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Abstract

Aim: Myocardial ischemia/reperfusion injury (MI/RI) is one of the determining factors of
cardiovascular disease disorders, which is associated with cell death caused by inflammation,
and impaired activity of deubiquitinating proteins. The aim of the present study was to detenﬁ
the effect of Interval aerobic training on the expression of A20 and CYLD proteins in the iart
tissue of male myocardial infarction model mice. Methods: In this experimental study, 30‘
week-old male Wistar rats weighing 220 to 280 gr were randomly divided into muﬂ
control (healthy), myocardial infarction (MI), and interval training. MyocardialfffifarCHOR was
performed by direct intervention with LAD occlusion for 30 minutes. Interval protg€0l with

moderate intensity of 60 minutes of intermittent running on a treadmill, gagh intérydl including fj ScaW this QR code to see the

accompanying video, or visit

4 minutes of running with an intensity of 65-70% of VO2max and 2 rpit- of &recovery < > .
jahssp.azaruniv.ac.ir

with an intensity of 50-60% of VO2max, three days a week and forMeks. Weu
was used to examine the expression of A20 and CYLD proteins. Dau‘pmpared M

way analysis of variance and Tukey's post hoc test at a significance level Ofp&s0.05. Result: The I Department ~ of  Exercise

result of Tukey's post hoc test for the A20 variable sho exp‘ leyel of this Physiology, Faculty

of

protein in the MI group was significantly lower than that §fthe healghylicontrol\gEOWp (p=0.01). Educational ~ Sciences  and
Also, the expression level of A20 protein in the inte”aining—t-M‘up W_I significantly Psychology,  University of
increased compared to the MI group and the h€althycontrol groWp (p=0.001, p=0.03, Mohaghegh Ardabili, Ardabil,

respectively). The results showed that although the eXpresMel of CID protein in the MI
group was reduced compared to the healthy control group; buwatistically significant
(p=0.06). Also, the expression level of CYLD protein in the il‘traininngMI group was
increased compared to the healthy .[1d MI groups (p=0. =0.001, respectively).
Conclusion: Interval acrobic tﬁin’g Mevent inﬂammationm cell death by
increasing the ex‘sion of ¢ A20 ar‘LD proteins. Theﬁﬂre, Interval aerobic
training can beSiggested as an &fTeetive non-phaimaeei@gical intervention in the management
and treatment of inﬂ‘on assoct‘(ith myoMial infarction. However, due to the lack
of evidence and researc‘tions, fuxjt‘yegigation is still required.
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Extended abstract

Background

Myocardial ischemia/reperfusion injury (MI/RI) is one of the determining factors of cardiovascular disease disorders,
which is associated with cell death caused by inflammation and impaired activity of deubiquitinating proteins. The aim
of the present study was to determine the effect of Interval aerobic training on the expression of A20 and CYLD proteins
in the heart tissue of male myocardial infarction model mice.

Materials and Methods

Experimental design

In this experimental study, 30 16-week-old male Wistar rats weighing 220 to 280 gr were
groups: control (healthy), myocardial infarction (MI), and interval training. Myocardial inf;
intervention with LAD occlusion for 30 minutes. All animal experiments were done ac
license of University of Mohaghegh Ardabili with IR number. IRRUMA.REC.1403 012 i

domly divided into three
as performed by direct
ical guidelines and

Training protocol

timate VO2max. For this
es. Then, an incremental
two minutes, the speed

Determination of speed vVO2max of rats: First, an exercise capacity test wa
purpose, each rat first warmed up for 10 minutes at a speed of 10 m/mian

(the criterion was 3 falls on the shock or exiting the treadmi C ing exhaustion was recorded as the
speed vVO2max.

High-intensity interval training protocol: Interval pr ntensity of 60 minutes of intermittent
running on a treadmill, each interval including 4 min ing with an intensity of 65-70% of VO2max and 2
minutes of active recovery with an intensity of 50 ays a week and for 8 weeks.

e extracted by homogenization in lysis buffer with a

film was exposed to lumine light and the density of the bands was determined after normalization with beta-actin
using software (Image J, Maryland, USA).

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. Data were compared using one-way analysis of variance and
Tukey's post hoc test at a significance level of p<0.05.

Results

The result of Tukey's post hoc test for the A20 variable showed that the expression level of this protein in the MI group
was significantly lower than that of the healthy control group (p=0.01). Also, the expression level of A20 protein in the
interval training+MI group was significantly increased compared to the MI group and the healthy control group (p=0.001,
p=0.03, respectively). The results showed that although the expression level of CYLD protein in the MI group was reduced
compared to the healthy control group; but it was not statistically significant (p=0.06). Also, the expression level of CYLD
protein in the interval training+MI group was increased compared to the healthy control and MI groups (p=0.01, p=0.001,
respectively).
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Discussion

It is thought that the decrease in the expression of cardiac A20 and CYLD proteins occurred as a regulatory response to
inhibit excessive inflammation and protect cardiac tissue from further damage. Studies show that myocardial ischemia
increases inflammatory cytokines and exacerbates cardiomyocyte cell death, which is associated with structural and
functional damage to the myocardium. Several studies have shown that deubiquitinases act as important molecular
switches by regulating signaling pathways including: cellular inflammation, apoptosis, autophagy, mitochondrial
homeostasis, degradation, localization, and protein function by reversing substrate ubiquitination, and play a role in the
progression of various diseases including cardiovascular disorders and metabolic changes. Very few studies have
investigated the effect of interval training on the expression of deubiquitinated proteins A20 and CYLD; however, some
possible mechanisms can be proposed based on existing physiological and molecular processes. Deubiquitination
enzymes (DUBs) play a crucial role in regulating inflammation-induced cell death. These enzymes control inflammatory
signaling and regulate cell death pathways such as apoptosis and necrosis by removing ubiquitin groups from proteins (7,
46). It is likely that interval training, by manipulating and increasing the expression of A20 and CYLD genes, is associated
with reduced ubiquitination of molecules such as RIPK1 and RIPK3, preventing the actiyation of the inflammation-

induced cell death pathway and necroptosis. This process protects cells from TNF-a-indu eath and inflammation
(47). Aerobic exercise is also associated with increased antioxidant capacity, reduced{producti reactive oxygen
species, and oxidative stress (48); reducing oxidative stress can improve the activi 20 and CYLD,
as these enzymes are downregulated under conditions of high oxidative stress ’ robic exercise,

due to its anti-inflammatory effects, is likely to reduce TNF-a levels and
sensitivity of cells to TNF-a. These changes in inflammatory signaling directl
proteins (DUBs) such as A20 and CYLD (49).

y reducing the

Article message

According to the research findings, interval aerobic training n-induced cell death by increasing
the expression of cardiac A20 and CYLD proteins. ThereforefInterva i g can be suggested as an effective
ation associated with myocardial

infarction. However, due to the lack of evidence and researchWimitations, further investigation is still required.
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