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Abstract

Introduction: Functional training, a combined modality that incorporates resistance and aerobic
activities, has the potential to enhance athletes' physical, cognitive, and metabolic performance. This
study investigated the effects of high-intensity and moderate-intensity functional training on the
concentrations of citrate synthase, serotonin, and tumor necrosis factor-alpha (TNFa) in professional
male volleyball players.

Materials and Methods: In this quasi-experimental study, 36 young male athletes were randomly
assigned to three groups: control, high-intensity training, and moderate-intensity training for eight
weeks. Training intensity was carefully controlled using heart rate and the Rating of Perceived Exertion
(RPE) scale. Blood samples were collected at the pre-test and post-test stages, and ELISA was used to
analyze biomarker concentrations. Assumptions of normality and homogeneity of variance were
confirmed, and a repeated-measures ANOVA with Bonferroni post hoc tests was applied.

Results: Both high- and moderate-intensity functional training significantly increased citrate synthase
and serotonin and decreased TNFa; however, the changes induced by high-intensity training were
statistically more substantial and more pronounced (p < 0.01).

Conclusion: The results indicate that functional training, particularly at high intensity, can effectively
improve cytokine regulation and promote physiological mechanisms. These exercises may also enhance
cognition and concentration by raising serotonin levels. Consequently, the intensity of exercise can
significantly impact metabolic and inflammatory indices, as well as concentration.
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