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Dietary flaxseed may have significant health-related benefits due to its high content of alpha-linolenic acid (ALA, 18:3 n-3). However, epidemiological studies have demonstrated an insufficient ALA consumption in western countries. Thus, improving ALA bioavailability without increasing lipid intake is recognized as a nutritional challenge. In this context we assessed the influence of surrounding fatty acid (FA) formulated with flaxseed oil (FO), on the intestinal absorption and the metabolism of ALA. Intestinal absorption of ALA was followed for 6 h in rats (derivation of mesenteric lymphatic duct) after administration of FO, either alone or blended with palm oil (Pa), sunflower oleic oil (SFO) or grapeseed oil (GO). Omega-3 contents of lipid fractions were determined both in the plasma and in the liver of rats submitted 8 weeks to an equilibrated normolipid diet containing one of the 4 lipid formulations. Results showed that the lymphatic absorption of ALA was significantly enhanced in SFO (+20%) vs. FO groups. Plasma concentrations of ALA and EPA were significantly improved (+155% and +90%, respectively) in SFO group vs. FO group, especially in plasma phospholipids (PL) and cholesterol esters (CE). In addition these changes impacted the profile of plasma lipoprotein, since the HDL-C fraction was almost doubled in blended oil groups than that of oleic acid (OA)-free diets. The hepatic metabolism of ALA seemed to be also affected by the nature of the surrounding FA in the diet; particularly OA would promote the bioconversion of ALA in EPA. Indeed hepatic contents of EPA were higher in PL of SFO groups (+48% vs FO groups), suggesting that the bioconversion of ALA to EPA induce the storage of EPA in hepatic PL. We conclude that the combination of flaxseed oil, as a source of ALA, to OA (via SFO) improve the bioavailability of omega-3 fatty acids (ALA and EPA) in plasma of rats, by modulating the intestinal absorption. It seemed that OA improved the use of hepatic ALA and favored its bioconversion in EPA, which modulated the hepatic lipoprotein metabolism.


