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Analyses of the immune cells involving intestinal inflammation and its application
for development of foods with intestinal barrier-protecting activity
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In this study, the effects of gut microbial metabolites on tumor necrosis factor
(TNF)-a -induced barrier impairment in Caco-2 cells and dextran sulfate sodium-induced colitis in mice
were evaluated. 10-Hydroxy-cis-12-octadecenoic acid (HYA), a gut microbial metabolite of linoleic acid,
suppressed TNF-a and dextran sulfate sodium-induced changes iIn the expression of tight junction-related
molecules. HYA also suppressed the expression of TNF receptor 2 (TNFR2) in Caco-2 cells and colonic
tissue. Furthermore, HYA significantly up-regulated G protein-coupled receptor (GPR) 40 expression in
Caco-2 cells. The barrier-recovering effects of HYA were abrogated by a GPR40 antagonist. Conversely,
10-hydroxyoctadacanoic acid, which 1s a gut microbial metabolite of oleic acid and lacks A 12
carbon-carbon double bond, did not show these tight junction-restoring activities and down-regulated
GPR40 expression. Therefore, HYA modulates TNFR2 expression, at least in part, by GPR40 pathway.
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