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Abstract

A high-fat diet (HFD) has been shown to reduce neurotrophic gene expression through mechanisms
involving inflammation, oxidative stress, and pathological apoptosis. This reduction may lead to
impairments in cognitive and motor functions related to the cerebellum and increase the risk of
developing neurodegenerative diseases. Aerobic exercise is suggested to counteract these
detrimental effects. Therefore, the present study aimed to investigate the effect of aerobic exercise
on the expression of neurotrophic genes (BDNF/TrkB) in the cerebellar tissue of obese female
rats.In this experimental study, 18 adult female rats (12 weeks old) were randomly divided into
three groups: (1) control group with normal diet, (2) HFD control group, and (3) HFD + aerobic
exercise group. The high-fat diet was formulated by adding 1.5% cholesterol, 20% palm oil, and
0.25% cholic acid to the standard rat chow. The aerobic training program lasted for four weeks and
included five sessions per week of moderate-intensity treadmill running.Forty-eight hours after the
last exercise session and following 8—10 hours of fasting, the rats were anesthetized using a
combination of ketamine and xylazine. Cerebellar tissues were extracted for gene expression
analysis of BDNF and TrkB using real-time PCR.Results showed that BDNF gene expression in
the cerebellum was significantly lower in the HFD control group compared to the normal diet
control group (P = 0.001). However, BDNF expression was significantly higher in the HFD +
exercise group compared to the HFD control group (P = 0.002). Similarly, TrkB expression was
significantly reduced in the HFD control group compared to the normal diet group (P = 0.001), but
significantly increased following aerobic exercise (P = 0.002). In conclusion, a high-fat diet
decreases cerebellar BDNF and TrkB gene expression, while aerobic exercise upregulates these
genes. These findings suggest that aerobic training may exert neuroprotective effects under HFD
conditions, potentially improving neural—particularly motor—functions.
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