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The objective of this research was to study the metabolism of individual trans fatty acids that can be found in ruminant fat or partially hydrogenated vegetable oils and determine their effects on lipogenic gene expression in adipocytes. Differentiated 3T3-L1 adipocytes were treated with 200 µM of either trans-18:1 isomers or cis-9 18:1 (control) for 48 h. Cells were then harvested for fatty acid and gene expression analyses using GC and Q-PCR respectively. Trans-6-18:1 and trans-9-18:1 accumulated to a greater extent (1.9 and 1.5 fold respectively) in adipocytes compared to other trans-18:1 treatments or control. The accumulation of 16:1 metabolites (product of the first cycle of β-oxidation of 18:1 isomers) was significantly greater (4-fold on average) in all trans-18:1 treatments compared to cis-9-18:1 treated cells. Among trans-18:1 isomers, trans-16-18:1 treated cells had the lowest content of 16:1 metabolite (i.e. trans-14-16:1). The delta-9 desaturation rate of trans-18:1 depended on the location of trans double bonds with the delta-9 desaturation rate decreasing  in the following order:  trans-11-18:1 (44%) > trans-13-18:1 (41%) > trans-16-18:1(34%) > trans-6-18:1(16%) > trans-9-18:1(0%) . Trans-9 18:1 up-regulated (P < 0.05) the expression of lipogenic genes including acetyl-CoA carboxylase (1.30 fold), FA synthase (1.32 fold) and stearoyl-CoA desaturase-1 (1.38 fold) compared to the control, whereas other trans-18:1 isomers did not affect the expression of these genes compared to control. Our results indicate that metabolism and lipogenic properties of trans-18:1 isomers depends on the location of trans double bonds which could result in distinct health effects for individual trans-18:1 isomer.

