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Abstract

Background and Aim: Obesity is associated with chronic inflammation, metabolic dysfunction, and
oxidative stress. Adipokines such as omentin-1 and vaspin, along with the antioxidant enzyme catalase, play
important roles in these processes. The aim of this study was to investigate the effects of eight weeks of
high-intensity interval training (HIIT) and resveratrol supplementation, separately and in combination, on serum
levels of omentin-1, vaspin, and catalase activity in inactive middle-aged obese women.

Methods: This quasi-experimental study employed a pretest—posttest design with a control group. A total of
40 middle-aged obese women were randomly assigned to four groups: exercise, supplement,
exercisetsupplement, and control. The HIIT program was conducted for eight weeks, three sessions per week,
and the supplement group received 500 mg/day of resveratrol. Blood samples were collected before and 48 hours
after the intervention, and serum levels of omentin-1, vaspin, and catalase activity were measured using the ELISA
method. Data were analyzed using analysis of covariance (ANCOVA).

Results: The results showed that after eight weeks, there were significant differences between the groups in
serum levels of omentin-1 (F=42.8, P<0.001, n?>= 0.85), vaspin (F=31.4, P<0.001, n?>=0.72), and catalase (F=18.9,
P<0.001, 1*=0.50). Omentin-1 levels and catalase activity increased significantly in the exercise and
exercisetsupplement groups, while vaspin showed a significant reduction (P < 0.001). The most favorable
changes were observed in the exercise+supplement group.

Conclusion: The combination of HIIT training and resveratrol supplementation, by improving inflammatory
markers, regulating adipokines, and enhancing antioxidant capacity, can be an effective strategy for improving
metabolic health in inactive middle-aged obese women.
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Extended Abstract

Background and Objective

Obesity is a multifactorial and growing
global health problem associated with
chronic low-grade inflammation, oxidative
stress, insulin resistance, and an increased
risk of metabolic and cardiovascular
disorders. Adipokines and antioxidant
enzymes play important roles in the
pathophysiology of obesity and may be
influenced by lifestyle interventions.
Omentin-1 and vaspin are adipokines
involved in inflammatory and metabolic
regulation, while catalase is a key
component of the endogenous antioxidant
defense system. High-intensity interval
training (HIIT) has emerged as an efficient
exercise strategy for improving metabolic
health and reducing obesity-related
complications. Resveratrol, a natural
polyphenolic compound with antioxidant
and anti-inflammatory properties, may
further enhance the beneficial effects of
exercise. However, evidence regarding the
independent and combined effects of HIIT
and resveratrol supplementation on
omentin-1, vaspin, and catalase activity in
inactive  middle-aged women  with
overweight and obesity remains limited and
inconsistent. Therefore, the present study
aimed to investigate the effects of eight
weeks of HIIT and  resveratrol
supplementation, separately and in
combination, on serum omentin-1 and
vaspin levels and catalase activity in
inactive  middle-aged women  with
overweight and obesity.

Methods

This semi-experimental, applied study was
conducted using a pretest-posttest design
with a control group. Forty inactive middle-
aged women aged 45-55 years with a body
mass index (BMI) of 25-30 kg/m? were

randomly assigned to four groups (n=10 per
group): HIIT plus
supplementation, HIIT, resveratrol
supplementation, and control. The
intervention lasted eight weeks, with three
sessions per week. The HIIT program
consisted of progressively intensified
interval running based on individual heart

resveratrol

rate reserve (HRR), with exercise intensity
increasing from 60-70% HRR during the
initial weeks to 85-100% HRR during the
final weeks. The resveratrol groups
received 500 mg/day of resveratrol
supplementation for eight weeks. The
control group maintained their usual daily
activities and did not participate in any
regular exercise program or consume
supplements. Blood samples were collected
after 12 hours of fasting before the
intervention and 48 hours after the final
exercise session. Serum omentin-1 and
vaspin concentrations were measured using
enzyme-linked  immunosorbent  assay
(ELISA), and catalase activity was assessed
using an ELISA-based method. Data
normality and homogeneity of variances
were examined using the Shapiro—Wilk and
Levene tests, respectively. Within-group
changes were assessed using paired-
samples t-tests, while between-group
differences in posttest values were
evaluated using analysis of covariance
(ANCOVA) after controlling for baseline
values. Tukey’s post hoc test was used for
pairwise comparisons. Statistical analyses
were performed using SPSS version 26, and
statistical significance was set at P<0.05.

Results

After eight weeks of intervention,
significant between-group differences were
observed in serum omentin-1, vaspin, and
catalase activity after controlling for
baseline values (P<0.001). The effect sizes
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were large for all three variables, indicating
substantial effects of the interventions.
Serum omentin-1 significantly increased in
both the HIIT and HIIT plus resveratrol
groups, with the greatest increase observed
in the combined intervention group
(+19.8%), followed by the HIIT group
(+11.7%). No significant changes were
observed in the resveratrol-only and control
groups. The ANCOVA results
demonstrated a significant between-group
effect for omentin-1 (F=42.8, P<0.001,
n>=0.85). Serum vaspin significantly
decreased following HIIT alone (—14.2%)
and HIIT combined with resveratrol
supplementation (—18.5%). The reduction
was greater in the combined intervention
group than in the resveratrol-only and
control groups, whereas the difference
between the two exercise groups was not
statistically significant (P=0.067). The
between-group effect for vaspin was also
significant (F=31.4, P<0.001, n*=0.72).
Catalase activity significantly increased in
the HIT (+10.7%) and HIT plus
resveratrol (+15.0%) groups, while the
increase in the resveratrol-only group was
not statistically significant (P=0.055). The
combined intervention produced a
significantly greater increase in catalase
activity than HIIT alone. The between-

group effect for catalase was significant
(F=18.9, P<0.001, n?>=0.50). No serious
adverse events related to HIT or
resveratrol supplementation were reported
during the intervention.

Conclusion
Eight weeks of HIIT, either alone or
combined with resveratrol

supplementation, significantly modified
serum omentin-1 and vaspin levels and
enhanced catalase activity in inactive
middle-aged women with overweight and
obesity. The combined intervention
generally produced greater improvements,
particularly in increasing omentin-1 and
catalase activity and reducing vaspin levels,
suggesting a potential complementary or
synergistic ~ effect of exercise and
resveratrol. These findings indicate that
HIIT  combined  with  resveratrol
supplementation may be a promising
lifestyle-based strategy for modulating
adipokine responses and strengthening
antioxidant defense in middle-aged women
with obesity. However, further studies with
larger sample sizes, longer intervention
periods, and assessment of molecular
pathways and additional inflammatory and
oxidative stress biomarkers are needed to
confirm these findings and clarify the
underlying mechanisms.
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