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ABSTRACT

EEMCII R RO EMilEE Obesity-induced metabolic disorders are related to the
metabolic syndrome. The present study aimed to assess the effect of high-intensity interval

training on body mass index (BMI) and serum levels of leptin, asprosin, insulin, and fasting
glucose in inactive obese women.

In this quasi-experimental research, 24 sedentary obese women
were purposefully selected and randomly assigned to two groups of exercise and
control(n=12 in each group). The intervention involved three sessions of high-intensity
weekly interval training per week for 10 weeks. The control group did not receive any
exercise intervention. Fasting blood samples were obtained 24 hours before the
commencement of the intervention and 72 hours after the last training session. Statistical
analysis involved paired sample t-tests and covariance analysis.

Based on the results, after the intervention, there was a significant decrease in
asprosin (n2=0.352; F=0.390; P=0.003), leptin (n2=0.478; F=19.229; P< 0.001) and insulin
(n2=0.681; F=44.828; P<0.001) levels in the intervention group compared to the control
group. Nonetheless, no significant difference was observed in BMI and fasting blood
glucose (P>0.05).
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Introduction

ccording to the definition of the World Health

Organization, obesity is an abnormal or

excessive accumulation of fat that can

negatively affect human health [1]. From a
pathophysiological point of view, the obesity phenotype is
the result of a long-term altered energy balance with
increased caloric intake from food relative to energy
expenditure [2]. In addition to energy storage, the adipose
tissue plays several major roles, especially the secretion of
biomolecules, such as leptin, that participate in the
neuroendocrine regulation of appetite [7]. The peptide
hormone leptin regulates food intake, MBI, and reproductive
function; moreover, it has a role to play in fetal growth, pro-
inflammatory immune responses, angiogenesis, and
lipolysis [8]. Another adipokine related to obesity that was
recently discovered is asprosin, which affects hepatic
glucose production due to its glucogenic effects. In addition
to performing glucogenic function, asprosin is an orexigenic
hormone with a central effect, which can make it one of the
potential therapeutic targets in the treatment of obesity [9].
Exercise protects against obesity, insulin resistance, and
other cardiometabolic diseases [13]. It is noteworthy to refer
to the relationship between the type of exercise and appetite-
related hormones in order to design effective exercise
programs that target weight management in obese people.
Accordingly, the use of an exercise approach based on high-
intensity exercises can be effective in weight control, as well
as hormones related to appetite and energy metabolism [17,
18]. Nevertheless, the effects of exercise training on leptin
as an appetite-related adipokine have been controversial [7,
14, 15]. Considering the mutual effects of leptin and asprosin
on appetite on the one hand and the relationship between
both of these adipokines and insulin resistance, valuable
information about the impact of the adaptations caused by
regular exercises on obesity and metabolic syndrome can be
obtained by measuring these two obesity-related adipokines.
Therefore, the present study aimed to assess the effect of
high-intensity interval training on body mass index (MBI)
and serum levels of leptin, asprosin, insulin, and fasting
blood sugar among inactive obese women.

Methods

In this quasi-experimental research, 24 sedentary obese
women were purposefully selected and randomly assigned
to two groups: the high-intensity interval training group
(n=12) and the control group (n=12). The intervention
involved three sessions of high-intensity interval training per
week continued for 10 weeks. The control group did not
receive any exercise intervention. The training program of
the high-intensity interval training group included a 7-
minute warm-up with an intensity of 65% of maximum heart
rate followed by 12 1-minute intervals. It then included
running with an intensity of 85%-90% of the maximum heart
rate performed on the treadmill, and between training
intervals, there was a 2-minute recovery done by running

with an intensity of 65% of the maximum heart rate. At the
end of the fifth minute, cooling was performed with an
intensity of 65% of the maximum heart rate. High-intensity
interval training was performed for the first two weeks with
eight repetitions with an intensity of 85% of the maximum
heart rate. In the following weeks until the tenth week, the
training involved 12 repetitions with an intensity of 85%-
90% of maximum heart rate [21, 22]. The intensity of
exercise during training was controlled using a polar heart
rate monitor. Fasting blood samples were obtained 24 hours
before the commencement of the intervention and 72 hours
after the last exercise session. Statistical analysis involved
dependent t-tests and covariance analysis.

Results

After the interventions, a significant decrease was
observed in asprosin (P=0.003; F=0.390; n2=0.352), leptin
(P<0.001; F=19.229; 12=0.478), and insulin (P<0.001;
F=44.828; n2=0.681) in the high-intensity interval training
group compared to the control group (P< 0.05). Nonetheless,
no significant difference was detected in terms of BMI and
fasting blood sugar (P<0.05).

Conclusion

The present study examined the effect of high-intensity
interval training on BMI and serum levels of leptin,
asprosin, insulin, and fasting glucose in inactive obese
women. The results of our research demonstrated that after
10 weeks of high-intensity interval training, a significant
decrease was observed in fasting asprosin, leptin, and
insulin levels. Moreover, these changes were independent
of changes in weight and fasting blood sugar. The results
of previous research have also reported that exercise
increases insulin signaling, thereby elevating insulin
sensitivity [23]. Asprosin has also been reported to impair
insulin sensitivity in skeletal muscle via endoplasmic
reticulum stress/inflammation pathways [33]. Animal
studies have pinpointed that high-intensity interval training
reduces leptin gene expression in adipocytes [35].
Although it has been reported that adipokines and their
changes depend on body composition, our findings
illustrated that the decrease in asprosin, leptin, and insulin
was not related to BMI. Since one of the goals of treatment
in obese people is to primarily prevent metabolic disorders
and create metabolically healthy obesity, it is possible to
reduce the levels of asprosin, leptin, and insulin without
changing the body composition through high-intensity
intermittent exercise. Therefore, these exercises could be
introduced as a non-pharmacological treatment method to
improve metabolic health in obese people.
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