Research Paper

The Effect of Twelve Weeks of Resistance Band Training on Levels of Spexin
and Markers of Insulin Resistance in Women with Type 2 Diabetes

Azizeh Toghdori 1“®%  Keyvan Hejazi *2 “®% Roya Askari ® “@% Najmeh Rahimi 4 “ &

1. MSc, Department of Sport Physiology, Faculty of Sport Sciences, Hakim Sabzevari University, Sabzevar, Iran

2. Assistant professor, Department of Sport Physiology, Faculty of Sport Sciences, Hakim Sabzevari University,
Sabzevar, Iran

3. Associate professor, Department of Sport Physiology, Faculty of Sport Sciences, Hakim Sabzevari University,
Sabzevar, Iran

4. Assistant professor, Department of Internal Medicine, Vasei Hospital, Sabzevar University of Medical Sciences,
Sabzevar, Iran

Received: 202¥/01/22 Accepted: 2024/03/11
*Corresponding  Author:  Keyvan
Abstract Hejazi
. . . . . Address: Hakim Sabzevari University,
: Diabetes can be a life-threatening condition, and maintaining blood Tohid Shahr, Sabzevar; Department %/f
sugar levels, proper nutrition, and regular physical activity are crucial for controlling Physical Education and Sport Sciences.

diabetes and preventing its complications. The present study aimed to investigate the
effect of twelve weeks of resistance band training on the levels of spexin and insulin
resistance indices in women with type 2 diabetes.

. In this semi-experimental study, 22 women with type 2
diabetes were randomly divided into two groups: resistance band (n=11) and control
(n=11). The exercise program consisted of 12 weeks, three sessions per week, and
each session lasted for 45 to 60 minutes. One-way ANOVA with repeated measures
was used for within- and between-group changes.

: The results showed that the interaction changes in serum spexin levels were
significant between the experimental and control groups (p=0.012). However, no
significant changes were observed in glucose (p=0.229), insulin (p=0.116), and
insulin resistance index (p=0.178). Within-group changes in the insulin resistance
index were significant (p=0.04). According to the Bonferroni post-hoc test, there
was no significant difference in serum spexin level between pre-test and the eighth
week (p=0.141) and between pre-test and the twelfth week (p=0.429).

: Resistance band training, compared to the control group, significantly
increased spexin and led to a considerable improvement in fasting glucose
concentration, insulin, and insulin resistance index. Therefore, it is suggested that
resistance band training can be implemented as a suitable alternative to home-based
resistance training for individuals with type 2 diabetes.
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“Introduction

Type 2 diabetes (T2DM) is a global disease.
The onset of type 2 diabetes is often marked by
symptoms such as decreased serum levels of
spexin and increased insulin resistance. Spexin
acts as an active peptide that plays a crucial role
in controlling glucose metabolism and energy
balance. It serves as a natural ligand for galanin, a
factor that has been linked to type 2 diabetes and
metabolic syndrome. Galanin and spexin work
together to improve peripheral insulin function,
regulate the expression of the glucose transporter
type 4 (GLUT4) membrane, and ultimately have
positive effects on glucose tolerance. The
significant relationship between spexin, glucose,
and blood lipids suggests that this peptide may
have a key role in glucose and lipid metabolism in
type 2 diabetes. The benefits of exercise in
enhancing glucose homeostasis and insulin
resistance in adults with type 2 diabetes are well-
documented. The improvement in insulin
sensitivity and beta-cell function resulting from
exercise is independent of weight loss. Various
types of exercise have been shown to enhance
insulin sensitivity and contribute to improved
blood sugar control in patients with type 2
diabetes. While aerobic and resistance exercises
have been extensively studied and proven
beneficial for improving insulin sensitivity, the
effects of resistance band exercises have not been
widely researched. Factors such as high costs,
time constraints for exercise, and the lack of
access to fitness equipment often deter patients
from engaging in  physical activities.
Consequently, offering a simple and accessible
exercise program may represent an ideal
therapeutic intervention for women with type 2
diabetes. Resistance band exercises, unlike
traditional weightlifting equipment or free
weights, provide a cost-effective and convenient
option for enhancing muscle fitness and blood
sugar regulation. These bands are more
affordable, portable, and user-friendly. Despite
these advantages, there is a scarcity of studies
investigating the effects of resistance band
exercises on biochemical parameters such as
serum spexin and markers of insulin resistance.
Therefore, the present study aimed to explore the
impact of twelve weeks of resistance band
training on serum levels of spexin and insulin
resistance markers in women with type 2 diabetes.
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Methodology

