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Extended Abstract Q
Background and Aim: Cardiovascular diseases remai &J global mortality, with myocardial infarction
()
c

quality control, particularly mitophagy, is crucial for post-is

(MI) significantly contributing to premature death ag

iggers a cascade of pathophysiological events,
including oxidative stress and calcium dysregulatio h severely impair mitochondrial function. Mitochondrial

ciemic recovery. The PINK1 (PTEN-induced putative kinase

1)/Parkin (Parkinson disease protein 2, PA thway facilitates the removal of damaged mitochondria, whereas
the expression of Bnip3 (BCL2 intera&i ein lays a dual role, potentially promoting mitophagy or inducing
apoptosis depending on its expressio vels. While aerobic exercise and curcumin are known for their

fine-tuning of the Parkin/Bnip

effects of chronic aerobic e
myocardium of male ra llow
Materials and his was an experimental study. Forty male Wistar rats (16 weeks old) were housed under
standard @T 12:12h light/dark cycle) following a two-week acclimatization period. Sample size per

ed via G*Power analysis. Rats were randomly assigned to five groups: healthy control, Ml control,

cardioprotective effects through chondrial”biogenesis and antioxidant pathways, their synergistic impact on the
remains unexplored. Therefore, this study aims to investigate the synergistic

curcumin supplementation on the expression of Bnip3 and Parkin genes in the

Ml+exe , curcumin, and Ml+exercise+curcumin. MI was induced in 32 rats via intraperitoneal injection of
isoproterenol” (100 mg/kg/day) for two consecutive days. Forty-eight hours post-injection, serum cardiac markers—
Troponin, Creatine Kinase (CK), and Lactate Dehydrogenase (LDH)—were measured using Pars Azmoon kits to verify
MI induction. All procedures strictly adhered to international ethical guidelines for animal research.

Following MI induction, rats in the exercise-based groups underwent a one-week acclimatization period (5
sessions/week, 5-10 m/min) to familiarize them with the treadmill. The main training program lasted eight weeks,
performed five days per week at approximately 16:00 ockloc. The protocol followed a progressive intensity model: the
first two weeks consisted of 15-minute sessions at 10 m/min, followed by biweekly increases in speed and duration. By
the final two weeks, sessions reached 50 minutes at 25 m/min. All sessions included a 5-minute warm-up and a 5-

minute cool-down (5—10 m/min) on a zero-degree incline.
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Curcumin (Sigma-Aldrich, Germany) was administered daily (15 mg/kg) via oral gavage in two divided doses. Twenty-

four hours after the final dose/exercise, rats were anesthetized (Ketamine, 400 mg/kg, i.p.) and euthanized via
overdose. Heart tissues were harvested; left ventricles were fixed in 10% formalin for histology, while others were

homogenized in lysis buffer (100 mg/1 mL) and stored at -80°C. For mRNA analysis, tissues were preserved in

RNAlater™. Relative gene expression was quantified via qPCR using the 2D

method, normalized to B-actin.
Primers were validated via NCBI Primer-BLAST and melting curve analysis. Data normality was assessed via Shapiro-
Wilk test. Intergroup comparisons were performed using one-way ANOVA followed by Tukey’'s post-hoc test
(SPSS/22) P<0.05.

Findings: Throughout the eight-week experimental period, a significant progressive increase in body weight was observed
across all experimental groups (p = 0.001). Despite this upward trend, no statistically significant differenées e detected

between the mean body weights of the various treatment groups by the end of the study (F=2.57, p=0.252); cating that the

interventions (aerobic exercise and Curcumin supplementation) did not adversely affect the general gr nal status of

the rats.
One-way ANOVA test revealed statistically significant differences in the expressi elg) of the mitochondrial
autophagy-related genes Bnip3 (p=0.001) and Parkin (p=0.001) among the 4 st dg male Ml rats. Tukey's

post-hoc test indicated that both the exercise and exercise+curcumin group,
(p=0.001) and Parkin (p=0.001) mMRNA expression compared to both the ¢

nibited a significant increase in Bnip3

anly group and the control group.

(p=0.108). Likewise, no statistically significant difference was d
groups (p=0.18), although the exercise+curcumin gr

compared to the exercise-only group.

