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Abstract

Aim: Parkinson’s disease characterized by loss of the dopaminergic neurons, accompanied by
neuroinflammation. The effect of high intensity interval training on dopaminergic neurons
survival is not well known. The aim of present study was to examine the effect of high intensity
interval swimming on DJ-1 and mir-874 gene expression of hippocampal cells in rats with
Parkinson’s disease.

Methods: In this experimental study, twenty-one 8 to 10-week-old male Wistar rats (weight 200
+10.2 grams) were divided into three groups (7 rats in each group), including: healthy control,
PD and training. PD induced by injection of 1 mg/kg reserpine during 5 days. 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. Data were analyzed using
one-way ANOVA and LSD post hoc test were run using SPSS-22 at the P <0.05.

Results: The study results indicated that DJ-1 gene expression were lower in the PD group
compare to the healthy group and training group (p=0.02 and p=0.04 respectively); while, mir-
874 gene expression was higher in the PD group compare to the healthy group and training group
(p=0.001 and p=0.02 respectively). No significant difference was observed between training
group and healthy group for these proteins' gene expression (p=0.6 and p=0.08 respectively).
Conclusions: In general, it seems that high intensity swimming interval training is effective for
improving PD by enhancing the mechanisms of dopaminergic neurons survival.
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Extended abstract

Background

Parkinson disease (PD) is often regarded as a degenerative disease with neuronal loss and reduction of dopamine
production (1). The DJ-1 protein is a kind of multifunctional protective protein that participates in the different stages of
cell growth and development, including transcriptional regulation, cell transformation, antioxidant stress reaction,
molecular chaperoning, and protease and mitochondrial regulation (3). The decreased DJ-1 protein caused by the
inactivated DJ-1 protein after oxidation was found in the midbrain SN of sporadic PD patients, which reveals that the DJ-
1 gene participates in both familial and sporadic PD (4). MicroRNAs (miRNAs) are a class of evolutionarily conserved,
endogenous, non-coding, and single stranded small RNAs. Studies have shown that microRNAs play an important role
in the pathogenesis of PD (8). The effect of high intensity interval training on dopaminergic neurons survival is not well
known. The aim of present study was to examine the effect of high intensity interval swimming on DJ-1 and mir-874
gene expression of hippocampal cells in rats with PD.

Materials and Methods

In this experimental study, twenty-one male Wistar rats (age 8 to 10 weeks and weight 200-250 gr) were obtained from
the Animal Breeding Center of Islamic Azad University, Shiraz branch and transferred to the animal laboratory of this
university. Before the experiment, the rats were housed in pathogen-free conditions, maintained a 12 hr:12 hr light/dark
cycle with water and food, with ad libitum access to water and food, and then transferred to the institution's sports
physiology laboratory. PD induced in fourteen rats by injection of 1 mg/kg reserpine during 5 days and then these rats
were divided into PD group or training group randomly. The rats in the training group swam 20 times of 30 seconds with
30 seconds of rest between each time for 6 weeks. Additionally, seven remaining rats were included in the healthy control
group without any intervention. Forty-eight hours following the final training session, all rats underwent anesthesia using
ketamine and xylazine. Subsequently, their brains were carefully separated in half and a midline incision was made and
the midbrain was gently removed. The hippocampus is delineated by a large vessel running along its length. Thus, the
hippocampi were isolated and the tissues at each end were trimmed, washed with saline, rapidly frozen in liquid nitrogen,
and stored at —80°C for subsequent processing. The mRNA of the brains was isolated by RNA iso plus. Isolated mRNA
was dissolved in DEPC water, and 1pg of mRNA was converted to complementary DNA sequence by reversed
transcription using cDNA synthesis kit according to the manufacturers' protocol. cDNA expression of DJ-1 and mir-874
were assessed by real-time PCR. Sourced from the Animal Breeding Centre of the Islamic Azad University, Shiraz branch
with ethical clearance granted under the reference code: IR.IAU.SHIRAZ.REC.1402.054. The normal distribution of data
was assessed using the Shapiro-Wilk test. To analyze the data, a one-way analysis of variance (ANOVA) test with
Bonferoni post hoc tests was employed.

Findings

One-way ANOVA indicated that DJ-1 gene expression was reduced after induction of PD and this gene was lower in PD
group compare to the healthy control group (p=0.02. For mir-874 gene expression also our results indicated that this gene
was increased after induction of PD disease and this gene was higher in PD group compare to the healthy control group
(p=0.04). After 6-week of training, DJ-1 gene expression increases compare to the PD group (p=0.04). For mir-874 gene
expression, our results indicated that this gene expression reduced compare to the PD group (p=0.02); while on significant
differences were observed between training group and healthy group (p=0.6 and p=0.08 respectively).

Conclusion

Study results in line with previous studies indicated that DJ-1 gene expression was reduced after induction of PD compare
to the control group (23,24). The loss of the function of DJ-1 has been found to be associated with autosomal recessive,
early onset PD in mammalian cells by functioning as a molecular chaperone, antioxidant, transcriptional regulator and/or
protease (26). Mitochondrial dysfunction has been implicated in the pathogenesis of PD and DJ-1 appears to protect the
cells from the downstream consequences of mitochondrial dysfunction, but the mechanism is not clear (27). DJ-1 gene
expression increase after 6 weeks training. Previous studies have shown that exercise induced improvement in
mitochondrial efficacy and reduction of oxidative stress and alpha-synuclein are associated with the increase in DJ-1 gene
expression (2,18). Our results in line with previous studies indicated that mir-874 gene expression increased after
induction of PD compare to the control group (16). It is possible that the increase of DJ-1 after training might be
responsible for the reduction of mir-874 gene expression.

Article message
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University




JAH SS P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2024.29203.1606
Rashidfard el al. Applied Health Studies in Sport Physiology 0253

The present study investigated the effect of high-intensity intermittent swimming training on the survival of dopaminergic
neurons in this disease by observing the changes in hippocampal DJ-1 and mir-874 gene expression in rats with PD. In
general, the results showed that this type of training can increase the expression of the DJ-1 gene and decrease the
expression of the mir-874 gene in the hippocampus tissue. Therefore, the implementation of this training method is
recommended to improve the function of dopaminergic neurons and consequently to improve PD. On the other hand,
considering the emerging nature of mir-874 in the pathology of PD and the results obtained in the present study, the need
for more studies in the field of exercise to identify the mechanisms affecting the changes of DJ-1 and miRNAs and overall
improvement of the disease process PD is felt.
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