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: Purpose: The present study aimed to investigate the effect of six weeks of high-
: intensity interval swimming with Gallic acid on mir-205 gene expression in the
: hippocampal tissue of rats with Parkinson's disease model.

: Research methodology: In this research, which was a basic experimental study, 35
: male Wistar rats were divided into five groups: healthy control (n=7), diseased
: control (n=7), swimming (n=7), Gallic acid (n=7) and swimming+Gallic acid (n=7).

© The protocol of HIIT swimming and Gallic acid supplement was implemented with
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: aregular program for six consecutive weeks. To investigate the expression of this
: gene in research groups, one-way and two-way ANOVA was applied through SPSS
: software version 26. The minimum level of significance in the tests was considered

: to be p<0.05.
: Findings: The results of the Shapiro-Wilk test indicated the normal distribution of
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: the mir-205 gene data. One-way ANOVA showed that there was no significant
: difference in the expression level of mir-205 gene between any of the groups
¢ (p=0.34 and F=1.21). In addition, the results of Two-way ANOVA indicated the

: absence of interaction between the two factors of HIIT swimming and Gallic acid
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supplementation on the expression of this gene in the hippocampal tissue of male
: rats with Parkinson's disease model.

: Conclusion: In general, it can be said that high-intensity interval swimming with
: Gallic acid had no significant effect on mir-205 gene expression in the hippocampal
: tissue of male rats with Parkinson's disease model.
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Introduction

A person with this disease gradually has difficulty
performing movements due to damage to the
dopamine system and a decrease in the effect on
dopamine receptors. Muscle weakness, decreased
balance, slowness of movement, decreased
resistance, and muscle tremors are among the
prominent symptoms of Parkinson's disease (Rezaei
et al., 2010). According to new studies, in addition
to environmental factors such as aging, some genetic
factors also affect the progression of Parkinson's
disease, including microRNAs (mir). These RNAs
are copies of the genome that are not translated into
protein but play structural and regulatory roles in
regulating gene expression. The main function of
microRNAs is to regulate gene expression post-
transcriptionally. These small molecules play a very
important role in regulating the process of mMRNA
transcription and protein synthesis in the cell
(Aloizo et al., 2020). These molecules suppress or
activate protein production from the target gene by
interacting with mRNA and silencing the gene
(Behbahanipour et al., 2016). A decrease or increase
in the expression of non-coding RNAs such as
miRNAs in the nervous system under the influence
of gene expression of specific molecules causes a
functional impairment in signaling pathways that
leads to neuronal cell death and motor disorders due
to neuronal cell destruction (Rahmani and Ahmadi,
2020).The role of miRNAs in the brain of a healthy
individual is brain development and cellular
physiology, while in the brain of an individual with
Parkinson's disease, this molecule can play a
fundamental role in the disease mechanism,
progression and degree of damage (Simonaid et al.,
2020). In addition, numerous experiments in animal
models and clinical studies have identified
dysregulation of miRNAs in Parkinson's and have
shown that miRNAs play an important role in the
progression of this disease through different
pathways. One of these types of miRNAs whose role
in Parkinson's disease has been investigated in
previous studies is mir-205. The results of the study
in 2018 also confirmed a significant decrease in mir-
205 in the midbrain of mice in which Parkinson's
disease was induced (Chen et. al.). This is while the
results of the study by Marcus et al., which was
conducted in 2017 to examine the expression level
of the mir-205 gene in the cerebrospinal fluid of
patients with Parkinson's disease, indicated no
significant change in the expression of this gene in
the cerebrospinal fluid of these patients.

Oxidative stress has been identified as an important
factor in the pathogenesis of Parkinson's disease,
involving several factors in the underlying
mechanisms of the disease (Barbosa et al., 2020). In
recent years, the potent antioxidant properties of
some plants on Parkinson's disease have been
studied. In 2020, Barbosa and colleagues conducted

