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Extended Abstract

Background and Aim: In recent decades, the global prevalence of overweight and
obesity among children and adolescents has increased significantly, raising concerns
due to its association with a higher risk of obesity in adulthood. Evidence indicates a
strong correlation between the severity of childhood obesity and the development of
metabolic disorders such as glucose intolerance, hypertension, and dyslipidemia during
adolescence and later in life. Childhood obesity is also associated with an increased
risk of several metabolic disorders, including insulin resistance, which represents a
major link between obesity and other metabolic and cardiovascular complications. The
aim of this study was to compare the effects of eight weeks of high-intensity interval
running (HIIR) and aerobics training on serum Neureglin-4 levels and the metabolic
profile in obese female elementary school students.

Materials and Methods: The statistical population consisted of obese girls elementary
school aged 7-12 years in llam city, with a body mass index (BMI) at or above the 95th
percentile. From this population, 30 participants were randomly selected and assigned
to three groups: HIIR (I), aerobics training (Il), and control group (Ill) (each group
of 10 people). The HIIR program was conducted with an intensity of 60-70 percent
of maximum heart rate in the first week, progressing to 90-100 percent in the final
week. The aerobic training program was conducted at an intensity of 6075 percent of

maximum heart rate. Both interventions lasted for eight weeks, with three sessions per
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week. Insulin, glucose, and triglyceride (TG) levels were measured using an autoanalyzer with the photometric method, while
serum Neuregulin-4 levels were assessed using an ELISA method. Data were analyzed using one-way analysis of variance
(ANOVA) and Tukey’s post hoc test, with a significance level set at p<0.05.

Findings: Eight weeks of HIIR and aerobics exercise significantly increased serum levels of Neureglin-4 (p=0.01) and significantly
decreased insulin (p=0.04), TG (p=0.01), and insulin resistance (p=0.006) in participants. However, serum glucose levels did not
change significantly (p=0.85). Analysis of the physiological effects of HIIR and aerobics training on metabolic health indicators
revealed that both trainings modalities led to significant improvements in several biomarkers. Based on the findings presented,
both types of trainings increased Neureglin-4 levels compared to the control group. However, HIIR had a greater effect with an
increase of 1.45 ng/mmol than aerobic training (0.32 ng/mmol), and according to the results of the Tukey post-hoc test, this
difference is significant (p=0.01).

Conclusion: The observed increase in Neuregulin-4 levels following training may be attributed to enhanced fat metabolism
and weight reduction. Moderate-intensity aerobic exercise induces the secretion of several lipolytic hormones and activation of
mitochondrial oxidative metabolism, which increases fat metabolism in the body as a major source of energy. Meanwhile, high-
intensity interval training has better metabolic responses, increasing metabolic pathways and mitochondrial activity in adipose
tissue, which underlies fat burning in the body. Furthermore, HIIR is often accompanied by significant energy expenditure, and
this optimal fat burning contributes to increased circulating Neureglin-4 levels. The present study showed that HIIR effectively
reduces weight in obese children. This finding indicates a decrease in fat mass in these individuals. Weight loss due to physical
activity leads to increased adiponectin levels. Increased levels of this indicator improve glucose and lipid metabolism, increase
insulin sensitivity, and reduce obesity-related diseases. Increased levels of Neureglin-4 are associated with reduced plasma
glucose, insulin, and TG levels. Moreover, higher circulating Neuregulin-4 levels help mitigate inflammation, improve insulin
resistance, and prevent further weight gain. The HIIR and aerobics training can reduce the risk of obesity-related diseases in
obese elementary school girls by improving metabolic status.

Keywords: High intensity interval training, Aerobics training, Obese girls, Metabolic profile, Neuregulin-4.
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1. World health organization

2. Insulin resistance 5. Neuregulins

3. Non-alcoholic fatty liver disease

6. Brown adipose tissue

4. Receptor tyrosine kinases
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