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Introduction and Purpose: Dysregulation of miRNAs will result in
development and progression of numerous diseases, such as in Parkinson’s
disease (PD). The effect of exercise training on mechanisms of development and
progression of PD are not well known. The aim of present study was to examine
the effect of high intensity interval swimming on LRRK2 and mir-205 gene
expression in rats with PD.

Materials and Methods: PD induced in fourteen 8 to 10-week-old male Wistar
rats by injection of 1 mg/kg reserpine during 5 days. Then, these rats were divided
into PD group or training group. Seven rats were considered as the healthy control
group without any reserpine injection. The rats in the training group performed
high intensity interval swimming, including 20 times of 30 seconds of swimming
with 30 seconds of rest between each time for 6 weeks. 48h after last session of
training, sacrificed animals and hypocampic LRKK2 and mir-205 gene
expression was measured. To analyze data, the statistical method of one-way
analysis of variance was used with significance P<0.05.

Results: The results indicated that LRRK2 gene expression were higher in the
PD group compare to the healthy group and training group (P=0.001 and P=0.001
respectively) and no significant difference was observed between training group
and healthy group (P=0.1). mir-205 gene expression was lower in the PD group
compare to the healthy group and training group (P=0.001 and P=0.01
respectively). There was negative correlation between hypocampic LRKK2 and
mir-205 gene expression (r=-0.71 and P=0.01).

Discussion and Conclusion: It seems that high intensity interval swimming
improves PD by reducing LRRK2 and increasing mir-205 gene expression.

Key Words: High intensity interval swimming, Parkinson’s disease, LRRK2,
mir-205
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Extended Abstract

1. Introduction and Purpose

Disruption of microRNAs (miRNASs) can contribute to
the development of diseases such as Parkinson's. The
effects of physical activities on factors influencing the
progression of Parkinson's disease and related
miRNAs are not fully understood. This study aimed to
investigate the impact of high-intensity interval
swimming on the expression of LRRK-2 and mir-205
genes in rats with Parkinson's disease.

2. Materials and Methods

The present study was an empirical and fundamental
study. Twenty-one male Wistar rats with a mean age
of 8 to 10 weeks and weighing 200 to 250 grams were
selected as the subjects. After one week of adaptation
of mice to the new laboratory environment, 7 mice
were randomly assigned as a healthy control group
without intervention, and in order to induce the
Parkinson's disease model, 14 mice underwent
intraperitoneal injection of 1 mg of reserpine
(manufactured by Sigma Aldrich Company, India) per
kg of body weight for five consecutive days with a
regular program 24 hours a day. At the end of the
induction period, a rotational test was taken from the
samples to confirm the induction of Parkinson's
disease. Each mouse was taken and raised from about
two centimeters above the junction of the tail to the
body, so that the nose of the mouse was two
centimeters above the support level. If the mouse was
unable to maintain balance and began to turn
sideways, it was considered a sign of Parkinson's
induction. After confirmation of induction, 14 mice
were randomly divided into training groups (n=7) and
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patient control groups (n=7) and then the period of
interval swimming training program began. The
exercises were performed intermittently for six weeks,
three days a week, and one day every other day. The
load applied in the first week was a weight equal to 7%
of the body weight of each rat that was tied to their tail
and added to its weight by 1% each week, so that in
the last week, each rat swam with a weight equal to
12% of its body weight. 48 hours after the last training
session, the mice in all three groups were anesthetized
by intraperitoneal injection of a combination of
ketamine (50 mg/kg body weight) and xylazine (3
mg/kg body weight) and then sacrificed and their
brains were washed into 10% formalin as a stabilizer,
hippocampal tissue was extracted and molecular tests
were performed to investigate gene expression LRRK-
2 and mir-205 were transferred to the laboratory. Gene
expression was investigated by Real Time PCR and
data analysis was performed using SPSS software
version 22. The Shapiro-Wilk test was used to
investigate the distribution of information. Since the
distribution of information was normal, the changes in
gene expression were investigated by one-way
ANOVA and LSD post hoc test. Also, the relationship
between LRKK-2 and mir-205 gene expression was
investigated through Pearson correlation coefficient.
The minimum significance level in the tests was
considered to be P>0.05.

3. Results

The expression of the LRRK-2 gene was significantly
higher in the patient group compared to the healthy
control group and the training group (P=0.001).
However, there was no significant difference between
the training group and healthy control group (P=0.1).
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Figure 1. LRRK-2 gene expression in different research groups
*Significant difference with healthy control group (P=0.05)
T Significant difference with training group (P=0.05)
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The expression of the mir-205 gene was significantly
lower in the patient group compared to the healthy and
exercise groups (P=0.001 and P=0.01, respectively).

15

1.25

0.75
0.5

0.25

mir-205 Gene Expression

Healthy Control

Pearson's correlation test revealed an inverse and

significant relationship between hippocampal LRRK-

2 and mir-205 gene expression (p=0.01, r=0.71).
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Figure 2. mir-205 gene expression in different research groups
*Significant difference with healthy control group (P=0.05)
+ Significant difference with training group (P=0.05)

4. Conclusions

Increased LRRK-2 expression has been reported in
individuals with Parkinson's disease, both familial and
sporadic cases. It is associated with increased severity
of Parkinson's disease by activating mitogen-activated
protein kinase (MAPK), leading to cell death and
destruction of dopaminergic neurons in the substantia
nigra. LRRK2 also increases alpha-synuclein and tau
protein in the brain, contributing to neuronal
destruction. The significant decrease in mir-205 gene
expression observed in the present study with
Parkinson's disease induction may be related to
increased LRRK-2 gene and alpha-synuclein
expression. High-intensity interval swimming can
decrease LRRK-2 gene expression and increase mir-
205 gene expression in rats with Parkinson's disease.
These findings suggest that the exercises performed in
this study may be effective in controlling the
Parkinson's disease model in rats. However, further
research, particularly on human samples, is needed.
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1. Mitogen-activated protein kinase (MAPK)
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