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ABSTRACT
IS e (el¥[g e IETa s MOJ SIS Spexin is a peptide related to energy homeostasis that

affects pancreatic and insulin function. The aim of the present study was to determine the
effect of moderate intensity continuous aerobic training on body composition, serum spexin
and insulin resistance in inactive obese women.

In this quasi-experimental research, 24 inactive obese women
were selected purposefully and were randomly divided into training (n=12) and control
(n=12) groups. Participants engaged in a 10-week exercise program involving three weekly
sessions of moderate-intensity continuous aerobic running. Body composition, insulin
resistance and serum spexin levels were assessed under fasting conditions pre- and post-
intervention. Statistical analysis involved paired sample t-tests and covariance analysis.

The training group demonstrated significant increases in serum spexin levels (P <
0.001, F = 43.678) and significant decreases in insulin resistance (P < 0.001, F = 30.542), body
mass index (P < 0.001, F = 40.298), and waist circumference (P < 0.001, F = 384.939)
compared to the control group.

Moderate-intensity aerobic exercise decreased insulin resistance, possibly
through improvements in body composition and increased serum spexin levels.
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Introduction

he increasing prevalence of obesity in the world

has been observed with great concern because it

is associated with an increased risk of chronic

diseases and mortality (1). Obesity and
metabolic disorders lead to hormonal disorders as well as
other biological biomarkers (7, 8) and insulin resistance in
target tissues, primarily liver, muscle and fat tissue (9).
Spexin is a 14 amino acid neuropeptide that is widely
expressed in various body tissues and organs in species and
is secreted into the systemic circulation (12). Laboratory
research indicates that obese models exhibit decreased spexin
expression in adipose tissue, leading to heightened insulin
resistance in both adipose tissue and skeletal muscle (15).
Spexin levels have been shown to correlate with body
composition (16). Additionally, spexin has been suggested as
a potential metabolic marker for exercise adaptation in
humans (20). Given the potential of circulating spexin as a
biomarker for insulin function and its role in obesity
interventions, and considering the limited research in this
area, this study aimed to investigate the effects of eight
weeks of moderate-intensity continuous aerobic running
training on body composition, serum spexin levels, and
insulin resistance in sedentary obese women.

Methods

This quasi-experimental research involved 24 sedentary
obese women living in Tehran city (body mass index < 30
kg/m2) who were selected through purposive sampling.
Following data collection on relevant variables, participants
were randomly assigned to either a training (n=12) or control
group (n=12). Participants engaged in a 10-week exercise
program involving three weekly sessions of moderate-
intensity continuous aerobic running. The exercise program
in the present study included 5 minutes of warm-up with an
intensity of 65% of the maximum heart rate. The primary
exercise consisted of 38 minutes of continuous running at a
moderate intensity of 65-70% maximum heart rate. A 5-
minute cool-down at 65% maximum heart rate followed each
session. In the first 2 weeks, the training started with 26
minutes of running at 65% intensity, and from the third to the
tenth week, the continuous training time included 38
minutes. The intensity of the exercise was controlled using a
polar heart rate monitor. Anthropometric measurements and
blood samples were collected twice: once 24 hours before the
training intervention began and again 72 hours after the final
training session. Participants' height was measured in
centimeters using a Seka height meter while barefoot.
Weight was recorded in kilograms using a Seca digital scale
with 0.1 kg precision, while wearing minimal clothing. Body
mass index (BMI) was calculated by dividing weight in
kilograms by the square of height in meters. Blood samples
(5 cc) were collected from the right arm wvein of each
participant by a laboratory nurse and analyzed by a
laboratory technician. Spexin levels were measured using a
human spexin sample kit with a sensitivity of 88.46 pg/ml

via the ELISA method. Fasting blood sugar was determined
using Pars Azmoun kits made in Iran with a sensitivity of 5
mg/dL through a photometric method. Insulin resistance was
assessed using the Homeostatic Model Assessment of Insulin
Resistance  (HOMA-IR) index, calculated as [glucose
(mg/dL) x insulin (mU/L)] / 405. Data analysis was
performed using SPSS version 26, employing dependent t-
tests and covariance analysis. Statistical significance was set
atp <0.05.

Results

Results of the dependent t-test (Table 3) revealed a
significant increase in spexin levels (t = -8.828, p < 0.001)
and significant decreases in insulin resistance (t = 6.464, p <
0.001), body mass index (t = 6.660, p < 0.001), and waist
circumference (t = 20.530, p < 0.001) within the ratio
training group compared to baseline values. No significant
changes were observed in the control group (p > 0.05) for
any of the examined variables. Analysis of covariance (Table
3) demonstrated significant group differences in spexin (F =
43.678, p < 0.001), insulin resistance (F = 30.542, p < 0.001),
body mass index (F = 40.298, p < 0.001), and waist
circumference (F = 384.939, p < 0.001), with the ratio
training group exhibiting greater improvements compared to
the control group.

Conclusion

Results indicated a significant increase in serum spexin
levels and significant decreases in insulin resistance, body
mass index, and waist circumference within the training
group compared to both pre-training and control group
values. The results of our research are in line with those of
Khadir et al. who reported that a three-month exercise
program increased the secretion of spexin in obese subjects
(20). Also, Fang et al. reported that swimming training
increased the expression of spexin gene and the levels of
GLUT4 and PGC-1la in adipose tissue of rats (15). These
results show that exercise increases the level of spexin and is
related to quantitative and qualitative changes in adipose
tissue. In the present study, the increase in spexin was
associated with a decrease in body mass index and waist
circumference as an index of visceral fat. Also, research
findings indicate that regular aerobic exercises lead to a
moderate reduction in waist circumference and related
visceral fat tissue (25). Therefore, the increase in circulating
spexin can be attributed to the improvement of body
composition (weight loss and waist circumference reduction)
in adaptation to aerobic exercises. Another finding of the
current research was the reduction of insulin resistance in
adaptation to moderate aerobic running training.
Physiologically, spexin and insulin interact in pancreatic
islets (29). Exercise training has positive effects on
improving pancreatic function (32). The observed increase in
spexin following sports training suggests its potential role as
a key mediator in enhancing pancreatic function and glucose
metabolism. Previous research (33) has demonstrated
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spexin's dose-dependent regulatory influence on glucose
homeostasis through insulin secretion, glycogen metabolism,
and blood glucose control. Therefore, it can be argued that by
increasing serum spexin in adaptation to aerobic exercises,
the effects of spexin on insulin function and glucose
homeostasis in insulin-sensitive tissues are mediated. The
results of Yu et al.'s research also showed that spexin can
protect against insulin resistance and increase glucose
consumption in skeletal muscles mainly through the
activation of the glucose transporter type 4 (GLUT4)
signaling pathway (34). GLUT4 is a membrane glucose
transporter that is affected by insulin signaling and muscle
contraction. GLUT4 gene and protein expression increases in
response to regular exercise, leading to an increase in total
GLUT4 protein levels in skeletal muscle (9). Based on the
results of the present research, sports training by improving
body composition increased the secretion of spexin and as a
result decreased insulin resistance in obese women. These
findings highlight the potential of continuous aerobic
exercise as a strategy to regulate spexin secretion in obese
women, thereby improving insulin action. Given spexin's
role in metabolic health, these results suggest that regular
aerobic exercise could be a valuable tool for obese women to
prevent obesity-related metabolic disorders, such as insulin
resistance.
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