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ABSTRACT

Aging is associated with metabolic disorders. Although the beneficial effects of exercise and

¢ resveratrol consumption in the health of the elderly has been reported, the combined effect of intermit-
Received: 04 Dec 2021 tent swimming and resveratrol consumption on the antioxidant system in liver tissue is not clear yet.
Accepted: 21 Sep 2022 ¢ [IEEE This study aims to investigate the combined effect of intermittent swimming and resveratrol
© consumption on the expression of superoxide dismutases (SOD), glutathione peroxidase (GPx), and
Malondialdehyde (MDA) in the liver tissue of older rats.
[VETEEE In this experimental study, 32 elder rats were divided into four groups: control, swimming,
resveratrol and swimming+resveratrol. The resveratrol (100 mg) dissolved in 1% methylcellulose was
administrated daily by gavage. The swimming was performed at three sessions per week. The GPx and
SOD expression levels were measured by real-time polymerase chain reaction method, and the MDA
level was measured by ELISA method.
ST The GPx level in the swimming+resveratrol group were significantly higher than in the control
(P=0.001), resveratrol (P=0.04) and swimming (P=0.002) groups. MDA levels in the resveratrol (P=0.001),
swimming (P=0.001) and swimming+resveratrol (P=0.001) groups were significantly lower than in
the control group; in the swimming+resveratrol group, it was significantly lower than the resveratrol
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Keywords: ¢ (P=0.001) and swimming (P=0.009) groups.

Exercise, Resveratrol, [l It seems that intermittent swimming and resveratrol consumption have favorable effects on
Antioxidant, Oxidative improving the antioxidant defense system and lipid peroxidation in liver tissue. Therefore, it is recom-
Stress, Liver, Aging ' mended to use intermittent swimming and resveratrol to prevent liver damage in the elderly.
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Extended Abstract

Introduction

he elderly population is increasing with an
increasing mortality rate due to liver dis-
eases [1]. Aging causes impairments in
mitochondrial respiration and lipid profile.
These conditions can ultimately increase
the risks of metabolic syndromes [2], oxidative/anti-
oxidant imbalances in the body, and liver disorders [3].
By enhancing hematological factors and cellular redox,
physical exercises can increase mitochondrial biogenesis
and transcription factors of genes in liver tissues [5, 6-8].

It has been recommended to use antioxidants such as
resveratrol for the treatment of many diseases due to its
antioxidant, anti-inflammatory, anti-apoptotic properties,
which can enhance the metabolism of fats and glucose
[11]. Since there is scant research on the combined effects
of training and resveratrol use on expression of antioxi-
dant genes, the present study aims to examine the com-
bined effects of high-intensity intermittent swimming and
resveratrol use on antioxidant markers and lipid peroxida-
tion index in the liver tissue of older rats.

Methods

In this experimental study, 32 elder male rats (Age: 18-20
months, weight: 350-70 grams) were randomly divided
into four groups of control (methylcellulose use only), res-
veratrol, swimming, and swimming+resveratrol. During 6
weeks of intervention, the control group received only the
inert solvent of resveratrol (based on previous studies). The
swimming was performed at three sessions lasted 14-20
seconds with a 10-second interval between sets. The weight
attached to the rats in the first week was equal to 9% of their
weights, and 1% was added to their weights every week to
apply the overload principle. The added weight in the last
week reached 15% of their body weights [15]. Resveratrol
was administrated by gavage daily as 100 mg/kg dissolved
in 1% methylcellulose [16]. The rats were anesthetized 48
hours after the last training session and resveratrol con-
sumption, and their liver tissues were carefully extracted.

To measure the gene expression levels of superoxide dis-
mutase (SOD) and glutathione peroxidase (GPx), real-time
polymerase chain reaction method was used. The Malondial-
dehyde (MDA) level was measured by the sandwich ELISA
method using a special MDA kit (ZellBio Co.). One-way
analysis of variance (ANOVA) followed by Tukey’s post
hoc test was used to compare the means between different

Journal of
Guilan University of Medical Sciences

groups. Data analysis was carried out in SPSS version 22
software (IBM Corp., Armonk, NY, USA).

Results

The GPx, MDA and SOD levels are compared in
Figure 1. The results of one-way ANOVA showed no
significant differences in SOD level among the study
groups (P=0.92), but there were significant differences in
GPx (P=0.001) and MDA (P=0.001) levels. The results
of Tukey’s post-hoc test showed that GPx level in the
swimming+resveratrol group were significantly higher
than in the control (P=0.001), resveratrol (P=0.04), and
swimming (P=0.002) groups. Moreover, the MDA level
in the resveratrol (P=0.001), swimming (P=0.001), and
swimming-+resveratrol (P=0.001) groups were signifi-
cantly lower than in the control group. Furthermore, MDA
level in the swimming-+resveratrol group were significant-
ly lower than in the resveratrol (P=0.001) and swimming
(P=0.009) groups (Figure 1).

Discussion

This study results indicated that high-intensity intermit-
tent swimming and resveratrol supplementation simulta-
neously increased expression level of GPx and reduced
expression level of MDA gene in the liver tissues of
older rats. The swimming alone also increased GPx and
reduced MDA levels. Hence, high-intensity training can
increase catecholamines (epinephrine and norepineph-
rine), activate adenylate cyclase, improve cyclic adenos-
ine monophosphate (AMP), and cause phosphorylation
of protein kinase A and AMP-activated protein kinase,
leading to the activation of the nuclear factor erythroid
2-related factor 1 and 2 and an increase in the intracellu-
lar expression of antioxidant enzymes in the liver tissues
by the peroxisome proliferator-activated receptor gamma
coactivator 1-alpha [7].

Studies have shown that endurance training (continuous
and intermittent) depending on the type, intensity, and
number of sessions per week at different ages can have
various effects on oxidative stress. However, performing
these exercises, especially high-intensity training, can
boost the antioxidant capacity and strengthen the enzy-
matic and non-enzymatic antioxidant defense systems. In
the present study, resveratrol supplementation alone in-
creased GPx and reduced MDA expression levels in the
liver tissues of older rats. Its consumption can improve the
liver function and reduce oxidative stress through differ-
ent mechanisms. In addition to the enzymatic antioxidant
defense system, resveratrol can improve the enzymatic
antioxidant system due to its flavonoids and ingredients.
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Figure 1. The levels of GPx (A), SOD (B) and MDA (C) in the study groups. Data are pre@ﬂféﬁ;&g Wépsq%‘g(f fdical Sciences
™ Significant decrease compared to control group (P<0.001); ** significant decrease compared to the resveratrol group (P<0.01); % significant
decrease compared to the swimming group (P<0.01); 44 significant increase compared to the control group (P<0.001); »»» significant increase
compared to the resveratrol group (P<0.001); ¥ significant increase compared to the swimming group (P<0.001)
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2. Superoxide Dismutase (SOD)
3. Catalase (Cat)

4, Glutathione Peroxidase (GPx)
5. Malondialdehyde (MDA)

6. C-Reactive Protein {CRP)
7. Total Antioxidant Capacity (TAC)
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20. High Intensity Interval Training (HIIT)
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21. Monocyte chemotactic protein-1(MCP1)
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