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ABSTRACT

R (el gl ETa s O[S/ Obesity is a multifactorial disease including genetics,
lifestyle and gut dysbiosis. The aim of this research was to investigate the effects of eight

weeks of aerobic training and probiotic supplementation on body composition, insulin
resistance and glycosylated hemoglobin in inactive obese women.

In this semi-experimental research, 32 middle-aged women with
first-degree obesity were selected by purposive sampling and randomly divided into four
groups: Exercise, Supplement, Combination, and Control. The exercise intervention
consisted of eight weeks of moderate-intensity rhythmic aerobic training (60-75% of heart
rate reserve) on three days of the week. The supplement and combination groups took 2
capsules of Familact probiotics from Bio Ferment Company daily, and the training and
control groups received a placebo.

A significant decrease was observed in insulin resistance, weight, and body fat
percentage in the intervention groups compared to the control group (P < 0.05). Also, the
reduction of insulin resistance in both training and combination groups was significantly
higher than in the supplement group (P < 0.05). The reduction of HbA1C in the combined
group was significant compared to the other groups (P<0.05). Also, the reduction in body
fat percentage was significantly higher in the combined group than in the supplement
group (P<0.001).

Both exercise and the use of probiotics have positive effects on the body
composition and metabolism in obese women, and the use of both methods has better
effects.
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Introduction

besity and related diseases have become a

major health problem worldwide, and obesity is

currently the fifth leading cause of death

worldwide [1, 2]. The prevalence of obesity has
increased dramatically over the last two decades due to
lifestyle changes and low physical activity and has become
a major global health issue [3-5]. Intervention methods
related to the control of obesity complications including
insulin resistance, can prevent the occurrence of other
metabolic disorders such as dyslipidemia, type 2 diabetes,
cardiovascular disease and cognitive complications caused
by insulin resistance in obese people [7]. One of the factors
associated with obesity is problems related to the gut
microbiome; the gut microbiome consists of a thousand
species of bacteria that encode for approximately 3.3 million
genes and share 160 species individually [8]. The diversity
and stability of the gut microbiome in the host organism can
in turn be influenced by various environmental factors,
including dietary intake, which ultimately affects the host's
metabolism [9-11]. Another method of lifestyle intervention
is exercise with the aim of controlling weight and reducing
insulin resistance in obese individuals [15]. Regular exercise
improves insulin signaling and thus muscle efficiency in
blood glucose collection. Considering the role that physical
activity plays in muscle function in blood glucose collection,
exercise is one of the therapeutic measures for obesity and
obesity-related metabolic disorders [16, 20]. Based on the
above material and the positive role of both intervention
methods - probiotic supplements and aerobic exercise- on
insulin resistance, the question arises as to which
intervention method is more effective on insulin resistance
and weight loss in obese people. Does the interactive use of
aerobic exercise and probiotic supplementation have an
advantage over either method alone or not.

Methods

In this semi-experimental study, 32 obese women
(obesity grade 1) were selected from obese women living in
Shush city by targeted sampling method. Conditions for
participation in the study included female gender, age
between 40 and 50 years, and a body mass index in the
obesity grade 1lrange (body mass index between 30-35
kg/m?), suffering from obesity in the last 5 years self-
reported in the questionnaire that they led a sedentary
lifestyle, not taking any supplements or weight-loss
medications, not taking any supplements or medications that
affect blood sugar, and had no problems participating in
exercise programs. Conditions for withdrawing from the
study included unwillingness to continue, absence from
more than 3 sessions of the exercise program or not taking
supplements, any injuries or digestive problems that would
affect the subjects health in order to continue the study, and
any symptoms that would indicate a possible pregnancy.
Then the subjects were randomly divided into 4 groups of 8
subjects each: 1- Aerobic exercise (eight weeks of aerobic

exercise + placebo), 2- Probiotic supplement (eight weeks of
probiotic supplement), 3- Combined training (eight weeks of
aerobic exercise + probiotic supplement) and 4- control (no
training + placebo). The training intervention consisted of
eight weeks of rhythmic aerobic training at moderate
intensity (60-75% of heart rate reserve) three days a week.
In the supplement and combination group, 2 capsules of
Familact probiotics from Bio Ferment Company were taken
daily, while the training and control groups received a
placebo. Paired-samples t-tests were used to measure within-
group changes compared to baseline, and one-way analysis
of variance was used to analyze between group changes, and
if there was a significant difference, Tukey's post hoc test
was used to measure two groups. The experiment and
statistical analysis were performed using SPSS version 26
software and the significance level was set at a=0.05.

Results

A significant decrease in insulin resistance, weight and
body fat percentage was observed in the intervention groups
compared to the control group (P < 0.05). In addition, the
reduction in insulin resistance was significantly higher in
both the training and combination groups than in the
supplement group (P < 0.05). A significant decrease in the
HbA1C value was observed in the combined group
compared to the other groups (P < 0.05). The decrease in
body fat percentage was also significantly higher in the
combined group than in the supplement group (P<0.001).

Conclusion

When examining the effects of exercise on the research
variables, the results of this study showed that, a significant
decrease in weight, body fat percentage and insulin
resistance was observed after eight weeks of aerobic exercise
compared to baseline values; However, no significant
difference was found in glycosylated hemoglobin compared
to the control group. This shows the positive effect of
aerobic exercise on improving body composition and
reducing insulin resistance. Saharan et al. also reported in
their study on obese people that physical activity reduces
body fat, which is consistent with the results of our study
[27]. Furthermore, physical activity has a positive effect on
insulin sensitivity in both normal and insulin-resistant
populations [16, 32]. When investigating the effect of the
probiotic supplement on the research variables, the results of
this research showed that consumption of the probiotic
supplement over an eight-week period caused a significant
decrease in weight, body fat percentage and insulin
resistance compared to baseline values, but no significant
difference was observed in HbA1C levels compared to the
control group. This shows the positive effect of probiotic
supplement on improving body composition and reducing
insulin resistance. Shiranian et al. reported that a six-week
intake of probiotic supplements prevented the increase in
fasting plasma glucose and insulin resistance compared with
placebo, but had no significant effect on HbA1C [37]; which
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is consistent with the results of our research. When studying
the combined effect of aerobic exercise and probiotic
supplementation, the results showed that after an eight-week
intervention, there was a significant decrease in weight, body
fat percentage, insulin resistance and HbALC levels
compared to baseline and the control group; considering that
obesity is one of the underlying factors of metabolic
syndrome and type 2 diabetes, the simultaneous use of
physical exercise and probiotic supplements can be
introduced as an appropriate strategy for the prevention of
obesity- related diseases, including type 2 diabetes; it can be
said that the beneficial effects of aerobic exercise and
probiotic supplements on the reduction of insulin resistance
are to some extent dependent on the positive effects of these
two interventions on body composition; In general, it can be
said that both interventions are effective for the
complications of obesity and that the combination of both
methods offers more benefits than the interventions alone.
According to our research results, the greater effectiveness
in the combined group seems to be due to the greater effect
of aerobic exercise on reducing body fat percentage, which
has a greater effect on insulin sensitivity by improving body
composition and may even reduce insulin resistance.
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