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Abstract

Aim: Nowadays, the intervention of physical exercises along with sports nutrition is considered
as an effective treatment method in modulating inflammatory and oxidative responses in obese
people with metabolic syndrome. Therefore, the aim of this research is to investigate the effect
of eight weeks of endurance training and alkaline consumption on interleukin-6 (IL-6), tumor
necrosis factor-alpha (TNF-a), nitric oxide (NO) and total thiol (T-SH) in Obese men with
metabolic syndrome. Methods: The current research was a semi-experimental one-blind type.
For this purpose, 56 men (average age= 33.27+3.11 years, average weight= 94.16+2.91 kg and
BMI= 32.56+1.32 kg/m?) voluntarily participated in this research. Subjects were randomly
divided into four groups: endurance training, endurance training with alkaline water, alkaline
water and control. The training intervention was implemented three sessions a week for eight  gean  this QR code to see the
weeks. Alkaline water (pH 9.5) was received at the rate of 10 kg/mL after each training session.
Blood samples were taken before training and 48 hours after the last training session to measure
inflammatory biomarkers and oxidative stress. Results: The results showed that the values of
IL-6 and TNF-a in the group of endurance training with alkaline water and endurance training 1
compared to the groups of alkaline water and control had a significant decrease, and the values physiology, ~Department of
of NO and T-SH had a significant increase (p<0.05). The highest percentage of significant Sport  Sciences, Ardakan
changes in the values of IL-6, TNF-0, NO and T-SH were assigned to the training group with University, P.O. Box 184,
alkaline water. Alkaline water alone did not cause significant changes (P>0.05). Conclusions: Ardakan. Tran.

Therefore, the combined effect of endurance exercise and alkaline water improves inflammatory *(corr esp;)n ding author)
responses and oxidative stress in obese men with metabolic syndrome. (naghizadeh2011@ardakan.ac.ir)
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Extended abstract

Background

Nowadays, the intervention of physical exercises along with sports nutrition is considered as an effective treatment
method in modulating inflammatory and oxidative responses in obese people with metabolic syndrome. Decreased daily
physical activity in communities is associated with negative metabolic consequences and increased abdominal fat.
Metabolic syndrome includes a group of disorders that are associated with health-threatening risk factors. Studies have
shown that exercise specifically has an anti-inflammatory effect independent of weight loss. Available evidence supports
exercise programs combined with nutritional interventions to reverse metabolic syndrome. Alkaline water is water that
has a pH higher than 7 and is rich in minerals such as calcium and magnesium and necessary and useful protein compounds
for the body. This water has many antioxidants that destroy free radicals in the body and by converting them into oxygen,
it helps the body in producing energy and making new cells, and they provide better oxygenation to body tissues.
Therefore, the aim of this research is to investigate the effect of eight weeks of endurance training and alkaline
consumption on interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), nitric oxide (NO) and total thiol (T-SH) in
Obese men with metabolic syndrome.

Materials and Methods

The research was blind semi-experimental research in terms of the method that was implemented with a pre-test and post-
test design with a control group. The statistical sample of this study was 56 obese men with metabolic syndrome with an
average weight 0of 94.16 £2.91 kg and an average age of 33.27 £ 3.11 years.

Experimental design

Based on simple random sampling, 56 people were randomly selected from among the eligible people to enter the
research, and they were randomly assigned to one of four groups including: 1) endurance training (14 people), 2)
endurance training with alkaline water consumption (14 people), 3) consumption Alkaline water (14 people) and 4)
control (14 people).

Training protocol

The endurance training program was developed and designed based on the principles and basics of Theodore Bompa's
exercise science and other endurance training programs. The training program was carried out for eight weeks and three
sessions per week (Saturday, Monday and Wednesday). The training program included six training movements (High
knee, Sit-ups, Jumping on the step with a 2 kg medicine ball, Swedish swimming, Run 4*9, Butterfly, Continuous running
(65 to 70% HRT)) in the rectangular path at six stations. The distance between the stations was 10 meters.

Alkaline Administration: The consumption of alkaline water (prepared using an alkaline ionized water purifier D207
Biotech Korea) in the training group + alkaline water was such that on the same training day, after the end of the training
session, the subjects received alkaline water (pH 9.5) in the amount of 10 ml/kg/w. In the alkaline water group, the
consumption was the same as the training + alkaline water group.

Assessment of studied factors: 24 hours before training and 48 hours after the last training session, 10 cc of blood was
drawn from the brachial vein of the left hand in a sitting position after 12 hours of fasting. Body composition indices were
measured using X-contact 356r body composition analyzer. Rockport test was used to measure VO2max. Cytokine levels
were determined using enzyme-linked immunosorbent assay (ELISA) according to the manufacturer's instructions
(bioscience, San Diego, USA) for IL-6 and TNF-a. Nitric oxide (NO) levels were evaluated by the modified Griess
method. The concentration of total thiol group (T-SH) was evaluated by reaction with (5,5'-dithiobis (2-nitrobenzoic
acid); DTNB).

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, Two-way ANOVA test was used for
comparison between groups and control group and then Bonferroni post hoc test was used to compare the differences
between groups.

Results

The results of two-way analysis of variance for IL-6 variable showed that there was a significant difference between the
studied groups (P=0.016). The results of two-way analysis of variance for TNF-a variable showed that there was a
significant difference between the studied groups (P=0.011). The results of two-way analysis of variance for NO variable
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showed that there was a significant difference between the studied groups (P=0.0001). Based on the results of two-way
analysis of variance for T-SH variable, there was a significant difference between the studied groups (P=0.0001). Based
on the findings of the study, 8 weeks of endurance training and alkaline water led to a significant reduction in
inflammatory biomarkers and increase in antioxidant indices.

Discussion

There are few studies that have investigated the effect of endurance exercise and alkaline consumption on inflammatory
biomarkers in obese men with metabolic syndrome. The exact mechanism of the combined effect of alkaline and
endurance training on inflammatory biomarkers is not clear. Despite this, studies have shown that regular endurance
training can modulate inflammatory responses in obese individuals with metabolic syndrome as a non-pharmacological
treatment. Changes in whole-body and especially body fat mass are likely to be associated with decreased cytokine
concentrations, as hypertrophied adipocytes are responsible for cytokine release in obesity. Recent evidence suggests that
exercise training may increase angiogenesis and perfusion, thereby reducing hypoxia and associated inflammation in
adipose tissue. Alkaline seems to have a beneficial synergistic effect in conditions of oxidative stress in modulating
inflammatory biomarkers and strengthening antioxidant defense in men with metabolic syndrome.

Article message

According to the research findings, endurance training with alkaline had a significant decrease in inflammatory indices,
lipid profile and body composition. VO2max and antioxidant indices had a significant increase. Therefore, obese men
with metabolic syndrome can use the intervention of endurance training with alkaline to improve their health status in
training programs.
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