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Original Article
Abstract

Background: Aging is accompanied by an increase in oxidative stress, which is influenced by physical activity and
nutritional factors. The aim of this study was to investigate the effect of 8 weeks of high-intensity interval training
combined with gallic acid supplementation on oxidative stress markers, including malondialdehyde (MDA), catalase
(CAT), glutathione peroxidase (GPX), superoxide dismutase (SOD), and glutathione (GSH), in the hippocampal
tissue of aged mice.

Methods: Forty male 3-month-old Wistar rats (weight range: 180-200 g) were randomly divided into five groups
(n = 8 per group) including: control healthy, control aged, aged+exercise, aged+supplement, and
aged+exercise+supplement. Aging was induced by intraperitoneal injection of D-galactose at a dose of 500 mg/kg
for a duration of 8 weeks. The supplement groups received gallic acid by gavage at a dose of 100 mg/kg for a
duration of 8 weeks. The high-intensity interval training protocol was conducted over a period of 8 weeks at an
intensity of 80 to 90% VO2max. Oxidative stress markers in hippocampal tissue were measured using biochemical
and spectrophotometric methods. Data were analyzed using one-way ANOVA followed by Tukey’s post hoc test
(P <0.05).

Findings: Aging caused a significant decrease in antioxidant enzymes GSH, CAT, GPX, and SOD, and a significant
increase in MDA levels (P < 0.0001). Exercise, supplementation, and the combined exercise+supplementation
intervention significantly reduced MDA levels compared to the aged control group (P < 0.05). Moreover, the
combined exercise + supplementation intervention significantly increased antioxidant markers (GSH, CAT, GPX,
SOD) compared to the aged group (P < 0.0001). In addition, GSH and SOD levels in the elderly+supplement group
were significantly increased compared to the elderly control group (P <0.01).

Conclusion: High-intensity interval training combined with gallic acid supplementation led to an improvement in
antioxidant defense and a reduction in lipid peroxidation in the hippocampal tissue of aged rats. These findings
indicate the potential interactive effect of these interventions in reducing aging-associated oxidative stress; however,
generalizing the results to human population requires further studies.
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