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Extended abstract

Background and Aim: Aging is a complex biological process characterized by
progressive functional decline, ultimately reducing quality of life. Cardiovascular
diseases and their related mortality are markedly more prevalent in older adults, with
aging recognized as a major risk factor for cardiovascular dysfunction. Mitochondrial
impairment has been identified as a critical contributor to age-related cardiac
deterioration. Proteins regulating mitochondrial dynamics, such as optic atrophy-1
(OPA1) and mitochondrial fission protein-1 (FIS1), play a key role in maintaining
mitochondrial integrity and cellular homeostasis. Aerobic exercise training and MitoQ—
an antioxidant targeting mitochondrial oxidative stress—have both been proposed
as non-pharmacological interventions capable of improving mitochondrial function in
aging. Therefore, the present study aimed to investigate the effects of aerobic exercise
training and MitoQ supplementation on OPA1 and FIS1 expression in the cardiac tissue
of aged male rats.

Materials and methods: In this experimental study, 28 aged male Wistar rats were
obtained from the Kerman physiology research center. After a one-week acclimation
period under controlled laboratory conditions, animals were randomly assigned into
four groups (n=7 per group): control, aerobic exercise, MitoQ supplementation, and
combined aerobic exercise+MitoQ supplementation.

To determine training intensity, maximal oxygen consumption (VO2max) was estimated

based on maximal running speed (Vmax). Aerobic exercise training was performed for
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eight weeks, with session intensity adjusted according to the established relationship between treadmill speed and calculated
VO;max. Rats in the control and MitoQ groups did not perform training but were placed on the treadmill without running during
the training sessions to equalize environmental stress exposure. MitoQ was administered only to the designated MitoQ (250um)
and combined intervention groups.

At the end of the intervention period, cardiac tissue samples were collected, and gene expression levels of OPA1 and FIS1 were

quantified using the 244

method, with 18S rRNA serving as the internal reference gene. The data was analyzed statistically
using a two-way ANOVA test.

Results: Expression of the FIS1 gene was up-regulated in the cardiac tissue of aged male rats. Post-hoc analysis revealed
that aerobic exercise significantly reduced FIS1 expression compared to the control group (p=0.006). In addition, the combined
intervention of aerobic exercise and MitoQ supplementation significantly decreased the expression of both FIS1 and OPA1
compared to the MitoQ-only group (p=0.02). MitoQ supplementation alone significantly increased OPA1 gene expression in the

cardiac tissue compared to the control group (p=0.04). A significant reduction in body weight was observed beginning in week 6

in both the aerobic exercise group and the combined aerobic exercise+MitoQ group (p=0.001).
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Figure 1. Comparison of aerobic exercise training and MitoQ supplementation effects on (A) mitochondrial fission protein-1 and (B) optic

athroy-1 in rats. *indicator of siginificant difference betewen groups at p<0/0 level5.

Conclusion: The findings of this study indicate that the antioxidant MitoQ supplementation influences mitochondrial fission and
thereby alters mitochondrial dynamics in the cardiac tissue of aged rats. Furthermore, when combined with aerobic exercise,
a modulatory effect on these mitochondrial processes was observed. This interaction may be attributed to exercise-induced
oxidative stress, through which exercise appears to modify the impact of MitoQ on mitochondrial fission and fusion mechanisms
in the heart. Collectively, these results highlight the potential of integrating antioxidant therapy with aerobic training to regulate
age-associated mitochondrial alterations in cardiac tissue.
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6. Dynamin-related protein

8. Mitochondrial fission factor
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