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Obesity is associated with metabolic disorders such as alterations of lipid metabolism and metabolic inflammation, which can be impacted by the diet. Polar lipids (PL) are used as emulsifiers by the food industry and interest is recently growing about the PL from milk, rich in sphingomyelin (SM). Our objective was to elucidate the metabolic impact of milk PL compared with soybean lecithin, the major commercial source of PL. Mice were gavaged with 2 emulsions based on either milk or soybean PL. Plasma and intestine were collected during digestion. Both emulsions were also digested in vitro in a static model of human digestion. Moreover, 4 groups of C57BL6 mice were fed during 8 weeks with a high fat diet devoid of PL (HF) or containing 1.2% of milk PL (HF-MPL) or soybean PL (HF-SPL). White adipose tissue (WAT), colon and feces were collected. At 1h after gavage, milk PL induced higher plasma TG and NEFA than soybean PL. An opposite effect was observed at 4h (P<0.01) with a lower gene expression of proteins involved in the secretion of chylomicrons in the duodenum (P<0.05). In vitro, the intestinal hydrolysis of emulsion TG was higher with milk PL, which can explain the sharper kinetics of lipemia observed in mice with milk PL. After 8 weeks, HF-SPL diet induced a greater increase of WAT with larger adipocytes compared with the HF diet (P<0.05). HF-SPL diet also increased the gene expression of inflammatory cytokines MCP-1, LBP and leptin (P<0.05). HF-MPL diet did not induce such alterations but induced a lower expression of CD68, marker of macrophage infiltration, in WAT (P<0.05). Moreover, HF-MPL diet increased the number of colonic mucus cells, which can be due to the fecal loss of milk PL fatty acids (22:0, 24:0 from SM notably, P<0.05). This suggests improved intestinal barrier function protecting from inflammation. Altogether, milk PL compared with soybean PL stimulate lipid digestion and induce more rapid kinetics of postprandial lipemia. In the long term, milk PL in a high-fat diet do not induce metabolic alterations of the adipose tissue (hypertrophia and inflammation) observed with soybean PL, probably due to specific effects on mucus cells in the colon.

