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Introduction: Parkinson’s Disease (PD) leads to mitochondrial damage due to the
production of reactive oxygen species. The effect of exercise on improving PD
through changes in Cyt ¢ and mitochondrial ATP levels in hippocampal cells remains
unclear. Therefore, this study aimed to investigate the effect of high-intensity interval
swimming training on Cyt ¢ and ATP levels in the hippocampal cells of rats with
Parkinson’s disease.

Methods: Twenty-one male Wistar rats were divided into three groups: exercise +
Parkinson, Parkinson, and control. Swimming training for the exercise group
consisted of 20 repetitions of 30 seconds with 30 seconds of rest. Cyt ¢ gene
expression was measured using real-time PCR, and tissue ATP concentration was
measured using ELISA and a special kit. Data were analyzed using one-way
ANOVA at a significance level of P<0.05

Results: Results showed that Parkinson's induction increased Cyt ¢ levels in the PD
group compared to the control group (P=0.001). Also, significant differences in Cyt
¢ were observed between groups (P=0.001). Furthermore, ATP in the exercise +
Parkinson's and Parkinson's groups decreased significantly compared to the control
group and increased significantly in the exercise + Parkinson's group compared to
the Parkinson's group (P=0.001).

Conclusion: The findings suggest that HIIT swimming training may improve
mitochondrial function. Therefore, this type of exercise is recommended for
individuals with PD.
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Introduction

Parkinson's disease (PD) causes mitochondrial damage
through the production of reactive oxygen species. The
impact of exercise on improving PD, particularly in
relation to changes in the levels of mitochondrial
cytochrome ¢ (Cyt ) and adenosine triphosphate (ATP)
in hippocampal cells, is not well understood. Therefore,
this study aimed to investigate the effects of high-
intensity interval training (HIIT) on Cyt ¢ and ATP
levels in the hippocampal cells of rats with PD. PD is a
disorder that affects both the central and peripheral
nervous systems, significantly affects the individual's
quality of life. ATP serves as a crucial source of energy
for cellular use and storage. Cytochrome ¢ is a
multifunctional enzyme that plays a vital role in cell
survival and death, participates in electron transport as
part of the mitochondrial electron transport chain, and is
essential for energy production in cells.

Methods

In this experimental study, twenty-one male Wistar rats
were divided into three groups: a healthy control group,
a PD group, and an PD + exercise group. PD was
induced using reserpine. A catalepsy test was conducted
to confirm the successful induction of the disease.
Additionally, three rats were selected for brain tissue
imaging to validate the model. The rats in the exercise
group underwent six weeks of HIIT, which consisted of
20 intervals of 30 seconds of swimming followed by 30
seconds of rest. Cyt ¢ gene expression was measured
using real-time PCR, and ATP concentration was
assessed using the ELISA method. Data were analyzed
using one-way ANOVA, and post hoc LSD tests using
SPSS version 19 with a significance level set at P<0.05.
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Results

Data indicated that the induction of PD led to an increased
level of cytochrome ¢ (Cyt c) in the PD group compared to the
healthy control group (P=0.001). The results demonstrated a
significant difference in the concentration of Cyt ¢ between the
two groups (P=0.001). Additionally, we observed that ATP
levels in both the exercise group and the PD group were
significantly lower compared to the control group. However,
ATP levels significantly increased in the exercise group
compared to the PD group (P=0.001)

conclusion

The impact of various exercise intensities on molecular
changes is still not fully understood. However, exercise
is recognized as a strong promoter of mitochondrial
capacity, and research is ongoing to determine the
optimal level of exercise that enhances mitochondrial
biogenesis. HIT has shown effectiveness in improving,
preserving, and regenerating dopaminergic neurons in
the brains of individuals with PD, as well as enhancing
mitochondrial function. Additionally, HIIT swimming
exercise has proven effective in improving
mitochondrial function, making it a recommended
exercise option for people with PD.
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