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ABSTRACT

EEMCI e RER Ol [EHiVEE Obesity is related to an increase in free radicals and

oxidative stress or a decrease in the antioxidant capacity of the body. The purpose of this
study is investigate the effect of a period of functional exercises with and without
chlorella vulgaris supplement on some inflammatory, lipid peroxidation and antioxidant
indicators in overweight and obese men.

This was a quasi-experimental study with a pre-test-post-test
design in which 40 overweight and obese men were selected randomly and divided into
4 groups (n=10 each): placebo, supplement, placebo+exercise, and supplement+exercise.
Blood sampling was done in four stages to evaluate TNF-a, hs-CRP, MDA, GPx and SOD
variables. Functional exercises were performed three sessions per week continued for
12 weeks, each session lasting 60 minutes. Subjects took three 300 mg Chlorella vulgaris
capsules daily. Statistical analyses were performed at a significance level of p<0.05 using
SPSS version 22.

After adjusting the pre-test scores, the levels of serum TNF-a, hs-CRP, MDA, GPx
and SOD in the post-test in the placebo, supplement, exercise and exercise+supplement
groups had a statistically significant difference (p<0.05). Comparing the groups showed
that the level of serum TNF-a, CRP and MDA in the exercise group was significantly lower
than that in the placebo group and that the serum level of GPx and SOD in exercise group
was higher compared with the placebo group (p<0.05).

According to the findings of the present study, it seems that chlorella
supplement along with functional exercise can reduce the inflammatory and oxidative
effects in obese people and increase the antioxidant effects.

Functional exercise, Chlorella, inflammatory index, Oxidative stress,
Antioxidant, Obesity and overweight
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Introduction

besity is associated with an increase in free

radicals and oxidative stress or a reduction in

the body's antioxidant capacity. Increased

oxidative stress is a key factor in obesity-
related metabolic syndrome and arises from an imbalance
between the generation of free radicals and the body's
antioxidant defense capacity [7]. The rise in free radical
formation due to sports and the oxidizing properties of
these molecules seem to contradict the general
understanding of the positive effects of physical activity.
In other words, physical activity leads to the production
of free radicals in the body [11]. Therefore, after exercise,
there will be an imbalance between the production of
oxygen free radicals and the body's antioxidant defense
capacity, known as oxidative stress [12]. Oxidative stress
caused by obesity and overweight has a direct
relationship with obesity-related metabolic syndromes
such as atherosclerosis, hyperglycemia, hyperlipidemia,
hypertension, cancer, and cardiovascular diseases [13].
However, the complications of obesity and overweight
are reduced after engaging in physical activities and using
nutritional interventions. The intensity of exercise and
the type of nutrition both play a role in producing free
radicals.  Functional  exercises and  chlorella
supplementation are two methods to improve the
complications caused by obesity by using medicine and
exercise, respectively. Functional exercises include
physical exercises, such as single-structure aerobic
exercises (e.g., running, cycling, and rowing), body
weight movements (e.g., squats and swimming), and
derivatives of weight lifting (e.g., shoulder presses and
deadlifts) [16].

Functional exercises emphasize functional and multi-
joint movements that can be modified according to any
level of physical fitness. More involvement of muscles is
achieved through aerobic exercise and strength training,
which may affect glucose absorption in people with type
2 diabetes mellitus [16]. Park (2010) proposed using plant
sources and nutritional approaches as one of the desirable
treatment options for weight loss [1]. One of the herbal
supplements with antioxidant properties used for
therapeutic purposes today is Chlorella. This algae has
various types, with Chlorella vulgaris being the primary
and most beneficial. Chlorella algae is a type of
unicellular green marine algae that is a good source of
protein, fat-soluble vitamins, fiber, fatty acids, and
minerals. It is a source of health promotion in various
types of disorders such as stomach ulcers, constipation,
anemia, fat disorders, atherosclerosis, blood glucose,
high blood pressure, and cardiovascular diseases. Using
herbal medicine for increasing antioxidant levels or
reducing free radicals has garnered significant attention.
Utilizing nutritional factors and antioxidant supplements
may be an effective method to counteract the oxidative
stress induced by intense physical activities.

