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Extended Abstract

Background and Aim: Obesity has b%ome health concern and is associated with an increased risk of chronic
diseases such as type 2 diabetes and di iseases. In overweight individuals, particularly women, oxidative
stress—resulting from an imbalance betwe oduction of reactive oxygen species (ROS) and antioxidant defense

mechanisms—may be exacerbated. Exercise i1SPrecognized as a non-pharmacological strategy to improve the oxidative-

commonly used to assess O Stress. Research has indicated that regular physical activity can enhance TAC and

increase antioxidant en y. However, high-intensity exercise with excessive energy expenditure may potentially

exacerbate oxidatj ress. idering the complexity of the effects of exercise on the antioxidant system, the present study
aimed to investig ect of 12 weeks of exercise training with different energy expenditure on GPX, SOD, TAC, and
MDA level erwej omen.

Materi an ods: This experimental study, designed as a pretest-posttest trial with a control group, was conducted

following a val by the Ethics Committee of the University of Tabriz. After recruitment in Tabriz, 30 participants (aged 40-55
years, BMI 25-29.9 kg/m?) were selected. Inclusion criteria included the absence of chronic diseases, no history of surgery, no
use of weight-loss medications, and no weight loss exceeding 10% in the past year. Participants were randomly assigned to
three groups: high-caloric expenditure exercise (HCE), standard-caloric expenditure exercise (SCE), and control (CON). The
12-week training program consisted of combined exercise sessions performed three times per week. The SCE group started
with an energy expenditure of 900 kcal per week, progressively increasing to 1200 kcal, while the HCE group started at 1200
kcal per week and increased to 2000 kcal. Participants maintained their habitual diet and recorded their dietary intake on three
nonconsecutive days. Additionally, a behavior modification program included 12 group counseling sessions with a nutritionist.



Assessments included body composition, energy balance, and estimated VO;max using the Queen’s step test, as well as
heart rate and biochemical markers (TAC, GPX, SOD, and MDA). Blood samples were collected before and after the
intervention in a specialized laboratory in Tabriz and stored for further analysis. Data were analyzed using a 2x3 repeated

measures ANOVA and Bonferroni post hoc test in SPSS v26, with statistical significance set at p< 0.05.

Findings: The results of 2x3 repeated measures analysis of variance in relation to TAC values showed that there was no
significant change in the post-test compared to the pre-test in the three groups (p=0.514 and F=1.2400). There was also no
significant difference between the study groups (p=0.222 and F=1.2400).

The results of 2x3 repeated measures analysis of variance in relation to GPX values showed that therefwas significant
change in the post-test compared to the pre-test in the three groups (p=0.277 and F=1.2350). There was nofsignificant
difference between the study groups (p=0.145 and F=1.242.098).

in the three groups in the post-test compared to the pre-test (p=0.921 and F=1.242
difference between the study groups (p=0.264 and F=1.242.408).

Finally, the results of the 2x3 repeated analysis of variance in relation to MDA 1 d that a significant change was
observed in the three groups in the post-test compared to the pre-test (p=0.043 .242 585). Using the Bonferroni post

iffe es in TAC, GPX, and SOD markers were observed
between the groups. These findings suggest that high-ca eXpenditure exercise did not have a negative impact on oxidative
stress and inflammation. The lack of changes in these kers may be due to the duration of the intervention, the low
ion. While high-caloric expenditure exercise (3000 kcal per

Conclusion: After 12 weeks of combined exercise, no si

sensitivity of these markers to exercise, or physiological adap
week) did not lead to a significant reduction in , moderate-intensity exercise (500 to 1000 kcal per week) likely resulted in
favorable antioxidant system adaptation & a ctionYprMDA.

Keywords: Combined exercise, Energy expen e, Overweight, Oxidative stress.
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Abstract

Background and Aim: Considering the prevalence and increased oxidative stress as one of its main adverse

consequences, the present study aimed to determi ect of 12 weeks of combined exercise training with different

energy expenditure on some oxidative stress indicew ovenweight women. Materials and Methods: The present study was a

quasi-experimental research with a pre-test—post -test design. The participants were 27 overweight women who were randomly

assigned to three groups: hlgh -caloric expendlture exercise (HCE), standard-caloric expenditure exercise (SCE), and control
(CON). The HCE group performed exercnses wnth an energy expenditure of 1200—-1500 kcal (at 50-65% VO,max) in the first

week, which increased to 3000-3500 kcal (at 50—75% VO,max) by the final week. The SCE group trained with an energy
expenditure of 900-1200 kcal (at 60—70%.lbzmax) in the first week and 1200-1500 kcal (at 60-75% VO,max) in the final

week. The biomarkers total antioxidant capacity (TAC), glutathione peroxidase (GPX), superoxide dismutase (SOD), and

malondialdehyde (MDA) were assessed. Data were analyzed using repeated measures ANOVA (2x3) at a significance level of

p<0.05. Results: No significant differences were found between the groups in TAC (p=0.222), GPX (p=0.145), SOD
(p=0.264), and MDA (p=0.621). Additionally, there were no significant within-group changes in TAC (p=0.514), GPX (p=0.277),

and SOD (p=0.921) from pre-test to post-test. However, a significant decrease in MDA was observed only in the SCE group

between the first and second measurement stages (p=0.043). Conclusion: Based on the results, high-energy expenditure

exercise (above 3000 kcal per week) does not appear to have significant oxidative stress-related drawbacks after 12 weeks,
allowing individuals to benefit from its positive effects. Additionally, the reduction in MDA suggests a potential advantage of

standard-energy expenditure exercise.

Keywords: Combined exercise, Energy expenditure, Overweight, Oxidative stress.
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