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Introduction: Type 2 diabetes is associated with chronic inflammation. Although
exercise and supplements can affect inflammation, the combined effects of aerobic
exercise and grape seed extract on inflammatory markers in middle-aged women
with type 2 diabetes remain unknown. Therefore, this study investigated the effects
of this combined intervention.

Methods: This study was a semi-experimental investigation. The study population
consisted of inactive obese women with type 2 diabetes in Kermanshah Province.
Participants were selected after visiting several medical clinics, completing
questionnaires, and obtaining their physicians’ opinions. Based on the inclusion
criteria, 32 middle-aged women aged 45-57 years were selected and randomly
assigned to four groups (n=8 per group): (1) grape seed extract supplement plus
exercise, (2) exercise plus placebo, (3) placebo, and (4) grape seed extract
supplement. Aerobic exercise was performed for four weeks, four sessions per week,
for a total of 20 sessions. In addition, participants consumed 263 mg of grape seed
extract daily for four weeks. Data were analyzed using SPSS software and repeated-
measures analysis of variance.

Results: The results showed that insulin resistance (HOMA-IR), IL-6, cortisol, and
prostaglandin levels significantly decreased in the exercise plus supplement,
exercise, and supplement groups compared with the control group (P=0.0001). In
addition, NO and IL-10 levels significantly increased in the exercise plus
supplement, exercise, and supplement groups compared with the control group
(P=0.0001).

Conclusion: A period of exercise training combined with grape seed extract had a
positive effect on reducing pro-inflammatory factors and increasing anti-
inflammatory factors. The findings also showed that both exercise training and grape
seed extract were effective in improving the conditions of individuals with type 2
diabetes, and that combining the two interventions produced a synergistic effect.
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Extended Abstract

Introduction

Type 2 diabetes (T2D) is a chronic metabolic disorder
characterized by insulin resistance and impaired insulin
secretion and is closely associated with persistent low-grade
inflammation. Increased levels of pro-inflammatory
mediators, including interleukin-6 (IL-6) and prostaglandin
E2 (PGE2), together with alterations in anti-inflammatory
and vascular-related factors, may contribute to metabolic and
cardiovascular complications in individuals with T2D.
Regular exercise has been reported to improve insulin
sensitivity and modulate inflammatory responses, while
grape seed extract (GSE), which is rich in polyphenols,
particularly proanthocyanidins, has antioxidant and anti-
inflammatory properties. However, evidence regarding the
effects of GSE and its combination with aerobic exercise on
inflammatory, glycemic, and cardiovascular-related markers
in obese women with T2D remains limited. Therefore, this
study investigated the separate and combined effects of
aerobic exercise and oral GSE supplementation on insulin
resistance and selected inflammatory, anti-inflammatory,
and vascular-related markers in middle-aged obese women
with T2D.

Methods

This semi-experimental study was conducted using a
pretest-posttest design with four groups. The study
population consisted of inactive obese women with T2D
in Kermanshah Province, Iran. Thirty-two women aged
45-57 years were selected based on the inclusion and
exclusion criteria and randomly assigned to four groups
(n =8 per group): (1) GSE supplementation plus aerobic
exercise, (2) aerobic exercise plus placebo, (3) placebo
control, and (4) GSE supplementation. The intervention
lasted four weeks. The exercise groups participated in
five aerobic exercise sessions per week, with each
session lasting 30 minutes, for a total of 20 sessions.
Exercise intensity progressively increased from 55% to
75% of heart rate reserve according to the Karvonen
method. The participants in the supplementation groups
received one GSE capsule daily containing 263 mg of
standardized grape seed extract, equivalent to 250 mg of
active proanthocyanidins. The placebo group received
identical capsules containing starch. Blood samples
were collected after 8-12 hours of fasting, before the
intervention and 48 hours after the final exercise
session. Serum insulin, fasting glucose, 1L-6, 1L-10,
cortisol, PGE2, and nitric oxide (NO) were assessed,
and insulin resistance was estimated using the
homeostatic model assessment of insulin resistance
(HOMA-IR). Data were analyzed using descriptive
statistics, paired-samples t-tests, one-way analysis of
variance, and Bonferroni or post hoc comparisons.
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Cohen’s d was used to estimate effect sizes, and
statistical significance was set at P < 0.05.

Results

The findings showed that four weeks of aerobic exercise
combined with GSE supplementation significantly
reduced HOMA-IR in the intervention groups compared
with the placebo control group (P < 0.001). Significant
increases in NO levels were also observed in the
exercise, GSE, and combined exercise-plus-GSE groups
compared with the control group (P < 0.001). Serum IL-
6 significantly decreased following the intervention in
the exercise, GSE, and combined groups, with
significant between-group differences observed at
posttest (P < 0.05). In contrast, IL-10 significantly
increased in the exercise and combined groups, and the
posttest comparisons indicated significant differences
between several intervention groups and the placebo
group (P < 0.05). Cortisol levels decreased significantly
within the exercise, GSE, and combined groups,
although the reported statistical analysis indicated no
significant overall intervention effect for cortisol (P =
0.185). Serum PGE2 also decreased significantly in the
intervention groups, with the greatest reduction
observed in the combined exercise-plus-GSE group
compared with placebo (P < 0.001).

Conclusion

Four weeks of aerobic exercise and GSE
supplementation were associated with favorable
changes in insulin resistance and several inflammatory,
anti-inflammatory, and vascular-related markers in
middle-aged obese women with T2D. The findings
suggest that both aerobic exercise and GSE may
contribute to the modulation of low-grade inflammation
and metabolic function in this population, while their
combined use was associated with changes across
several of the assessed biomarkers. Nevertheless, given
the small sample size and short intervention period, the
findings should be interpreted cautiously, and larger and
longer-term randomized controlled trials are needed to
determine the durability and clinical relevance of these
effects.
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