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Abstract:

The purpose of this study was to investigate effects of high intensity interval training
(HIIT) and curcumin supplementation on cardiomyocyte miR-208, miR-499 and
HSP60 expression level in rat model of isoproterenol induced acute myocardial
infraction (AMI). 40 male rats (200-250 gr, age: 16 weeks old) were randomized
into four groups of Training, Curcumin, Concomitant (HIIT+ Curcumin) and Control
following intraperitoneal injection of isoproterenol (100 mg/kg) for two consecutive
days to induce myocardial infarction. HIIT were done for eight weeks, 5 sessions a
week for 60 min. Each session was included to 10 intervals (each interval for 4 min) of
running at 85-90% of v VO2 peak with 2 min of active recovery at 50 to 60% of v VO2
peak. Curcumin was administrated through oral gavage 15 mg/kg a day. Expression
levels of miR-208, miR-499 and HSP60 genes was evaluated using Real-Time
PCR method. All three interventions of training, curcumin and their combination
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(HIT+Curcumin) significantly elevated cardiac miR-499, HSP60 expression level
as well as Vo2max improvement; meanwhile, miR-208 expression was reduced
(p=0.001 under any circumstances). Moreover, the expression levels of miR-208
in the concomitant group were significantly lower than HHI (p=0.03) or curcumin
(p=0.049) either. All three interventions are likely associated with alleviation of MI
complications e.g.oxidative stress, ischemia/reperfusion injury and tissue remodeling,
through modifications in microRNAs expression level. Moreover, a further reduction
inmiR-208 expression level in the concomitant group could imply on a lesser mortality
rate or recurrent AMIs as well as a better cardiac structural remodeling following to
infraction; emphasizing on better results with curcumin plus HIIT co-prescription.
However, more investigations are warranted because of no straight measurement of
many factors and also limitations in this study.

Key words: Curcumin, High Intensity Interval Training, Myocardial Infraction,
miRNA

Extended Abstract

Background & purpose

Myocardial infarction (MI) is pathologically defined as myocardial cell death due to
prolonged ischemia, which is the most severe manifestation of coronary artery disease
(CAD) and causes over seven million deaths globally every year [1]. The development of
CAD can be chronic, by the erosion of endothelium and buildup of plaque and progressive
narrowing of the coronary artery. However, a sudden rupture of plaque and formation
of thrombus leads to acute MI, which is much more serious. Once the oxygen supply is
occluded, the onset of Ml is initiated as little as 20 min later, and the complete myocardial
cell necrosis happens in a few hours. Prolonged ischemia leads to the loss of heart
contractility due to the poor proliferation capability of the myocardial cell. Therefore, the
timely revascularization of the occluded artery is the key for MI therapy. Antithrombotic
agents, percutaneous coronary intervention, and bypass surgery are usually applied to
treat the patients [2 ] However, these treatments only reduce the severity of CAD, rather
than restoration of the contractility of the infarcted heart [3]. Therefore, novel therapeutic
strategies to reduce the myocardial cell death and/or stimulate heart regeneration are
highly desirable for the future.

MicroRNAs (miRNAs) are short (19-25 nucleotides) single-stranded noncoding RNA
molecules that regulate protein expression. In this regard, inhibition of miR-208a
upregulated the expression of Casp1, Casp3, Casp12. On the other hand, increasing miR -

@ Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License


https://www.magiran.com/p2405140

download date: 1/31/2026

https://lwww.magiran.com/p2405140

87 Sport Physiology, Volume 13, No 52, 2022

499 has been shown to be beneficial for cell survival and decreasing it is associated with
cell apoptosis [2].

In addition, it is now well established that physical activity alone [4] or in combination
with other interventions has positive effects on reducing cardiomyocyte apoptosis
and cardiac structure and function [5] Also, Studies have shown that curcumin has a
protective effect on myocardial ischemia-reperfusion injury and can reduce oxidative
stress injury and cardiomyocyte apoptosis [6]. Therefore, the purpose of this study
was to investigate effects of high intensity interval training (HIIT) and curcumin
supplementation on cardiomyocyte miR-208, miR-499 and HSP60 expression level in
rat model of isoproterenol induced acute myocardial infraction (AMI).

Meteraials and Methods

40 male rats (200-250 gr, age: 16 weeks old) were randomized into four groups
of Training, Curcumin, Concomitant (HIIT+ Curcumin) and Control following
intraperitoneal injection of isoproterenol (100 mg/kg) for two consecutive days to induce
myocardial infarction. HIIT were done for eight weeks, 5 sessions a week for 60 min.
Each session was included to 10 intervals (each interval for 4 min) of running at 85-90%
of v VO2 peak with 2 min of active recovery at 50 to 60% of v VO2 peak [7]. Curcumin
was administrated through oral gavage 15 mg/kg a day (8].

