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Abstract

: Low-volume high-intensity interval training (LV-
HIIT) may represent a time-efficient strategy for improving factors associated with
the progression of type 2 diabetes mellitus (T2DM). The present study aimed to
investigate the effect of eight weeks of LV-HIIT on body composition and serum
spexin in men with T2DM.

: This experimental study was conducted using a pre-
test/post-test design with intervention and control groups. Twenty-two men with
T2DM (mean body weight = 80.86 + 6.61 kg; mean body mass index = 27.69 + 3.16
kg/mz, age = 50.11+4.58) were randomly assigned to either the LV-HIIT group (n =
11) or the control group (n = 11). Participants in the intervention group performed
LV-HIT for three sessions per week over eight weeks (consisting of two to three
four-minute intervals at 85-90% of maximum heart rate (Y%oHRmax)), interspersed
with three-minute active recovery periods at 65-75% HRmax). Anthropometric
measurements and blood samples were collected from all participants before and
after the intervention. Serum spexin levels were measured using human-specific
ELISA kits. Data were analyzed using analysis of covariance (ANCOVA).

. After eight weeks, no significant differences were observed between the
intervention and control groups in body weight (p = 0.083) and body mass index (p
= 0.072). However, eight weeks of LV-HIIT resulted in a significant reduction in
body fat mass (BFM) compared with the control group (p = 0.046). In addition,
serum spexin levels significantly increased following eight weeks of LV-HIIT
compared with the control group (p = 0.046).

: Given the observed reduction in BFM and improvement in serum
spexin levels following eight weeks of LV-HIIT, this training protocol may be
recommended as a time-efficient and practical strategy for the management of
T2DM.
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INTRODUCTION

Studies have shown that dysregulation of
cytokine production and/or levels can either
promote or inhibit the development of diseases
such as type 2 diabetes (T2DM). These findings
suggest that different cytokines may have
positive or negative regulatory effects on the
development of insulin resistance. Spexin is a
multifunctional peptide that is currently under
investigation for its role in metabolic disorders
such as obesity and diabetes. Increasing
evidence suggests that spexin is involved in
cellular energy balance, glucose and lipid
metabolism, appetite suppression, and water and
electrolyte regulation, and is closely associated
with metabolic conditions including obesity,
hyperglycemia, and hyperlipidemia.

Recent research supports a comprehensive and
integrated approach to the management of
T2DM, combining pharmacological treatments
with lifestyle changes and psychosocial
interventions. Exercise is considered one of the
best non-pharmacological strategies for the
prevention and treatment of T2DM, and its low
cost has further increased its therapeutic appeal.

Findings from recent studies suggest that low-
volume high intensity interval training (LV-
HIIT) can produce similar, and sometimes
greater, improvements in health-related
indicators while requiring less time and energy.
However, further studies are needed to confirm
this hypothesis and elucidate its precise
underlying mechanisms. Given that lack of time
is one of the most common barriers to physical
activity and exercise in patients with T2DM,
LV-HIT may represent a time-effective
strategy for improving factors associated with
the development of T2DM. Therefore, the aim
of the present study was to investigate the effect
of LV-HIIT on body composition and spexin
levels in men with T2DM.

METHODOLOGY

This experimental study with a pre-test/post-test
design comprised two groups: intervention and
control. The study population consisted of men
with T2DM (mean body weight = 80.86 + 6.61

1235

kg; mean body mass index = 27.69 £ 3.16 kg/m2,
age = 50.11+4.58). Sample size was calculated
using G*Power software based on the effect size
reported in previous similar studies on spexin
and exercise training in patients with T2DM,
with a significance level (a) of 0.05 and
statistical power of 0.80, yielding a required
sample size of 11 participants per group.
Ultimately, 22 eligible volunteers were selected
from among the registrants. Following baseline
assessments,  participants were randomly
allocated to one of two groups: (1) the LV-HIT
group (n=11) and (2) the control group (n=11).

The objectives and procedures of the study were
explained to the participants, who were
informed of the potential benefits and risks
associated with their participation; written
informed consent was obtained from all
participants. To confirm physical fitness for
participation in the intervention, an initial
clinical evaluation was performed by a
physician, including a review of medical history
and completion of the Physical Activity
Readiness Questionnaire (PAR-Q) for each
participant.

The inclusion criteria were: confirmed diagnosis
of T2DM according to American Diabetes
Association criteria for at least two years; male
sex; age range of 35-55 years; absence of any
cardiovascular, musculoskeletal, or metabolic
disease precluding participation in exercise; no
history of regular physical activity in the
preceding six months; and no use of injectable
insulin. Exclusion criteria included advanced
diabetic complications and uncontrolled
hypertension. In addition, participants who
engaged in separate exercise programs during
the intervention period, missed more than 20%
of the training sessions, or were unwilling to
continue participation in the study were
excluded from the final analysis.

