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Abstract

Aim: Nesfatin-1 is an adipokine that is secreted from adipose tissue and is involved in the
regulation of insulin action and glucose metabolism. The aim of this study was Comparison the
effect of 8 weeks different exercises (endurance, resistance and combined) on serum levels of
nesfatin-1 and insulin resistance index in women with type 2 diabetes. Methods: This quasi-
experimental study included a pre-test and post-test with 3 experimental groups and one control
group. The statistical sample of this research was included of women with type 2 diabetes, with
an average age (50.82+6.7 years) and body mass index (29.82+4.35 Kg/m2), That were divided
into four groups of 15 people: 1- aerobic training, 2- resistance training, 3- combined training
and 4- control group. Blood samples were collected before the beginning of the exercises and 48
hours after the end of the exercises in the fasting state. Dependent T test was used to evaluate
intra-group difference, ANOVA test was used to evaluate inter-group difference, significance
level p <0.05. Results: The findings showed that the serum levels of nesfatin-1 in the resistance
training groups (p=0.02) and combined training (p=0.009) increased significantly after the
intervention, the fasting glucose serum level in the aerobic groups ( (p=0.04) and combined
(p=0.04), insulin serum level in the combined group (p=0.007), insulin resistance index in the
combined group (p=0.006), serum TG level in aerobic groups (p=0.007) (p=0.006) and
combined (p=0.006), LDL serum level in resistance groups (p=0.018) and combined (p=0.001),
cholesterol serum level in aerobic groups (p=0.03), resistance (p=0.04) and combined (p=0.02),
BMI index in the combined group (p=0.001), body fat percentage also decreased significantly
in the combined group (p=0.04). Also, HDL serum levels in the aerobic (p=0.006) and combined
(p=0.005) groups and beta cell performance index in the combined group (p=0.001) increased
significantly. Conclusions: According to the results of this study, it seems that combined
exercises are a more suitable stimulus for increasing nesfatin-1 serum levels and reducing risk
factors in women with type 2 diabetes.
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Background

Diabetes is a metabolic disorder in the body, the two most common types of which are type 1 and type 2 diabetes.
Type 1 diabetes leads to the destruction of pancreatic beta cells, which are responsible for insulin secretion. Type
2 diabetes is mainly caused by dysfunction of beta cells, which causes insufficient insulin secretion and impaired
metabolic response of surrounding tissues to insulin (insulin resistance) in the circulation. One of the prominent
features of type 2 diabetes is resistance to insulin, and as a result of this resistance, insulin cannot effectively affect
the target tissues (especially muscles, liver and fat). Insulin resistance is defined as an incomplete glucose response
to a given amount of insulin. In many of these patients, to compensate for this deficiency, circulating insulin levels
increase to maintain glucose levels.

Adipose tissue is not only a fat and energy storage tissue, but as an active endocrine organ, it produces many
proteins called adipokines, which by their expression and secretion, many physiological functions such as
immunity, inflammation and controls energy homeostasis. According to the research conducted, it seems that
nesfatin is one of these adipokines that is secreted from fat tissue and plays a role in the mechanism of appetite
regulation and energy homeostasis and metabolism. Nesfatin is a neuropeptide that was discovered in 2006 by Oh
et al, as an 82-amino acid anti-appetite polypeptide derived from the post-translational process of the
Nucleobindin-2 (NUBC) gene in the rat hypothalamus. Nesfatin is a combination of a signal terminus of 24 amino
acids and a protein structure containing 396 amino acids. This protein is derived from Nucleobindin-2 (NUCB)
and is expressed in appetite controlling cells in the hypothalamus and other brain areas of rats. Oh and colleagues
have divided the parts derived from NUCB into nesfatin-1, 2 and 3. Meanwhile, only Nesfatin-1 has an effect on
food intake, weight gain and metabolic regulation. Nesfatin-1 cells are mainly located in gastric mucosa, beta cells
of pancreatic islets and adipose tissue. Plasma nesfatin-1 decreases in type 2 patients. However, plasma nesfatin-
1 levels are high in newly diagnosed type 2 diabetes patients. Nesfatin-1 regulates glucose levels and energy
homeostasis and insulin stimulation of the whole body.

Recent guidelines have provided a lot of evidence of the beneficial effects of exercise, including aerobic or
resistance exercise, in the treatment of type 2 diabetes patients. Aerobic exercise reduces weight, changes lipid
profile, body fat, improves glycemic control and reduces insulin resistance in type 2 diabetics. The American
Diabetes Association and the American College of Sports Medicine have confirmed that the rehabilitation
program for diabetic patients should be a combination of aerobic and resistance exercises that include the
beneficial effects of both types of exercise. Long-term aerobic exercise plus resistance is more effective in
reducing inflammatory markers than performing aerobic or resistance exercises separately. And it is known as the
most effective type of exercise in controlling blood glucose, insulin activity and improving the risk factors of
cardiovascular disorders. And it is more effective in improving insulin resistance than performing aerobic or
resistance exercises separately.

