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Abstract
Article history: Background and Aim: Given the importance of systemic modulation of
Received: February 07, 2026 inflammation and oxidative stress in aging, this study investigated the effect
Revised: June 22, 2026 of the order of combined swimming exercises on the blood levels of
Accepted: June 28, 2026 inflammatory and antioxidant markers in aged rats.

ePublished: July 16, 2026 Materials and Methods: In this study, 15 aged male Wistar rats (18-20 months

old) were randomly divided into three groups: control (CONT), combined
(0)510] interval-endurance exercise (EX1), and combined endurance-interval exercise
TSR (EX2). Both training protocols were performed for 10 weeks (5 sessions per
i week) in an aquatic environment. Subsequently, 48 hours after the last
training session, blood samples were collected, and protein levels of
inflammatory and antioxidant markers were measured by ELISA. Data
normality was checked using the Shapiro-Wilk test, and group means were
compared using one-way analysis of variance, followed by Tukey's post hoc
test. A level of P < 0.05 was considered statistically significant.

Results: The inflammatory marker IL-1B showed a significant decrease in both
training groups, compared to the control group (P < 0.05). In the case of the
anti-inflammatory cytokine IL-10, both groups had a significant increase,
compared to the control group (P < 0.05). Analysis of the antioxidant enzyme
SOD activity also showed a significant increase in both training groups,
compared to the control group (P < 0.05).

Conclusion: In general, combined swimming training, regardless of the order,
reduced inflammation and increased systemic antioxidant capacity; however,
EX1 showed a greater effect on blood inflammatory and antioxidant indices,
compared to EX2. These findings emphasize the importance of the order of
combined training in training planning for the elderly population.
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