated for 24h with 100µM of individual trans-18:1 isomers or cis-9-18:1. Quantitative PCR was used to determine the expression of genes involved in fatty acid synthesis (ACC, FAS), delta-9 desaturation (SCD1), cholesterol synthesis (HMG-COA) and up-take (LDL receptor) and transcriptional regulators of lipogenesis and cholesterol synthesis (PPARγ, SREBP1 and SREBP2). Culturing HepG2 cells with trans-6-18:1 or trans-9-18:1 significantly (P < 0.05) increased the expression of SCD1 (1.90 and 1.60 fold), HMG-COA (1.60 and 1.40 fold), LDL receptor (1.50 and 1.60 fold) and SREBP1 (2.50 and 1.80 fold) compared to the control, whereas other tested  trans-18:1 isomers did not affect the expression of these genes compared to control. These results suggest that lipogenic/cholesterolemic properties of trans-18:1 isomers depends on the locations of trans double bond and that trans-6 may be more potent than trans-9, the main industrial trans fatty acid, in terms of lipogenic/cholesterolemic effects.

