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Abstract

Background & Aims: Controlling inflammatory factors after myocardial infarction
(MI), due to the lack of sufficient myocardial blood flow, is one of the factors
influencing the recovery of infarction patients. Therefore, it is very necessary to
know the causes of MI as one of the main causes of death in worldwide. The disease
affects nearly three million people global and kills more than one million people in
the United States each year (1) and cardiovascular problems caused by MI are the
most common cause of MI (2). Research has shown that adhesion molecules play an
important role in the pathogenesis of MI. New markers of intercellular adhesion
molecule (ICAM) and vascular adhesion molecule (VCAM) have high sensitivity
and accuracy in predicting and identifying the risk of heart damage and play an
important role in the Prevalence of heart problems (2). It seems that the reduction of
inflammatory markers has a positive effect on improving the condition of M1 patients
(4). Also, finding appropriate training methods and different training intensities has
been the focus of researchers in the field of exercise physiology in recent years. There
are conflicting studies between endurance training and the expression of [ICAM and
VCAM genes (5, 6). Also considering that electrical stimulation (ES) is used as a
new and effective modality in the treatment of ischemia (8). Therefore, it was used
as another intervention in the present study. According to research, it is expected that
ES is a rehabilitation method for people who participate in exercise training (10) and
also patients with heart failure (HF) (11). However, in other studies, the positive
effects of exercise and ES on various aspects of heart health in patients with MI have
been noted. For that reason, the researchers of the present study intend to investigate
the exercise rehabilitation response with electrical stimulation on serum ICAM and
VCAM levels of rats with myocardial infarction.

Methods: In this experimental study, 40 Wistar rats (8 weeks old with an average
weight of 220 + 30 g) were randomly divided into 4 infarction groups, infarction-
exercise rehabilitation, infarction electrical stimulation and infarction-exercise
rehabilitation-electrical stimulation groups were divided. Then, MI was induced
using two subcutaneous injections of Isoproterenol (ISO) (150 mg/kg) with an
interval of 24 hours in the infarcted groups. This substance is one of the common
methods of inducing MI in animal models, especially rats (14). In this study, heart
infarction was confirmed based on electrocardiographic changes (ST segment
elevation) along with the increase of cardiac enzyme cTnl (344.01 pg/ml). The
intervention groups underwent exercise rehabilitation (treadmill at a speed of 20
m/min for 1 hour) and ES (foot shock device for 0.5 mA and 20 minutes) for one
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session. Groups were anesthetized and killed immediately after the end of the training
protocol with a combination of ketamine (75 mg/kg) and xylazine (10 mg/kg). Blood
sampling was done directly from the right atrium of the rat. The serum levels of
ICAM and VCAM were checked by ELISA method. After confirming the normal
distribution of the data using the Shapiro-Wilk test, one-way ANOVA and Tukey's
post hoc test were used to analyze the data at a significance level of P<0.05.
Results: The results of the analysis of ICAM levels showed a statistically significant
difference between MI and MIL.ES groups (F=4.4 and P=0.021), MI.LEX and MIL.ES
(F=5.9 and P=0.002). But this difference between MI with MLLEX (F=1.4 and
P=0.762), MI with MLLEX.ES (F=1.17, P=0.838), ML.LEX with MI.EX. ES (F=2.56,
P=0.292) and MLES with ML.LEX.ES (F=3.26, P=0.124) were not significant. The
results of VCAM levels showed a statistically significant difference between MI and
MLES groups (F=3.9 and P=0.040) and MI and MLEX.ES groups (F=2.3 and
P=0.038). But between the groups, MI with MI.LEX (F=1.60 and P=0.659), MI.LEX
with MLES (F=2.4, P=0.343, ML.LEX with ML.LEX .ES (F=2.4, P=0.331) and ML.ES
with MLLEX.ES (F=0.034, P=0.999), this difference was not significant.
Conclusion: Deficiency in the function of cell adhesion molecules is one of the main
causes of pathological progress in many diseases, including cardiovascular disorders.
Therefore, investigating inflammatory pathways and cellular and molecular
processes involved in it is very necessary. The cholinergic anti-inflammatory
pathway consisting of the Vagus nerve and its transporter acetylcholine play an
important role in regulating the inflammatory response. When the body is injured,
the excitability of the Vagus nerve increases, which causes the release of
acetylcholine from peripheral nerve endings. This process can inhibit the release of
pro-inflammatory cytokines such as IL-1, TNF-a, IL-6 and IL-17 and lead to the
reduction of heart damage. Also, ES can change the function of inflammatory cells
at the molecular level, thereby preventing the spread of inflammation by affecting
the number of immune cells as a mediator. In general, it seems that according to the
results of the present study, it is still not possible to determine with certainty the
direction and direction of the effect of acute sports rehabilitation and foot shock
electrical stimulation on adhesive molecules, and it needs more study.
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