Consequently, there has been a growing focus on the
efficacy of herbal and natural supplements in addressing
the harm caused by free radical production. Therefore,
this research aims to investigate the effect of a period of
functional exercise with and without chlorella vulgaris
supplement on some inflammatory, lipid peroxidation,
and antioxidant indicators in overweight and obese men.

Methods

This study was a pre-test-post-test semi-experimental
design with ID IR.URMIA.REC.1402.022 from the Research
Ethics Committee of Urmia University. The participants in
this study were overweight and obese men aged 20 to 35 with
a body mass index of 25-34.9 kg/m2. After a general call and
confirmation of the participants' obesity or overweight status,
40 eligible individuals were selected to participate. They were
provided with explanations of the study process and obtained
informed consent. The work details were then explained to
them, and they were requested to attend three sessions a week
to coordinate and measure anthropometry, diet, and maximum
aerobic capacity indicators at the specified location. During
the initial session, the subjects' body composition factors were
measured using a body composition analyzer (InBody 3.0). In
another session, the daily diet registration form was used to
measure the energy intake and control the subjects' nutrition.
After instructing individuals to document their daily meals,
they were instructed to log all food intake for three days using
specific forms. Subsequently, the participants were randomly
split into four groups of ten people each as follows: placebo,
chlorella vulgaris supplement, placebo + functional exercises,
and chlorella vulgaris supplement + functional exercises. The
groups receiving functional exercises performed three
sessions per week and 60 minutes of stationary circular
resistance and aerobic exercises for 12 weeks [17]. The groups
receiving the supplement also consumed three capsules each
day, each containing 300 mg of Chlorella vulgaris algae, half
an hour before each meal. In order to determine the maximum
aerobic power and stimulate the antioxidant system, all
subjects performed the modified Bruce test before and after 12
weeks of functional training. Blood sampling was conducted
in four stages: at baseline, immediately after the Bruce test, 48
hours after the final 12-week training session, and once more
immediately after the Bruce test. Evaluation of TNF-a, hs-
CRP, MDA, GPx, and SOD variables was done using relevant
kits. The data obtained from a two-way analysis of variance
with repeated measurements (the effect of time in the group)
was utilized. If significance was observed, Tukey's post hoc
test compared group differences, and a one-way ANOVA test
was used to assess differences across measurement times. All
operations and statistical analyses were performed at a
significance level of five percent (p<0.05) using SPSS version
22 statistical software.

Results

Covariance analysis results for TNF-a, hs-CRP, GPX,
MDA, and SOD levels indicated a significant group effect
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at the 95% probability level. In other words, there is a
significant difference in serum levels of these indicators
in the post-test among the placebo, supplement, exercise,
and exercise + supplement groups after adjusting for pre-
test scores (p < 0.05).

Also, the results of Bonferroni's post hoc test showed
that the level of serum TNF-a in the exercise group and
the exercise + supplement group and MDA in the
supplement group and the exercise + supplement group
were significantly lower than the placebo group (p<0.05)
[Chart 1 and 4]. Also, the levels of serum hs-CRP and
GPx in the supplement group, exercise group, and
exercise + supplement group are significantly lower and
higher than the placebo group, respectively (p<
0.05)[Charts 2 and 3]. The level of serum SOD in the
supplement group, exercise group, and exercise +
supplement group is significantly higher than in the
placebo group. In the exercise + supplement group, it is
significantly higher than the exercise group (p< 0.05).
[Chart 5].

Conclusion

The findings suggest that combining functional
exercises with chlorella supplements strengthens
antioxidant indicators, and reduces inflammatory
indicators and lipid peroxidation. This combination has
the most significant effect. Therefore, functional
exercises and chlorella supplementation can be used to
enhance inflammatory and anti-oxidative defense in
overweight and obese individuals under specialist
supervision.
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