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Abstract:

Myocardial tissue fibrosis and cardiac function impairment represent one of the complications of obesity. Evidence
suggests that both regular physical activity and medicinal plants, individually, can prevent cardiac fibrosis by modulating
cardiac fibrotic pathways.

Accordingly, the present study aimed to investigate the effect of aerobic exercise and bitter orange peel extract on the
expression of JAK2/STAT3 genes in the myocardial tissue of obese rats.Thirty adult female Wistar rats from the animal
facility of Islamic Azad University, Central Tehran Branch, were selected as subjects and randomly divided into five
groups (six rats per group): (1) normal diet control, (2) high-fat diet control, (3) high-fat diet + aerobic exercise, (4) high-
fat diet + ethanolic extract of bitter orange peel, and (5) high-fat diet + aerobic exercise + ethanolic extract of bitter orange
peel. To induce obesity, 20% palm oil, 1.5% cholesterol, and 0.25% cholic acid were added to the standard diet. Subjects
received this regimen for four weeks prior to and during the four-week intervention. The aerobic exercise program
consisted of four weeks of treadmill running at a moderate intensity, five sessions per week. The ethanolic extract of bitter
orange peel was administered orally at 100 mg/kg body weight for four weeks. Following euthanasia, myocardial tissue
from the left ventricle was collected to assess JAK2 and STAT3 gene expression via RT-PCR.

Results showed that expression of Jak2 (P=0.001) and STAT3 (P=0.001) was significantly higher in the high-fat diet control
group than the normal diet control group. Gene expression was significantly decreased in the aerobic exercise + high-fat
diet group compared to the high-fat diet control group. Similarly, a significant reduction in gene expression was observed
in the bitter orange peel extract + high-fat diet group. The greatest reduction was recorded in the combined aerobic
exercise + bitter orange extract + high-fat diet group.

The findings of the present study suggest that the combination of aerobic exercise and ethanolic extract of bitter orange
peel may exert protective effects on cardiac tissue in obesity induced by a high-fat diet. This is done through
downregulation of the fibrotic genes JaAk2 and STATS.
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