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Abstract

Aim: Pentraxin-3 and E-selectin glycoproteins are synthesized by endothelium cells,
macrophages and myeloid cells during inflammation and play an essential role in heart attack
patients. Considering the positive effects of aerobic rehabilitation on heart patients, the present
research has investigated the anti-inflammatory response of an aerobic rehabilitation session
accompanied by electrical stimulation in rats induced to myocardial infarction. Methods: In this
controlled experimental study with a control group, 50 rats (200£30 gram) were randomly
divided into 5 groups: healthy, infarcted, infarcted-aerobic rehabilitation, infarcted-electrical
stimulation, and infarcted-aerobic rehabilitation-electrical stimulation. Then infarction was  gcan  this QR code to see the
induced by subcutaneous injection of Isoproterenol. The intervention groups underwent aerobic  accompanying video, or visit
rehabilitation (treadmill at a speed of 20 m/min for 1 hour) and electrical stimulation (with foot jahssp.azaruniv.ac.ir

shock for 0.5 mA and 20 minutes) for one session. Then, immediately after the intervention, the

serum levels of the variables were checked by ELISA method. Data analysis was done with one- ). Assistant Professor, Department of
way ANOVA test and P<0.05 significance. Results: The results showed that infarct induction  Exercise Physiology, Arak Branch,
led to a significant increase in pentraxin-3 and E-Selectin serum levels in the present study Islamic Azad University, Arak, Iran
(P=0.0001). Performing rehabilitation and a combination of rehabilitation and electrical
stimulation had no significant effect on pentraxin-3 values (P=0.943). But E-selectin
concentration was decreased in all groups compared to infarction, and this change was
significant in rehabilitation and electrical stimulation group (P=0.044). Conclusion: It seems
that aerobic rehabilitation, electrical stimulation, and a combination of them by reducing E-
selectin levels can be effective in improving the condition of myocardial infarction samples by
reducing inflammation.
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Extended abstract

Background

Cardiovascular diseases are one of the most important causes of death worldwide (1). A myocardial infarction (Ml) is
caused by inflammation. Nowadays, inflammation is an important determining factor in cardiovascular diseases (CV) and
factors such as diabetes, blood pressure, smoking, dyslipidemia, stress, genetic predisposition, obesity, high lipoprotein,
malnutrition, inactivity and inflammatory factors affect it. Also, inflammation is the body's reaction to harmful stimuli
that plays a role in several stages in the development of heart diseases such as atherosclerosis, plaque destabilization and
rupture, and damage after myocardial ischemia. With the onset of acute cardiac ischemia, an initial proinflammatory
response is induced, which aims to remove dead cell debris from the M1 region (5). In this research, two variables related
to heart disease have been used. PTXs are proteins involved in a wide range of biological responses including
inflammation, angiogenesis, malignancies, and cell adhesion. Among them, PTX3 shows multiple properties in the
context of CV diseases (7). E-selectin or CD62E is another variable of this research, which belongs to the selectin family
and plays an important role in the pathogenesis of adhesion and migration of leukocytes and sclerosis due to its
involvement in the adhesion and migration of leukocytes. It is also a useful marker for diagnosing vascular disorders and
inflammation in the body (13). In addition to the medical treatment of these patients, there are other methods in
complementary medicine related to cardiovascular disorders, and exercise is one of the first recommendations for
prevention and rehabilitation. Considering that sports activity is an important and protective factor after cardiovascular
diseases, the relationship between sports activity and pentraxin-3 levels changes in heart attack patients and healthy people
is still unknown and little information is available. For example, the study of Toshiaki et al. (2010) showed that high-
intensity exercises increase the plasma levels of PTX3 in the blood circulation (16). But Basati et al. (2018) reported that
eight weeks of aerobic exercise leads to a significant decrease in PTX3 plasma levels in non-diabetic coronary patients
compared to diabetic coronary patients (17). Abraishmi et al. (2016) investigated serum selectin-E changes in men with
heart failure with continuous aerobic exercise and showed a significant decrease (18). Palmfors et al. (2014) in a study of
exercise training on the key factors of atherosclerosis in patients with cardiovascular disease, showed that E-selectin did
not have significant changes (19) and Hijazi showed its decrease (20). Also, electrical stimulation (ES) is used as a new
and effective method in the treatment of ischemia (21). According to the studies, ES is expected to be a rehabilitation
method for people who participate in sports training (22). The topic of the above variables in inflammatory factors and
their response to different exercise activities and electrical stimulation is completely new and there have been very limited
studies in this field and there is no single opinion about them. Therefore, the researchers of the present study intend to
investigate the anti-inflammatory response of an aerobic rehabilitation session with electrical stimulation in rats induced
to heart attack.