a study to review the current data on the involvement
of oxidative stress in Parkinson's disease and the use
of antioxidant supplements in its treatment. The
researchers suggested the potential beneficial effects
of antioxidant supplements such as vitamins E, C,
and beta-carotene supplements in the treatment of
this disease. It worth mentioning that Gallic acid has
also been studied as a polyphenol and a strong
antioxidant in diseases caused by oxidative stress in
2018 (Adalatmanesh et al.). In this regard, in 2020,
Jiang and his colleagues, in a research project
designed to investigate the protective effects of
gallic acid on dopaminergic neuron damage through
(MTPT) in Parkinson's disease, concluded that after
treatment with gallic acid, the motor coordination
ability of mice increased, the expression level of
tyrosine hydroxylase gene increased, and the
number of apoptotic neurons was significantly
reduced. These researchers acknowledged that gallic
acid can improve behavioral disorders and prevent
dopaminergic neuron damage in mice with
Parkinson's disease model, and the mechanism of
action of this antioxidant may be related to the
improvement of SIRT3 gene expression regulation.
Todays, the use of high-intensity interval training is
welcomed as a new training method, and on the
other hand, swimming training may be a suitable
method for patients with neurological disorders,
including Parkinson's disease, due to the reduction
and minimization of injuries and traumas (Zahraei et
al., 2022); on the other hand, based on the results of
our research, substances containing antioxidants can
also reduce oxidative stress and slow down the
progression of diseases caused by it. Therefore,
since the existing research on the biological effects
of the mir-205 biomarker that is specifically
designed to examine changes in these two factors
related to Parkinson's disease is very limited, further
studies are needed to clarify the function and path of
action of these two factors.

In the present study, the question is whether six
weeks of intense interval training in swimming
combined with gallic acid supplementation has a
significant effect on mir-205 gene expression in
mice with a Parkinson's disease model?

Methodology

In this research, which was a basic experimental
study, 35 male Wistar rats were divided into five
groups: healthy control (n=7), diseased control
(n=7), swimming (n=7), Gallic acid (n=7) and
swimming+Gallic acid (n=7). The protocol of HIIT
swimming and Gallic acid supplement was
implemented with a regular program for six
consecutive weeks. To investigate the expression of
this gene in research groups, one-way and two-way
ANOVA was applied through SPSS software
version 26. The minimum level of significance in the
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tests was considered to be p<0.05.

Table No. 1. HIIS Protocol

Work over load

Training Duration Number of turns  Activity Time Rest (Body weight
(Weeks) (Second) (Second)
percentage)
Week 1 20 30 30 7
Week 2 20 30 30 8
Week 3 20 30 30 9
Week 4 20 30 30 10
Week 5 20 30 30 11
Week 6 20 30 30 12
Findings

The results of the Shapiro-Wilk test indicate that the
distribution of the mir-205 gene data is normal. One-

way analysis of variance showed that there was no
significant difference in the expression of mir-205
between any of the groups (p=0.34 and F=1.21). In
other words, it can be said that intense interval

14

1.2

swimming training and gallic acid supplementation
do not have a significant effect on the expression of
mir-205 in rats with Parkinson's disease model.
Also, based on the results, there was no interaction
between the two factors of intense interval
swimming training and gallic acid supplementation
on mir-205 gene expression.

Mir205
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Figur No.1. mir-205 Expression in Different in the study groups

Conclusion

According to the results of the present study, by
inducing a Parkinson's disease model in rats, the
expression of the mir-205 gene decreases, although
this decrease was not statistically significant. On the
other hand, neither intensive interval swimming
training nor gallic acid supplementation had a
significant effect on increasing the expression of the
mir-205 gene. In addition, based on the results, an
interactive effect between intensive interval
swimming training and gallic acid supplementation
on the expression of the mir-205 gene was not
reported. According to the results of previous

studies, a decrease in the expression of this gene can
have a significant effect on increasing the expression
level of the LRRK-2 gene and increasing the
severity of Parkinson's disease. Also, mutations in
the LRRK-2 gene, which is one of the most common
genes involved in Parkinson's disease, can be
considered as a factor in the development of
Parkinson's disease or even the progression of this
disease (Huo and Wang, 2022). Increased

expression of mir-205 can inhibit the expression of
LRRK-2 by targeting the 3'-prime terminus of the
LRRK-2 gene, which leads to a decrease in LRRK-
2 levels. Therefore, modulation of the methylation
of the premotor region of mir-205 can regulate the
transcription and translation of the LRRK-2 gene in
dopamine neurons of the brain. Therefore,
methylation of mir-205 can be considered as a novel
target and therapeutic approach in Parkinson's
disease. Also, mir-205 can prevent neurite
outgrowth defects in neurons expressing a
Parkinson's disease-associated mutation in LRRK-2.
Therefore, increased expression of mir-205 may
provide a viable therapeutic approach to suppress
the abnormal regulation of LRRK-2 protein (Jin Ko,
2013). In general, based on the results of the present
study, it can be said that intense interval swimming
training combined with gallic acid supplementation
according to the protocol of this study did not have
a significant effect on increasing mir-205 gene
expression in the hippocampus of rats with a
Parkinson's disease model.
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