x.x ] ] i
o 00 Journal of Sport in Biomotor Sciences
k.‘ P = %/‘

Sport and ERSI)

P- ISSN: 2228-723X Biomotor Sciences (53> S Pole

Homepage:http://sbs.hsu.ac.ir E- 1SSN- 3041-959X

Hakim Sabzevari University

The he effect of aerobic training with calorie restriction on
some indicators of vascular inflammation and interleukin 1
in obese male rats

Hossein Amiri®?, Sedigheh Hosseinpour Delavar?® Hassan Safikhani3®, Ali Zabet*®, Mehdi Bagzadeh5®

1. PhD student, Department of Exercise Physiology, Faculty of Litirature and Humanities, Kermanshah branch, Islamic Azad University,
Kermanshah, Iran. hamirikalat@gmail.com

2. Corresponding Author, Assistant Professor, Department of Exercise Physiology, Faculty of Litirature and Humanities, Kermanshah Branch,
Islamic Azad University, Kermanshah, Iran. delavar2009@yahoo.com

3. Assistant Professor, Department of Corrective Movements, Faculty of Litirature and Humanities, Kermanshah Branch, Islamic Azad
University, Kermanshah, Iran. safikhani2005@yahoo.com

4. Assistant Professor, Department of Exercise Physiology, Kangavar Branch, Islamic Azad University, Kangavar, Iran.
zabetali59@gmail.com

5. Assistant Professor, Department of Exercise Physiology, Faculty of Faculty of Physical Education, Eslamabad-E-Gharb Branch, Islamic
Azad University, Eslamabad-E-Gharb, Iran. bigzadehmehdi@gmail.com

Abstract

Introduction and Purpose: Increased inflammation caused by obesity is related
to vascular health. The present study was conducted with the aim of investigating
the effect of aerobic training and caloric restriction on some indicators of vascular
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(P=0.001), decrease in ICAM (P=0.002) and interleukin-1 (P=0.001).
Discussion and Conclusion: Eight weeks of aerobic training without and with
calorie restriction leads to improvement of some vascular inflammation factors.
Key Words: Aerobictraining, Caloric restriction, E-selectin, ICAM, Interleukin-1
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Extended Abstract

1. Introduction and Purpose

Obesity is directly linked to high-calorie diets and
sedentary lifestyles. Cytokines, small proteins
produced by cells, play a crucial role in regulating
immune and inflammatory responses. Elevated levels
of pro-inflammatory cytokines in obesity can
contribute to chronic diseases such as type 2 diabetes,
heart disease, and even certain cancers. This condition
can increase the risk of these diseases due to its
adverse effects on metabolism and immune function.
Furthermore, visceral fat in obese individuals leads to
increased expression of inflammatory and pro-
inflammatory cytokines, as well as intercellular
adhesion molecules. Exercise training is a proven
effective strategy for reducing pro-inflammatory
cytokine levels and improving metabolic health. These
benefits can contribute to a reduced risk of chronic
diseases and enhanced quality of life. The aim of this
study was to investigate the effects of aerobic training
and calorie restriction on specific vascular
inflammation markers and interleukin-1 in obese male
rats.

2. Materials and Methods

Twenty-four male Wistar rats, aged 8 weeks and
weighing 30+320 grams, were randomly assigned to
four groups: control, training, calorie restriction, and
training + calorie restriction. A continuous training
program was conducted for eight weeks, maintaining
a relative intensity of 24-33 meters per minute at a
15% incline. The training duration increased from 10
minutes on the first day to 60 minutes per day in the
fifth week and remained constant until the end of the
program. Rats in the control and training groups had
ad libitum access to standard food and water
throughout the study. To determine the food intake of
the calorie restriction groups, the daily food
consumption of the other groups was measured, and
the restricted groups received 50% of that amount. E-
selectin, ICAM, and interleukin-1 concentrations were
measured using the ELISA method. One-way
ANOVA was employed to analyze group differences,
followed by Tukey's post-hoc tests. Statistical
analyses were performed using SPSS version 26 with
a significance level of P< 0.05.

3. Results

The results of one-way ANOVA test showed that
aerobic training and calorie restriction could reduce
selectin (F=45.54, P=0.001) and this difference was
between control and training groups (P=0.02), control
and calorie restriction (P=0.01), control and training +
calorie restriction (P=0.01), training and training +

calorie restriction (P=0.008) and calorie restriction
and exercise + calorie restriction (P=0.01). It was also
found that ICAM levels decreased significantly after 8
weeks of aerobic training and calorie restriction
(F=33.54, P=0.002). Tukey's post hoc logo showed
that the exact location of these differences was
between control and training (P=0.02), control and
calorie restriction (P=0.04), control and training +
calorie restriction (P=0.001), training and training +
calorie restriction (P=0.01) and calorie restriction and
training + calorie restriction (P=0.01). After the
exercise and calorie restriction, the level of
interleukin-1 decreased (F=62.01, P=0.001). This
difference was between control and training
(P=0.003), control and calorie restriction (P=0.002),
control and training + calorie restriction (P=0.001),
and training + calorie restriction (P=0.048).

4. Conclusion

Eight weeks of aerobic training combined with calorie
restriction resulted in a significant decrease in E-
selectin, ICAM, and interleukin-1 levels. Age, body
weight, BMI, body fat percentage, lipid levels, and
vascular stiffness can influence E-selectin. Exercise
and calorie restriction are likely to reduce E-selectin
by promoting weight loss, decreasing visceral fat, and
diminishing inflammatory factors. The antioxidant
effects of aerobic exercise may contribute to ICAM
reduction, as oxygen free radicals can increase the
prevalence of inflammatory mediators. Another key
finding of this study was a decrease in interleukin-1
levels. Reducing fat mass and decreasing the secretion
of inflammatory cytokines from adipose tissue,
particularly leptin, can contribute to the beneficial
effects of dietary restriction. Therefore, alterations in
the endocrine system, including the downregulation of
nutrition-sensitive  pathways and inhibition of
inflammatory system activation, likely led to a
substantial decrease in interleukin-1 concentration.
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