The present study was applied research with a
semi-experimental design using a time series in
three stages: initially, at the end of eight weeks, and
at 12 weeks, with two comparison groups. The
statistical population of this research consisted of
women with type 2 diabetes in Sabzevar city. The
sample of the present study included 22 women with
type 2 diabetes in Sabzevar, who were purposefully
selected and randomly assigned to two groups:
resistance band group (n=11) and control group
(n=11). This article is derived from a master's thesis
and has the ethics code IR.HSU.REC.1402.002.

In the first stage, individuals were familiarized
with the nature and method of participating in the
research. Based on the diagnosis of an
endocrinologist, the inclusion criteria for the study
included: absence of limb amputation, foot ulcers,
upper limb neuropathy or restrictive arthritis pain,
non-diabetic neuropathy, body mass index between
2510 29.9 kg/m2, at least one year of disease history,
not being an athlete, and no regular physical activity
in the six months prior to the exercise program, as
well as no chronic diseases (cardiovascular, renal),
and consistent use of blood sugar-lowering

medications under the supervision of an
endocrinologist. ~ Additionally, the Michigan
Neuropathy  Screening  Instrument  (MNSI)

questionnaire was used for the initial screening to
diagnose the presence or absence of neuropathy.
The criteria for exiting the study included non-
participation in two exercise sessions, incidence of
cardiovascular, renal, or hepatic diseases,
neuromuscular disability during exercise, chest pain
during exercise, and history of smoking. The
participants voluntarily participated in the research
based on the research conditions and signed the
informed consent form.

At the beginning and after the eight and 12-week
interventions, the participants were evaluated. Body
weight (in kilograms) and height (in centimeters)
were measured using a digital scale and a height
gauge. Body mass index was calculated by dividing
weight (in kilograms) by the square of height (in
meters).

Blood samples were collected at the beginning
(24 hours before the first exercise session) and at the
end of eight weeks and 12 weeks (48 hours after the
last exercise session) after 10 to 12 hours of fasting.
Participation in physical activities was also
monitored.
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Participants were prohibited from engaging in
strenuous physical activity or using any medication
48 hours before the test. Blood samples were kept
stationary for 15 minutes prior to analysis. Blood
glucose was estimated using the Pars Azmoon kit
(Iran) with the enzymatic method. Insulin levels
were measured using the ELISA method and the
Saman Tejareh Noor kit (CAT No: 58K2B1,
Tehran, Iran). The levels of spexin were measured
using a kit from ZellBio, made in Germany, using
the ELISA laboratory method. The measurement of
insulin resistance index was determined using the
HOMA-IR equation 1:

Equation 1: HOMA-IR [Fasting glucose
(millimoles per liter) x Fasting insulin (micro units
per liter)] / 22.5

Participants attended exercise sessions for 12
weeks and three days per week, for 45 to 60 minutes
per session. The number of sets of exercises
remained constant, with the number of repetitions
being eight for the first two weeks, and increasing to
the initial number of repetitions for the third week
and beyond. Initially, the Borg scale was used to
determine the resistance perceived for each
individual, then band resistance was added.

After collecting and entering the data into the
SPSS software version 26, the raw data was
analyzed. The Shapiro-Wilk test was used to

confirm the normality assumption of the data, and
the Levene's test was used to check the equality of
variances. One way ANOVA with repeated
measures was used to compare the means between
the two groups at three measurement stages (pre,
end of 8 weeks, and 12 weeks) for intra- and inter-
group changes. A significance level of p < 0.05 was
considered as the decision criterion for determining
the significance of the differences.

