Journal of Animal Biology, Spring 2024; 16(3):27-41

~

Research Article

The Effect of Cardiac Preconditioning With Intense Intermittent
Exercise on Tissue Levels of Hsp70 and SOD Enzyme Following Acute
Myocardial Infarction in Male Rats

Abdollah Bagheri'’, Ahmad Hematfar'", Mehdi Ruzbehani', Naser Behpour?

1- Department of Physical Education, Boroujerd Branch, Islamic Azad University, Boroujerd, Iran
2- Department of Sport Sciences, Razi University, Kermanshah, Iran
*Corresponding author: dr.hematfar@gmail.com

Received: 11 March 2023 Accepted: 30 August 2023

DOI: 10.22034/ascij.2023.1982173.1476

Abstract

Sports training is considered as a tool to increase the protective power of the heart
against stress.The aim of this study is to investigate the effect of pre-training with
intense intermittent exercise on myocardial Hsp70 and SOD following acute myocardial
infarction in male rats. 20 8-week-old male Wistar rats (with an average weight of
224.41+5.1 grams) were divided into 4 groups: control, exercise, stroke, and stroke-
exercise. The training groups did two weeks of intense interval training in four sections.
The first part, three days of training every day, two sessions, each day, and each session
includes 4 intense intervals of two minutes at a speed of 35 to 40 meters per minute, and
between each interval, a 2 minute active rest period at a speed of 25 to 30 meters per
minute. Considered in the second part, two days of training, each day consisted of two
training sessions containing 4 periods of intense activity of 2 minutes (40 to 45 m/min)
and 3 periods of active rest of 2 minutes (28 to 32 m/min). The third part also included 5
intense periods (40 to 45 m/min) and 4 active rest periods (28 to 32 m/min) in three
training days. The fourth part included two training days with the same intensity as the
third part, but with an increase in activity and active rest in each session. Finally, Hsp70
and SOD were measured along with the amount of infarcted area. Heart damage
enzymes (CK and LDH) were also measured in serum. The one-way analysis of
variance test showed that two weeks of intense intermittent exercise, although it reduces
the infarcted area of the heart of rats, but there were significant changes in Hsp70 and
SOD after acute myocardial infarction between the stroke-exercise and stroke groups.
Does not cause, while the measured heart damage enzymes (CK and LDH) showed a
significant decrease in the stroke-exercise group compared to the stroke group.
Therefore, two weeks of HIIT training can protect the heart from acute ischemia-
induced damage through signaling pathways.
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Table 1- The traveled distance and running time before and after two weeks of intense interval training in the groups

Groups Parameter Before exercises After exercises
Control Traveled distance (meters) 735 945
Running time (minutes) 41.05 48.95
Stroke Traveled distance (meters) 774 976
Running time (minutes) 42.75 52.85
Exercise Traveled distance (meters) 760 3400
Running time (minutes) 41.86 182.75
Stroke - Exercise Traveled distance (meters) 723 3324
Running time (minutes) 40. 2 170.25
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Table 2. Tukey's post hoc test results between groups for Hsp70 protein

Groups Stroke Exercise Stroke - Exercise
Difference in Means p Difference in Means p Difference in Means p

Control -5 0.000 -2.34 0.000 -3/36 0.000

Stroke - Exercise -1.64 0.000 1.02 0.021

Exercise -2.66 0.000

SOD g".’.J"TLs‘J" ua);wé};w q},ajc_l:u—r J}.Ja-
Table 3- Tukey post hoc test results between groups for SOD enzyme

Groups Stroke Exercise Stroke - Exercise
Difference in Means p Difference in Means p Difference in Means p

Control 7.712 0.000 -2.260 0.253 5.870 0.001

Stroke - Exercise 1.842 0.419 -8.130 0.000

Exercise 9.972 0.000
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Fig 2. A view of the fibrosis of heart tissue in groups: a: control, b: exercise, c: stroke, d: exercise-stroke.
Blue color indicates the amount of tissue fibrosis (40X magnification).
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Fig 3. View of the necrotic damage of the heart tissue in groups a: control, b: exercise, c: stroke, d:
exercise-stroke. Accumulation of neutrophils, edema and tissue disruption (40X magnification)
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Fig 4. Hsp70 protein level in the studied groups. *: significant difference between the control group and

other groups, #: significant difference between the training-stroke group and other groups, @: significant
difference between the training group and other groups.
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significant difference between exercise group and other groups.
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