Various factors, including sports activity, affect the secretion of adipokines, and the response of each adipokine
depends on the intensity and duration of sports activity. However, not many studies have been conducted regarding
the effect of sports activity on nesfatin-1. According to Ramanjania et al report, there is a significant relationship
between nesfatin-1 levels and insulin sensitivity. Therefore, there is a possibility that physical activity directly
and indirectly affects the levels of nesfatin-1 by making changes in insulin and blood glucose levels. And as a
result of increasing the levels of nesfatin-1 due to physical activity, it can play a role in improving insulin
sensitivity. Therefore, according to the studies carried out on the role of physical activity in the treatment of
diabetes and the implementation of aerobic and resistance exercises separately on nesfatin-1 and parallel to that,
the contradictions in past researches and the lack of investigation of the effect of combined exercises (aerobic +
resistance) on levels Serum nesfatin-1 in patients with type 2 diabetes and considering that research has not
compared the effect of endurance, resistance and combination exercises on serum levels of nesfatin-1 in patients
with type 2 diabetes. Therefore, this research aims to address these unknowns.

Methodology

This quasi-experimental study included a pre-test and post-test with 3 experimental groups and one control group.
The statistical population of the present study consisted of 500 women with type 2 diabetes, with an age range of
40 to 52 years, referring to the Shahrood Diabetes Association. From this statistical population, 60 patients with
type 2 diabetes were selected to participate in this research based on the inclusion criteria. Finally, the subjects
completed the consent form. At the end of the session, the subjects were divided into four endurance (15 people),
resistance (15 people), combined (15 people) and control (15 people) groups by a simple random method.
Training protocol:

Endurance training: Endurance training: The endurance training group performed endurance training for 8
weeks and 3 days a week on non-consecutive days with an intensity of 60 to 75% of heart rate reserve. In this
way, in the first 4 weeks they worked on the treadmill with 60% of the reserve heart rate for 35 minutes and in
the second 4 weeks with 75% of the reserve heart rate for 60 minutes.
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Resistance training: In this group, training with an intensity equivalent to 60% of IRM with 10 repetitions in
each movement were performed for 3 consecutive sets with a 30-second rest between each station and a 120-
second rest between each set. Resistance training consisted of 10 stationary movements for each movement.
Combined exercises: This group does endurance training three times a week and each session include 5 minutes
of warm-up, 30 minutes of running on the treadmill with an intensity of 60-70% of the maximum heart rate and
after 5 minutes of rest, 30-40 minutes of resistance training with intensity 60% performed IRM.
Anthropometric measurements:

Anthropometric measurements, including the subjects’ height, were measured in centimeters using an ultrasonic
mechanical caliper made in Korea. Body composition, which includes weight, BMI, total body fat percentage,
body fat mass, and waist-to-hip ratio (WHR), was performed with the In Body device (made in Korea).
Laboratory measurements:

In the second stage, 48 hours after the last training session, as in the first stage, blood was taken from the subjects
in the same condition. Immediately after blood collection at each stage for separation, serum samples were
centrifuged at 3500-3800 rpm for four minutes and stored in two-ml microtubes at -70°C until the day of the
experiments and were prepared for analysis. The serum level of nesfatin-1 was measured using the sandwich
ELISA method and using the Eastbiopharm human kit made in China-USA. Glucose level was also measured
using Colorimetric Enzymatic method and using human kit of Pars Azmoun Iranian company. Insulin levels were
determined by the method (Monobind Inc, USA Insulin, ELISA) and the human kit made by the American
company. HDL and TG with a kit (Enzymatic Pars Azmun, Tehran, Iran) and LDL, TC with a kit (Enzymatic
Photometric, Pars Azmun, Tehran, Iran) low-density lipoprotein (by Direct Chol-LDL method), high-density
lipoprotein (by HDL-Chol method) Direct), were measured.

Statistical methods:

Descriptive statistics were used to calculate the central and dispersion indices, and the Kolmogorov-Smirnov test
was used for the normality of the distribution of the variables in the research. Correlation T test was used to
evaluate intra-group difference (before and after) and one-way ANOVA test was used for inter-group comparison,
followed by Bonferroni's post hoc test to determine the difference caused by which group. The significance level
for All statistical analyzes were considered p<0.05.

Results:

The findings showed that the serum levels of nesfatin-1 in the resistance training groups (p=0.02) and combined
training (p=0.009) increased significantly after the intervention, the fasting glucose serum level in the aerobic
groups ( (p=0.04) and combined (p=0.04), insulin serum level in the combined group (p=0.007), insulin resistance
index in the combined group (p=0.006), serum TG level in aerobic groups (p=0.007) (p=0.006) and combined
(p=0.006), LDL serum level in resistance groups (p=0.018) and combined (p=0.001), cholesterol serum level in
aerobic groups (p=0.03), resistance (p=0.04) and combined (p=0.02), BMI index in the combined group
(p=0.001), body fat percentage also decreased significantly in the combined group (p=0.04). Also, HDL serum
levels in the aerobic (p=0.006) and combined (p=0.005) groups and beta cell performance index in the combined
group (p=0.001) increased significantly.

Discussion and conclusion:

One of the important findings of this research is a significant increase in the serum levels of nesfatin-1 in the
combined and resistance training group, a significant increase in the function of beta cells in the combined group,
a significant decrease in the serum levels of insulin and insulin resistance index in the combined group, and a
significant decrease in the serum glucose levels. Blood noted in endurance and combined groups. It is possible
that physical activity affects the levels of nesfatin-1 directly and indirectly by making changes in the levels of
insulin and blood glucose, and as a result, increasing the levels of nesfatin-1 due to physical activity plays a role
in improving insulin sensitivity. Therefore, it is possible that in this research, the increase of nesfatin-1 is
considered as an argument for the increase of glucose transporters and as a result, the reduction of glucose and
insulin resistance.

Conclusion:

According to the results of this study, it seems that combined exercises are a more suitable stimulus for
increasing nesfatin-1 serum levels and reducing risk factors in women with type 2 diabetes.
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