N-linoleyltyrosine improves cognitive dysfunction in obese mice through fatty acid amid hydrolase
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Introduction. Obesity is often accompanied by mild cognitive impairment. Previous studies showed that N-linoleyltyrosine (NIT) exerted neuroprotective activities, but its effect on obesity-induced cognitive impairment remained unknown.
Aims. This study aims to investigate the effects and mechanisms of NIT in an obese mouse model.
Methods. Mice were fed a 60% kcal fat diet to establish an obesity mouse model and then orally administered 100 mg/kg/day of NIT for 7 weeks. Body weights of mice were recorded weekly, and the learning and memory functions were assessed using the Morris water maze. Brain pathology was examined with HE staining. The gut microbiota structure was analysed using 16S rRNA sequencing. Non-targeted metabolomics analysis was conducted to detect intestinal contents, plasma, and brain tissues. Network pharmacology predicted potential signalling pathways of NIT. Molecular docking and molecular dynamics simulations investigated the interaction between NIT and fatty acid amide hydrolase (FAAH).
Results. NIT reduced body weight and improved learning and memory impairment in obese mice. Additionally, NIT ameliorated brain damage in the DG region. Results from 16S rRNA sequencing indicated that NIT didn’t affect α-diversity but affected β-diversity analysis. Furthermore, NIT significantly decreased Proteobacteria and Veillonellaceae abundance in the intestines of obese mice. Non-targeted metabolomics revealed that NIT significantly reduced 3-dehydrocholic acid levels in gut and decreased the stearic acid levels in plasma. In brain tissues, NIT increased the levels of phosphatidylcholine metabolites such as PC (16:0/16:0), N-acetyl aspartate-glutamate-glutamine, and N-acetyl aspartate. Network pharmacology results indicated that NIT affected the ERK signalling pathway. Molecular docking and molecular dynamics simulations showed that the docking score of NIT with FAAH was -10.7 kcal/mol, and the binding free energy was -48.7 kcal/mol, indicating a strong binding affinity between NIT and FAAH.
Discussion. In summary, NIT reduced body weight, improved learning and memory functions, balanced gut microbiota, and improved metabolic profiles. These processes may be related to FAAH involvement.