Results

The analysis reported significant intragroup
changes in insulin resistance index based on the one-
way ANOVA with repeated measures (p=0.04).
Additionally, significant between-group changes in
serum spexin levels were observed in the
experimental and control groups, indicated by the
group x stages interaction with a significance level
of p=0.012.

Furthermore, Bonferroni's post hoc test revealed
significant differences in certain parameters at
specific time points. There were notable variances in
insulin levels between the pre-test and eighth week
(p=0.022), insulin resistance index between the pre-
test and eighth week (p=0.011), and between the
pre-test and twelfth week (p=0.041), as outlined in
Table 1.

Table 1. Comparison of intra and intragroup mean changes in serum spexin levels and glycemic markers in women with type 2

diabetes
Stages
. . Time x
Variables  Groups Pre-test 8th Week 12th Week P- Time Group Grou
MxSD* MzSD* MzSD* Value** P-Value P-Value P
P-Value
Glucose  Exercise 7.49+0.36 6.79+1.36 6.20+0.69
(mmol/L) Control 8.20+2.13 8.36+3.02 8.29+1.51 0.07 0303 0033 0229
Insulin Exercise 10.65+7.44 7.22+3.34 6.85+2.18
(M";Ir_‘)’“”“ Control  8.98+4.24 7.9545,52 8.88+3.24 0.08 0.03 0836 0.116
Exercise 3.40+2.31 2.11+0.93 1.89+0.70
HOMA-IR Control 3.45+2.21 2.68+1.64 3.18+1.05 0.04 0.006 0279 0.178
Spixin Exercise  135.72+19.29 157.72+25.11 154.09+13.38
Pi 0.42 0.295 0.022 0.012
( rf,crﬁ%ra Control  14300+16.17  137.18+1332  131.27+17.28 f

1 A significant level P<0.05

Discussion

The present study results showed that 12 weeks
of resistance band training led to a significant
increase in serum spexin levels in women with
type 2 diabetes. A study investigating the effect of
physical exercise on increasing spexin levels in

*Data presented as mean + standard deviation
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** P- Value within group

obese groups showed that physical activity
increases spexin levels in obese participants,
regardless of whether they have diabetes or not.
This study also demonstrated that physical activity
significantly increases blood spexin levels while
simultaneously improving clinical and metabolic
indicators. Additionally, spexin levels increase

July 2024, Volume 31, Issue 3



April 2024, Volume 31, Issue 1

Fatemeh Parsi Far et al.

with a decrease in C-reactive protein levels.
Therefore, it seems that exercise has a positive
effect on spexin levels, which in turn can affect
metabolism and body composition. The intensity
of exercise can also impact spexin secretion. For
example,  high-intensity  interval  training
stimulates spexin secretion along with other
beneficial metabolic responses. It is believed that
this increase is due to rapid changes in energy
demand during intense exercises, which can
stimulate the body's metabolic systems for
adaptation and increased spexin secretion. Based
on the findings of the present study, a significant
decrease in the insulin resistance index was found.
There are also significant differences between
insulin levels at baseline and week eight, as well as
between insulin levels at baseline and week
twelve, indicating changes in the insulin resistance
index. Insulin receptors, specifically tyrosine
kinases, play a key role in glucose homeostasis
mediated by insulin and cell growth. Disruption in
insulin receptor binding mainly refers to a reduced
affinity and number of target receptors on the cell
membrane or structural abnormalities of the target
receptors that affect insulin binding. The insulin
receptor substrate protein is generally considered a
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node in the insulin signaling system closely
associated with the development of insulin
insensitivity.

Conclusion

Overall, the data indicates that resistance band
exercises lead to a significant increase in serum
spexin levels and a decrease in fasting glucose,
insulin, and insulin resistance index when
compared to the control group. Therefore,
recommending 12 weeks of resistance band
exercises may be beneficial for improving blood
sugar control and serum spexin levels in
individuals with type 2 diabetes. These
interventions show promise as a potentially
suitable therapeutic approach for managing type 2
diabetes
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