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Aim: The study of changes in DNA methylation markers in prostate
tissue offers a new research area for the development of epigenetic
therapeutic strategies in prostate cancer. The aim of the present
study was to investigate the synergistic effect of aerobic exercise
and curcumin supplementation on changes in some DNA
methylation markers in prostate tissue of rats with prostate cancer.

Method: The statistical sample of the present study was 42 Wistar
rats, of which 35 were divided into groups after ensuring the
induction of prostate cancer, (1) control-patient, (2) curcumin
supplement-patient, (3) aerobic exercise-patient, and (4) curcumin
supplement + aerobic exercise-patient, and (5) sham. Also, to
investigate the effects of cancer induction on the research variables,
7 rats were considered as a healthy control group. The exercise
group performed aerobic exercise for eight weeks. Curcumin
supplement was administered to rats at a dose of 160 pL/kg body
weight. 8-OHdG levels were measured by 8-OHdG ELISA and O6-
methylguanine DNA methyltransferase (MGMT) gene expression
was measured by Real-time PCR.

Results: O-6-methylguanine DNA methyltransferase (MGMT) gene
expression was significantly increased in the exercise + curcumin
supplement -patient group compared to control-patient (P=0.045)
and curcumin supplement -patient (P=0.047). No significant
difference was observed among the study groups in terms of 8-
hydroxy-2-deoxyguanosine (8-OHdG) levels (P=0.25).

Conclusion: The combined supplement + exercise intervention has a
greater effect on reducing oxidative stress in prostate cancer than
either exercise training or curcumin supplementation.
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Problem Statement

Prostate cancer is the second most common cancer in men and causes many deaths annually.
Research indicates that changes in DNA methylation in prostate tissue can be utilized as
diagnostic and prognostic markers. The MGMT protein, which plays a role in DNA damage
repair, sees its deficiency increase cancer risk. Furthermore, oxidative stress affects DNA
structure. Environmental factors, lifestyle, dietary habits, and physical activities influence
DNA methylation in the prostate. Numerous studies have investigated the effect of curcumin
and aerobic exercises on slowing down cancer progression, but the simultaneous effect of
both on prostate cancer has not yet been studied. This research can investigate the effect of
exercise training and curcumin consumption on DNA methylation changes in prostate tissue
and provide novel prevention and treatment strategies. Examining DNA methylation plays a
significant role in diagnostic strategies and epigenetic therapies in this field.

Methodology

This basic experimental research was conducted to investigate the combined effects of
interval training and curcumin supplementation on prostate cancer in rats. The study design
was a post-test only with a control group. In this research, 60 female Wistar rats, weighing
approximately 300 to 340 grams and aged 8 to 10 months, were procured from the Pasteur
Institute of Iran. After confirming the successful induction of prostate cancer in the rats, 50
diseased rats were randomly divided into five groups: Disease Control, Sham (injection of
cell culture medium), Curcumin Supplementation Group, Interval Training Group, and
Combination Group (Interval Training and Curcumin Supplementation). To assess the effects
of cancer induction, 10 healthy rats were placed in the Healthy Control group. The exercise
protocol consisted of 60 minutes of daily treadmill running (speed: 15 m/min, incline: 15
degrees) for 8 weeks (5 sessions per week). The exercise intensity was gradually increased
from 30 minutes (Week 1) to 60 minutes (Week 8). Curcumin supplementation (160 pg/kg
body weight) was administered separately. Forty-eight hours after the last training session
and following a 12-hour fast, the rats were anesthetized with ketamine and xylazine. The
prostate tissue, after extraction, was preserved and transferred to the laboratory for
pathological analyses and variable measurement. The data were analyzed using SPSS 26 and
appropriate statistical tests.

Results

After eight weeks of aerobic exercise and curcumin supplementation; A significant increase
in the expression of O-6-methylguanine DNA methyltransferase (MGMT) was observed in
the training group + curcumin supplement compared to the control-patient (P=0.045) and
curcumin supplement (P=0.047). Also, there was no significant difference in the expression
of 8-OHdG between the groups (P=0.245).

Practical Implications

Based on the results of this experimental study on a rat model of prostate cancer, the primary
application of these findings lies in the field of supportive and genetic modulating therapies.
It was observed that the combination of eight weeks of interval training and curcumin
supplementation led to a significant increase in the expression of the DNA repair enzyme,
MGMT, in the combination group compared to the other groups. This suggests an
enhancement of the prostate cells’ capacity against alkylating damage and a potential for

https://researchinexercisenutrition.com
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antimutation effects. However, the lack of a significant difference in the general DNA
oxidative damage marker, 8-OHdG, indicates that this positive effect on DNA repair was
achieved through the activation of repair pathways rather than a direct reduction in overall
oxidative stress. This finding underscores the importance of combining these two
interventions in therapeutic protocols to improve genomic stability in cancer patients.

Conclusions and Recommendations

This study was conducted with the aim of investigating changes in certain DNA methylation
markers in the prostate tissue of rats with cancer following eight weeks of aerobic exercise
and curcumin supplementation. The findings demonstrated a significant increase in prostate
tissue MGMT expression in the Supplementation + Exercise group compared to the Disease
Control and Supplementation-only groups. Furthermore, a non-significant decrease in 8-
OHdG expression was observed in the aforementioned group compared to the Disease
Control group. This strong distinction in MGMT versus 8-OHdG indicates a prioritization of
reparative effects over the direct antioxidant effects of the combined intervention in this
protocol. Based on the present research findings, it can be concluded that the combined
Supplementation + Exercise intervention has a greater effect on reducing oxidative stress and
consequently apoptosis in prostate cancer than either intervention alone (exercise activity or
curcumin consumption). Nevertheless, to achieve stronger clinical effects, the optimization of
the exercise protocol and curcumin dosage appears essential to simultaneously stimulate
DNA repair pathways and reduce oxidative stress. However, the oxidative stress findings
suggested that the prescription of the exercise protocol—in terms of duration, intensity, and
volume—should be commensurate with the severity of prostate cancer to allow the intended
intervention to induce significant adaptations in reducing oxidative stress in prostate cancer.
Therefore, future studies should focus on clarifying the role of MGMT in the mechanism of
cell survival in the absence of a strong reduction in oxidative stress, and the direct evaluation
of cellular signaling pathways modulated by curcumin/exercise is also necessary to better
understand the restorative findings. Furthermore, it is proposed that the direct correlation
between the magnitude of MGMT increase and changes in the expression of apoptotic genes
(such as Bax/Bcl-2) be assessed; implementing a factorial study with different levels of
curcumin dose and exercise intensity is suggested to find the synergistic threshold for 8-
OHdG reduction; the clinical potential of MGMT upregulation should be evaluated by
investigating the resistance of human prostate cells to common chemotherapeutic agents; and
finally, analyzing the profile of miRNAs that influence MGMT expression could elucidate
the primary signaling pathways.

Research in Exercise Nutrition, 2025; 4(1): 49-60.
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