The training program for the experimental group
was conducted three sessions per week over
eight weeks. During weeks one to four, two 4-
minute intervals (2 x 4 min) of running were



The effect of eight weeks of low-volume high-intensity interval ...

performed at an intensity of 85-90% of
maximum heart rate (HRmax), separated by a 3-
minute active recovery period (running) at 65—
75% HRmax. During weeks of five to eight,
three 4-minute intervals were performed.
Exercise intensity was monitored using a Polar
heart rate monitor. The total duration of each
training session ranged from 21 to 28 minutes.
The exercise program was conducted in the
afternoon at a sports club.

For blood sampling, participants were admitted
to the medical laboratory at the specialized
clinic of Vasei Hospital in Sabzevar, Iran at 8:00
a.m. in a fasting state (12 hours), 48 hours before
the start of the intervention and 48 hours after
the last training session. A 6 mL blood sample
was collected from each participant. Blood
samples were centrifuged, and after serum
separation from plasma, they were stored at
—80°C. Serum spexin concentrations were
measured using a human spexin ELISA kit
manufactured by Abbkine, Inc (China).

The normality of data distribution was assessed
using the Shapiro-Wilk test, and the
homogeneity of variances was evaluated using
the Levene’s test. An independent samples t-test
was used to compare baseline values of the study
variables between the two groups. Analysis of
covariance (ANCOVA) was used for between-
group comparisons, and a paired samples t-test
was used to examine within-group changes.
Data were analyzed using SPSS version 16, with
statistical significance set at P < 0.05.

This research was conducted as a PhD thesis at
Islamic Azad University, Neyshabur Branch,
and its design protocol was approved by the
Islamic Azad University, Neyshabur Branch
Ethics Committee (Ethics Code:
IR.IAU.NEYSHABUR.REC.1404.090).

RESULTS

After eight weeks of LV-HIIT, no significant
difference was observed in body weight (p =
0.083) or BMI (p = 0.072) between the two
groups. Within-group findings also showed no
significant differences in these indices between
pre-test and post-test measurements. After eight
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weeks, body fat mass (BFM) significantly
decreased in the intervention group (post-test
mean = 22.01 + 4.18; pre-test mean = 23.03
3.77) compared with the control group (post-test
mean = 24.97 + 5.28; pre-test mean = 24.70 +
5.53) (p = 0.046).

The results showed that, spexin levels
significantly increased in the LV-HIIT group
(post-test mean = 103.47 + 24.45; pre-test mean
= 70.77 £ 19.62) compared with the control
group (post-test mean = 86.39 * 33.26; pre-test
mean = 85.50 £ 26.50) (p = 0.046).

DISCUSSION

The results of the present study showed that
eight weeks of LV-HIIT had no significant
effect on body weight or body mass index in
patients with type 2 diabetes. However, a
significant reduction in body fat mass was
observed. Possible mechanisms underlying the
fat loss induced by HIT appear to include
increased fat oxidation during and after exercise,
enhanced capacity of the whole body and
skeletal muscle for fatty acid oxidation, and
reduced appetite following exercise.

The results of the present study showed that
serum spexin levels increased significantly after
eight weeks of LV-HIIT. Several studies have
investigated the effect of HIIT on spexin levels;
however, no study to date has examined the
effect of LV-HIIT on spexin. Relevant studies
have shown the effect of eight weeks of high-
intensity interval training on insulin resistance
via  hepatic  gluconeogenesis, lipolysis,
inflammation, oxidative stress, and lipogenesis
in type 2 diabetic rats, with a particular focus on
the role of spexin, and reported an increase in
serum spexin levels.

Most other studies have further reported an
increase in spexin levels following exercise
training, particularly HIT. The exact
mechanism by which exercise training increases
spexin levels remains unclear. In this regard,
spexin has been reported to contribute to body
weight loss by reducing free fatty acid uptake in
hepatocytes. However, in the present study,
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body weight did not change significantly,
whereas a significant reduction in body fat mass
was observed. It has also been suggested that
spexin influences energy balance by modulating
the synthesis and secretion of appetite-
regulating hormones. Given that, in the present
study, BFM significantly decreased alongside
an increase in spexin levels, it can be concluded
that LV-HIT is likely to reduce fat mass
through spexin-mediated effects on appetite-
regulating hormones and enhanced fat
metabolism.

The lack of control over participants’ diet and
physical activity outside the training program
was one of the important limitations of the
present study. Given the potential effects of
dietary modification or changes on the final
results of the study, participants did not receive
any dietary counseling throughout the study.
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CONCLUSIONS

Given the reduction in BFM and the
improvement in spexin levels following eight
weeks of LV-HIIT, this type of training protocol
appears to be recommendable as a time-efficient
and practical strategy for the management of
T2DM.
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