These findings suggest that aerobic exercise, whet one or combined with curcumin supplementation, is the
primary driver of enhanced Bnip3- and Parkin-mediated phagy in the cardiomyocytes of male MI rats, whereas
curcumin supplementation alone does not signi tly alter the expression of these genes relative to the untreated

control condition.

Table 1. Mean + SD of Bni Parkin gene expression across study groups, with one-way ANOVA results

Bnip3 Control 110.11 14.25 0.001*
™ o & i 1.10£0.15
\ MI+Exercise 2.90+0.17
‘lm+Exercise+Curcumin 3.204£0.20

Parkin \ Control 2+0.25 12.45 0.001*
Ml 2.20+0.26
MI+Exercise 3.70£0.30

MI+Exercise+Curcumin 4+0.32

*indicator of significant differences between groupsat p<0.05; MI: Myocardial infarction; Bnip3: BCL2 interacting

protein 3; Parkin: Parkinson disease protein.

Conclusion: The observed upregulation of Bnip3 and Parkin reflects a critical adaptive response aimed at mitigating
mitochondrial dysfunction and oxidative damage following myocardial infarction. This mitophagy-mediated process
facilitates the efficient removal of dysfunctional mitochondria, thereby significantly enhancing mitochondrial quality

control within the cellular environment. While the current findings indicate that aerobic exercise serves as the primary
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driver of these mitochondrial adaptations under ischemic conditions, the combination of exercise and curcumin

supplementation further modulates this expression, potentially creating a more favorable biochemical milieu for
mitochondrial repair. Although curcumin supplementation alone did not induce significant changes, its integration with
aerobic training appears to bolster mitochondrial resilience and mitigate systemic oxidative stress. In conclusion, eight
weeks of aerobic exercise, especially when paired with curcumin, enhances the mitophagic response in the
cardiomyocytes of male Ml rats. Although these results from a rodent model require cautious generalization to human
clinical settings, they highlight a promising therapeutic strategy to improve cardiac recovery through enhanced

mitochondrial homeostasis.

Keywords: Aerobic exercise, curcumin, and Bnip3 and Parkin gene expression.

Ethical Considerations :The study protocol was approved by the Ethics Committee of Ethics @e of the
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Abstract

Background and Aim: Impaired mitophagy or clearange of dafhageéd mitoghondfia plays an important role in the

progression of cardiac injury after stroke. Given the importagce,of Bnip Parkin genes in this process, the aim of the

present study was to investigate the effect of eight weekgbf ae

ale r&iin a

present experimental study, 32 male rats were randomi

exercisejand curcumin supplementation on Bnip3 and

Parkin gene expression in cardiomyocytes of rdial infarction model. Materials and Methods: In the

ed into four groups: aerobic exercise, supplement, control,
and exercise supplement after induction of myocardial ction by injection of isoproterenol (100 mg/kg body weight/day).
Aerobic exercise was performed for eight weeks Q theyform of moderate-intensity treadmill running, and curcumin was

administered daily by gavage at a dose of g/kg bodyweight. At the end of the intervention, mitochondrial Bnip3 and

Parkin gene expression was obtained usi eaktime PCR.Data were analyzed using one-way ANOVA and Tukey post

hoc at a significance levefof P2Q,05" \‘

Findings: Eight weeks ofger b ercise and curcumin supplementation significantly increased the expression of Bnip3

and Parkin gengs in cardiol ytes c} the myocardial infarction model compared to the control and supplement groups

(P20.001) qwd‘(P> .001).\The synergistic effect of exercise and supplementation on the expression of these two genes

was significaﬂtly g than ffect of exercise alone, while supplementation alone did not show a significant difference

with the ci up (P=20.15. Conclusion: It seems that aerobic exercise, alone and especially in combination with
suppl n, can induce positive adaptive responses during infarction by increasing the expression of Bnip3 and
Parkixes, which play a role in the processes of maintaining mitochondrial quality. However, further studies are
necessary to draw definitive conclusions about the functional effects of these changes.

Keywords: Aerobic exercise, curcumin, and Bnip3 and Parkin gene expression.
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