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Obesity is a major global health concern as a result of the modern sedentary lifestyle, lack of exercise and unhealthy eating habits. It is characterized by an abnormal increase in fat accumulation associated with inflammatory responses. This study was designed to investigate the effect of obesity and omega-3 fatty acids on brain-derived neurotrophic factor (BDNF) gene expression, using in vivo and in vitro models, in an attempt to unravel the potential mechanisms of polyunsaturated fatty acids use in obesity. Sprague-Dawley rats were divided into 3 groups. Lean controls were fed normal rodent chow for 14 weeks. Obese controls were fed 60% of their diet as saturated fats for 14 weeks. Omega-3 fatty acid-treated rats were fed 60% saturated fat diet for 14 weeks with concomitant oral administration of 400 mg/kg/day omega-3 fatty acids, mainly DHA and EPA, from week 12 to week 14. . For the in vitro experiment, hypothalamic cells from obese rats were cultured in presence of different concentrations of omega-3 fatty acids to determine its dose-effect relationship on BDNF gene expression. Results of the study show that obesity has a negative effect on BDNF gene expression in rat hypothalamus that was reversed by administration of omega-3 fatty acids. Obese rats showed hypercholesterolemia, hypertriglyceridemia, hyperglycemia and hyperleptinemia. Treatment with omega-3 fatty acids revered the changes in all these parameters. No significant differences are shown in the levels of serum insulin. Results of the in vitro study demonstrated the increase in BDNF gene expression by omega-3 fatty acids in a dose-dependent manner. In conclusion, obesity causes down-regulation of BDNF gene expression that was reversed by omega-3 fatty acids treatment, making them an interesting treatment approach for obesity and metabolic diseases.