Materials and Methods

In this research, 50 Wistar male rats 8-week-old with an average weight of 200+30 grams were used. These animals were
kept in transparent polycarbonate cages under controlled environmental conditions with a temperature of 22+2°C,
humidity of 50+5 and a light-dark cycle of 12:12 hours with free access to water and special food for rats. After
transferring the animals to the research environment and acclimatization, they were randomly divided into 5 groups of 10
healthy, heart attack, heart attack-aerobic rehabilitation, heart attack-electrical stimulation and heart attack-aerobic
rehabilitation-electrical stimulation. In order to induce a heart attack, subcutaneous injection of isoproterenol
(manufactured by Sigma, USA) at a dose of 150 mg per kilogram of body weight was used on two consecutive days with
an interval of 24 hours (23). In this study, a heart attack was confirmed based on the changes in the ECG (ST segment
elevation with Science Beam electrocardiogram machine along with the increase of cardiac enzyme cTnl (344.01 pg/ml)
which was measured in the samples by serum method. To create electrical stimulation in this research, the R12 electro-
module stimulation device manufactured by Science Beam Company was used. The intensity of the electric current in
this program was considered to be 0.5 mA and for a period of 20 minutes, through the outputs of the stimulation device
with the settings of test number 1, the test period of 120000 with the time program of 1200000 continuously to the foot
shock device (electrical stimulation from the foot) was sent (25-27). After introducing the animals to the treadmill, the
aerobic rehabilitation program was performed in the form of a 1-hour treadmill running session at a speed of 20 m/min
before electrical stimulation. This exercise was without slope and with moderate intensity at about 60% of maximum
oxygen consumption (29). 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). The blood taken from the mice was poured into simple
chelated gel tubes and after being allowed to clot for 10 minutes at room temperature, it was centrifuged for 5 minutes at
5000 rpm. Then the serum samples were placed at minus 80 degrees Celsius for biochemical analysis. The ELISA method
was used according to the manufacturer's instructions of East Biopharm Kits (with the extra-test variation coefficient less
than 10% and intra-test variation less than 8% for both kits and the sensitivity of the measurement method was 0.08 and
0.04 ng/ml, respectively). After confirming the normal distribution of the data using the Shapiro-Wilk test, one-way
ANOVA and Tukey's post hoc tests were used to compare the mean between the groups.

Findings
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The results showed that PTX-3 levels showed a statistically significant difference between H groups and other groups
(F=8.9 and P=0.0001). On the other hand, aerobic rehabilitation, electrical stimulation and its combination did not show
a significant effect (F=0.7, P=0.943). The results of E-selectin levels showed a statistically significant difference between
the healthy group and other groups (F=9.10 and P=0.0001).Performing aerobic rehabilitation, electrical stimulation and
its combination led to a decrease in E-selectin values in all groups. Tukey's test showed this reduction to be significant
only between MI group and MI.EX.ES (F=4.2, P=0.044).

Conclusion

Undoubtedly, conducting research with more precision and examining the changes in the cell and its expression with
different sports exercises and a combination of electrical stimulation can provide more accurate results. The findings of
the current research showed a decrease in the serum levels of E-selectin in all research groups. It seems that to improve
the process of heart patients, aerobic rehabilitation, if combined with electrical stimulation, can have more clinical benefits
by reducing inflammation in heart attack patients.

Keywords: Infarction, Pentraxin-3, E-selectin, Aerobic Rehabilitation, Electrical Stimulation.
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