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Sesame seeds are highly valued for their oil and provide good nutrients. However, our previous animal studies using mice lacking PPARα (Peroxisome proliferator-activated receptor α), which is a key nuclear receptor in lipid metabolism, have shown that sesame contains potentially toxic compounds exerting pleiotropic effects on lipid and glucose metabolism and oxidative stress responses, all of which can be prevented by expression of PPARα (Ashibe et al., PPAR Res. (2012) ID 814945). Among several changes evidently observed in the PPARα-null mouse liver, we focused, in this study, on the increases in the amount of γ-linolenic acid (C18:3) and octadecatrienoic acid (C18:4) and the concomitant decreases in the amount of dihomo-γ-linolenic acid (C20:3) and eicosatrienoic acid (C20:4). So we analyzed the cause of the changes in the amount of poly-unsaturated fatty acids in the liver using the RNAi knocking down and stable isotope approaches and human hepatoma HuH7 cells as a model system. Sesame-induced changes in the fatty acid composition in the knockout mouse liver could be explained not by transcriptional repression of metabolic enzyme expression, but by specific inhibition of the activity of very-long-chain fatty acid elongase 5 (Elovl5). Screening of the sesame lignans possibly involved in the disturbance revealed that matairesinol and arctigenin have the inhibitory activities against the elongase 5 in HuH7 cells. Furthermore, the metabolic rates for the lignans were higher in the microsomal fraction obtained from the wild-type mouse liver than in the fraction from PPARα-null mouse liver. These results together suggest that some lignans in sesame seeds can cause the disturbance of fatty acid metabolism in the liver by inhibiting the elongase 5 if they are not metabolized to inactive compounds in a PPAR-α-dependent manner. Our results do not exclude the possibility that other compounds are also involved in the disturbance of fatty acid metabolism. In general, plants produce a variety of secondary metabolites, and some of these are potentially toxic to animals. PPARα is one of the nuclear receptors involved in the metabolism of such toxic compounds by inducing detoxification enzymes. Thus PPARα plays its wider and more extensive role in energy metabolism from natural food intake to lipid metabolism than previously thought.