Findings

All three interventions of training, curcumin and their combination (HIIT+Curcumin)
significantly elevated cardiac miR-499, HSP60 expression level as well as Vo2max
improvement; meanwhile, miR-208 expression was reduced (p=0.001 under any
circumstances). Moreover, the expression levels of miR-208 in the concomitant group
were significantly lower than HHI (p=0.03) or curcumin (p=0.049) either. All three
interventions are likely associated with alleviation of MI complications e.g. oxidative
stress, ischemia/reperfusion injury and tissue remodeling, through modifications in
microRNAs expression level. Moreover, a further reduction in miR-208 expression
level in the concomitant group could imply on a lesser mortality rate or recurrent AMIs
as well as a better cardiac structural remodeling following to infraction; emphasizing on
better results with curcumin plus HIIT co-prescription.
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Table 1: Results of one-way Anova on relative genes expression after intervention

Tukey post hoc test ANOVA variable
Sig (X+ SE) | Comparison between groups Sig F
0.001 * | -0.13+0.04 Control-Curcumin
0.006 * | -0.14+0.04 Control-Training
0.001 * | -0.18+0.04 Control-Concomitant Relative expression
: — 0.001 * | 8.06 miR-499 to U6
0.99 -0.01+0.04 Curcumin-Training
0.48 -0.05+0.04 Curcumin-Concomitant
0.66 -0.04+0.04 Training-Concomitant
0.004 * | 0.12+0.03 Control-Curcumin
0.008 * | 0.12+0.03 Control-Training
0.001 * | 0.22+0.03 Control-Concomitant Rela.tlve expression
. — 0.001 * 13.30| miR-208 to U6
0.99 0.008+0.03 Curcumin-Training
0.049 * | 0.09+0.03 Curcumin-Concomitant
0.03 * 0.1+0.03 Training-Concomitant
0.01 * -0.13+0.04 Control-Curcumin
0.006 * | -0.14+0.04 Control-Training Relative expression
0.001 * | -0.18+0.04 Control-Concomitant HSP60 to U6
—— 0.001 * | 8.06 ©
0.99 -0.01+0.04 Curcumin-Training
0.48 -0.05+0.0 Curcumin-Concomitant
0.66 -0.04+0.04 Training-Concomitant
0.87 3.75+4.95 Control-Curcumin
0.008 * | 11.08+4.95 Control-Training
0.01 * 15.78+4.95 Control-Concomitant B ioht
—— 0.01* | 4.12 ody weig
0.46 7.32+4.95 Curcumin-Training (gr)
0.09 12.02+4.95 Curcumin-Concomitant
0.77 4.7+4.95 Training-Concomitant

*: Significant Difference(P<0.05).

Conclusion

It can be concluded that all three interventions are likely associated with alleviation of M1
complications e.g. oxidative stress, ischemia/reperfusion injury and tissue remodeling,
through modifications in microRNAs expression level. Moreover, a further reduction in
miR-208 expression level in the concomitant group could imply on a lesser mortality rate
orrecurrent AMIs as well as a better cardiac structural remodeling following to infraction;
emphasizing on better results with curcumin plus HIIT co-prescription. Similarly, an
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overproduction in rat myocardium miR-499 gene expression level may increase cell
survival via the inhibition of mitochondrial apoptosis. Moreover, an increased HSP60
gene expression level following HIIT and/or curcumin supplementation may also have
likely been associated with down regulation of other factors involved in cardiomyocyte
apoptosis. However, more investigations are warranted because of no straight
measurement of many factors and limitations in this study.

Article Message

It seems that the hazardous effects of MI could be partially alleviated by HIIT and/or
curcumin supplementation via down regulation of the cardiomyocytes apoptosis level
with more beneficial effect on cardiac miR-208 gene expression, expected from their

concomitance.

Key words : Curcumin, High Intensity Interval Training, Myocardial Infraction, miRNA
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Table 2- Cardiac enzyme activity of groups
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Table 3- Results of one-way Anova on relative genes expression after intervention
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Fig 1- Cardiomyocytes miR-499 Expression

*: P < 0.05 versus control group
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Fig 3- Cardiomyocytes HSP60 Expression

*: P < 0.05 versus control group
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Table 4- Results of Paired-Sample t-test on Vo2max after intervention
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