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Abstract

Aim: Obesity leads to insulin resistance by changing the balance of proteins involved in glucose
metabolism, and exercise training can improve glucose hemostasis by effecting obesity. The aim
of this study was to investigate the effect of resistance training using thera-band on serum levels
of Netrin-1 and insulin resistance index (HOMA-IR) in sedentary overweight and obese women.
Methods Twenty overweight and obese women (body mass index 32.01+3.01 kg/m?, mean aged
44.9+3.43 years) randomly divided into two groups of resistance training and control. Subjects
in experimental group participated in eight weeks of resistance training using thera-band, four
sessions per week. Blood samples have been taken before and 48 hours after last training session
to measure the blood factors assessed. Data analyzed by Co-Variance and P<0.05 considered
significant. Results: Significant differences existed between training and control groups for
serum levels of Netrin-1 (P=0.024) and insulin (P=0.008), HOMA-IR (P=0.009), weight
(P=0.001) and body fat percent (P=0.001). Conclusions: Resistance training presumably results Scan this QR code to see the
in decreases in insulin resistance through augmentation of serum Netrin-1 levels in sedentary ~accompanying video, or visit
overweight and obese women. jahssp.azaruniv.ac.ir
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Extended abstract
Background

Obesity contributes to increase risk of numerous pathological conditions, including type 2 diabetes mellitus and
cardiovascular diseases through hormones or peptides regulating energy homeostasis. Therefore, recent approaches
suggested to treat diabetes focused on these peptides. Netrin-1 is one of this proteins augmenting endothelial function of
blood vessels by increasing nitric oxide production in addition to improving inflammation and insulin resistance. On the
other hand, exercise training, and especially resistance training, can modulate insulin resistance through improvement in
muscle function and glucose uptake. However, the mechanism of how resistance training betterment insulin resistance in
obesity is not well known yet. Therefore, the purpose of this study was to investigate the effect of eight weeks of thera-
band resistance training on serum levels of Netrin-1 and insulin resistance in overweight and obese sedentary women.
Materials and Methods

This study was a semi experimental randomized trial in 20 overweight and obese (body mass index 32.01+3.01 kg/m?)
women aged 40-50 years old. Following requirement, interested participants referred and completed medical and physical
activity questionnaires, and were subsequently admitted to the study if they met the following inclusion criteria: 40-50
years of age, body mass index>25 kg/m?, Fertility and regular menstruation, being sedentary, and without any history of
metabolic or orthopedic dysfunction interfering with the training program, hormonal replacement therapy, and
participating in organized physical training more than once a week in the last six months preceding the beginning of the
study. Written informed consent was obtained from all participants after a detailed description of study procedures was
provided and then they were randomly assigned into one of two groups of training (n=10) and control (n=10).

Experimental design

The study was performed over a period of eight weeks of resistance training. Anthropometric indices, body composition,
and blood factor measurements were done before and 48 hours after last training session. A supervised thera-Band
resistance training program was performed in experimental group and the control group did not perform any type of
organized exercise training during the intervention.

Training protocol

Following two weeks of resistance training with yellow thera-band and familiarization, Subjects in experimental group
participated in eight weeks of resistance training using thera-band, four sessions per week (two sessions in even days and
two ones in odd days) and 40-60 minutes each session. Every session consisted of 10 minutes of warm-up, resistance
training and five minutes of cool-down. Resistance training began at the first week with red thera-Band consisted of six
movements at two sets of eight repetitions; and at weeks of eight, it gradually increased to green thera-Band at three sets
of 10 repetitions. Resistance training at each session has been performed in two parts including three movements in upper
and three ones in lower extremities. As, on even day, the subjects perform elbow flexion and extension and bench press
to strengthen the muscles of upper extremity and flexion and extension of knee joint and squat for lower extremity. On
odd day, the movements consisted of abduction, adduction and flexion of shoulder joint, bride-dog, flexion and extension
of hip joint.

Statistical analysis
Analysis of Covariance was used to assess between groups differences and the indices correlation determined by Pearson
correlation test. Statistical significance was established at P<0.05.

Results:

There existed significant differences for changes in serum levels of Netrin-1 (P=0.024) and insulin (P=0.008), HOMA-
IR (P=0/.009), weight (P=0.001) and body fat percent (P=0.001) in experimental group compared to control. However,
there were no significant differences for changes in levels of fasting blood glucose (P=0.744), BMI (P=0.072), waist
circumferences (P=0.070), hip circumference (P=0.162) and waist to hip ratio (P=0.152). Furthermore, no significant
correlations were observed between changes in serum levels of Netrin-1 following eight weeks of resistance training and
changes in none of blood and anthropometric indices assessed (P>0.05).

Discussion:

This is the first study to investigate the effect of eight weeks of thera-Band resistance training on Netrin-1 levels and the
result showed the significant increases in serum levels of Netrin-1 and improvement of insulin resistance and body
composition in overweight and obese sedentary women.

Netrin-1 has anti-inflammatory effects and can modulate inflammation through activation of anti-inflammatory signaling
regulating macrophage polarity, down regulation of the expression of inflammatory factors (such as interlukine-6) and up
regulation of anti-inflammatory factors expression (like interlukine-4 and 13). On the other hand, resistance training
reduced the inflammatory biomarkers like Tumor Necrosis Factor o (TNF-a), interlukine-6 and C reactive protein in
obese and diabetic subjects. Therefore, eight weeks of resistance training probably improved insulin resistance through
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regulatory effects on netrin-1 and consequently inflammatory status of body. Furthermore, Netrin-1 increases glucose-
induced secretion of insulin from beta cells by direct stimulatory effects on calcium influx into these cells and cAMP
production. Additionally, Netrin-1 embitters pancreatic vascular system and maintains pancreatic integrity, and therefore
increases insulin content of pancreas and expression of preproinsulin.

Article message:

The results of this study showed that eight weeks of thera-Band resistance training resulted in improvement of insulin
resistance accompanied by increases in Netrin-1 levels and improvement of body composition. Since, there were not
significant correlations between changes in Netrin-1 and insulin resistance and anthropometric indices; more researches
is necessary to investigate the mechanism mediated.
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