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Introduction and Purpose: Obesity-induced inflammation affects various body
systems. This study aimed to examine the effects of continuous exercise and calorie
restriction on 8-isoprostane, malondialdehyde (MDA), and interleukin-6 (IL-6) in
obese male rats.

Materials and methods: n this experimental study, 24 male rats were randomly
assigned to four groups: control, exercise, calorie restriction, and exercise plus
calorie restriction. The continuous exercise program lasted eight weeks, with an
intensity of 24—-33 meters per minute at a 15% incline. The duration increased from
10 minutes on the first day to 60 minutes per day by the fifth week and was
maintained thereafter. The calorie-restricted groups received 50% of the food intake
of the other groups. One-way ANOVA and Tukey's post-hoc test were used, with a
significance level set at P<0.05.

Results: Levels of 8-isoprostane significantly decreased in the exercise, calorie
restriction, and exercise plus calorie restriction groups compared to the control group
(P<0.05). A significant difference was also observed between the exercise plus
calorie restriction group and the calorie restriction group. MDA and IL-6 levels
significantly decreased in the exercise, calorie restriction, and exercise plus calorie
restriction groups compared to the control group (P<0.05).

Discussion and Conclusion: Eight weeks of continuous exercise combined with
calorie restriction can improve levels of 8-isoprostane, MDA, and IL-6. The
combination of exercise and calorie restriction is more effective than exercise without
calorie restriction.
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Extended Abstract

1. Introduction and Purpose

The increase in adipose tissue among obese
individuals is associated with a rise in inflammation
and alterations in metabolic activity. To mitigate the
complications related to obesity, researchers are
exploring multiple intervention approaches. While
physical training is known to stimulate the production
of free radicals, caloric restriction has been shown to
reduce oxidative stress by enhancing antioxidant
defenses and diminishing inflammatory responses.
This study aims to evaluate the impact of sustained
physical activity and caloric restriction on the levels of
isoprostane 8, malondialdehyde, and interleukin 6 in
obese male rats.

2. Materials and Methods

A total of twenty-four male Wistar rats, averaging 8
weeks of age and weighing approximately 320+30 g,
were randomly assigned to one of four experimental
groups: control, training, caloric restriction, and a
combination of training and caloric restriction. The
rats participated in a familiarization phase involving
treadmill training. This initial week featured a
treadmill set at a 0% incline, with speeds ranging from
10 to 15 m/min and a daily training duration of 5 to 10
minutes. Following this, a continuous training regimen
was implemented over eight weeks, characterized by a
relative intensity of 24 to 33 m/min and a 15% incline.
The duration of training was progressively increased
from 10 minutes on the first day to 60 minutes by the
fifth day, maintaining this duration for the remainder
of the study. The control and training groups had
unrestricted access to standard food and water
throughout the experiment, while the caloric
restriction groups received only 50% of the food
intake of the other groups. The concentrations of
isoprostane-8, malondialdehyde, and interleukin-6
were quantified using ELISA techniques. Statistical
analysis was performed using one-way analysis of
variance followed by Tukey's post hoc test.

3. Results

The findings from the one-way analysis of variance
indicated that both continuous training and calorie
restriction led to a significant reduction in isoprostane
8 levels (P=0.001, F=60.78), with the most
pronounced decrease observed in the group
undergoing both training and calorie restriction.
Tukey's post hoc analysis revealed significant
differences among the control group and the training
group, the control group and the calorie restriction
group, the control group and the combined training
plus calorie restriction group, as well as between the

calorie restriction group and the training plus calorie
restriction group. Additionally, a notable decline in
malondialdehyde levels was recorded after 8 weeks of
continuous training and calorie restriction (P=0.004,
F=22.24). The Tukey test confirmed significant
differences between the control and training groups,
the control and calorie restriction groups, and the
control and training plus calorie restriction groups.
Furthermore, the study demonstrated a significant
reduction in interleukin-6 levels (P=0.002, F=36.87),
indicating that both 8 weeks of continuous training and
calorie restriction contributed to decreased serum
interleukin-6 levels across the training, calorie
restriction, and combined training plus calorie
restriction groups. Tukey's post hoc test identified
significant differences between the control and
training groups, the control and calorie restriction
groups, the control and training plus calorie restriction
groups, as well as between the training and training
plus calorie restriction groups and the calorie
restriction and training plus calorie restriction groups.
4. Conclusions

The findings indicate that both continuous training and
calorie restriction effectively lower isoprostane 8
levels in groups subjected to training, calorie
restriction, and a combination of both interventions.
Excess body weight correlates with elevated
isoprostane levels in both obese and lean murine
models. The process of oxidative metabolism
consumes oxygen and generates free radicals.
Reducing caloric intake has been shown to enhance
mitochondrial membrane fluidity and diminish free
radical production, thereby alleviating oxidative
stress. Physical activity influences isoprostane 8 levels
by modifying the body's response to oxidative stress,
primarily through the attenuation of free radical
generation via various mechanisms, including those
operating within the respiratory system and immune
cell functions. Following an adaptation period, while
there may be an increase in free radical production, the
body simultaneously elevates its antioxidant defenses,
resulting in an overall decrease in oxidative stress.
Additionally, the data revealed a decrease in
malondialdehyde levels across the training, calorie
restriction, and combined training and calorie
restriction groups. Continuous training impacts
macrophage function, prostanoid metabolism, and
xanthine oxidase activity by releasing hormones such
as catecholamines, which can heighten lipid
peroxidation and oxidative stress. Malondialdehyde
serves as a biomarker for lipid peroxidation within red
blood cell membranes and is elevated in response to
oxidative stress. Continuous training promotes lipid
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oxidation while inhibiting hepatic fat synthesis
through the adenosine monophosphate kinase
pathway. Research indicates that malondialdehyde
responses differ across various tissues, influenced by
inflammatory mediators such as tumor necrosis factor
alpha. Continuous training may mitigate these
inflammatory responses and lower malondialdehyde
levels, thereby enhancing outcomes related to diabetes
and tissue damage induced by oxidative stress through
the upregulation of antioxidant enzyme activity. A
notable finding from the present investigation was the
observed reduction in interleukin-6 (IL-6) levels
among participants engaged in training, calorie
restriction, and a combination of both interventions.
Recent research indicates that low-intensity
continuous training can ameliorate inflammatory
conditions, as it influences the secretion of
adipokines—hormones linked to various health and
metabolic disorders. Enhancements in metabolic
function and weight reduction associated with
physical activity may contribute to lower IL-6
concentrations. Furthermore, aerobic training is
known to elevate nitric oxide production, which in turn
diminishes inflammatory markers. Additionally,
decreased levels of malondialdehyde may further
facilitate the reduction of IL-6. The integration of a
low-calorie diet with continuous training has been
shown to alleviate oxidative stress and enhance
metabolic profiles. The decrease in body fat and the
increase in lipolysis during physical activity supply
essential fatty acids to muscle tissues and augment
blood circulation to both adipose tissue and active
muscles, potentially mitigating inflammation.related
to fatty acid transport were anticipated.
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