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Introduction Metabolic Syndrome (MS) is a cluster of metabolic disorders
associated with obesity and Oxidative Stress (OS). Chia seeds, rich in fatty acids
and antioxidants, may contribute to the improvement of MS. This study aimed to
investigate the effects of eight weeks of combined training with and without chia
seed consumption on OS and lipid profile in women with MS.

Methods: In a quasi-experimental design, 26 non-menopausal women aged 40—
52 years with MS were assigned to one of two groups: combined training with
chia seed supplementation (T+S) or combined training alone (T). The T+S group
consumed 20 grams of chia seeds daily. The 8-week training protocol consisted
of three weekly sessions of combined training—bodyweight resistance training
(RPE 15-17) and aerobic training (60-80% of HRR)—each lasting 70-90
minutes. Fasting blood samples were collected 48 hours before and after the
intervention to assess malondialdehyde (MDA), total antioxidant capacity
(TAC), and lipid profile. Data were analyzed using two-way mixed ANOVA,
Mann-Whitney U, and Wilcoxon signed-rank tests at a significance level of o <
0.05.

Results: After eight weeks, both groups showed significant reductions in
triglycerides (p < 0.001), low-density lipoprotein (LDL) (p < 0.01), and total
cholesterol (p < 0.001), with no additional benefit observed from chia seed
consumption. However, the T+S group demonstrated a significant increase in
high-density lipoprotein (HDL) (p < 0.03) and TAC (p < 0.001), along with a
significant reduction in MDA (p < 0.001).

Conclusion: The findings of the present study indicate that eight weeks of

combined training with chia seed consumption is more effective in improving
OS and MS indicators.
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Extended Abstract

Introduction

Metabolic syndrome (MetS) is a prevalent condition
characterized by abdominal obesity, elevated
triglycerides, low HDL cholesterol, high blood pressure,
and increased fasting glucose, which increase the risk of
cardiovascular diseases (CVDs) and type 2 diabetes.
Obesity, inflammation, and oxidative stress (OS) are
key factors in MetS development, with excessive
reactive oxygen species (ROS) causing mitochondrial
dysfunction and lipid oxidation. Combined aerobic and
resistance exercise is considered one of the most
effective interventions for improving MetS outcomes,
such as muscle strength, blood pressure control, blood
glucose  regulation, and weight management.
Unfortunately, physical activity is often overlooked in
favor of pharmaceutical treatments, despite its
significant impact on health outcomes. Chia seeds, rich
in protein, lipids, and fiber, exhibit antioxidant
properties and have shown potential benefits in
managing metabolic disorders. Given the potential
benefits of chia seeds, combined exercises, and their
effects on oxidative stress and lipid profiles, this study
compares the effects of these interventions on
individuals with metabolic syndrome.

Methods

In a semi-experimental design, 26 premenopausal
women aged 40-52 with metabolic syndrome were
assigned to either an exercise plus chia seed group (T+S)
or an exercise-only group (T). The T+S group consumed
20g of chia seeds daily in two servings before lunch and
dinner. Both groups completed an 8-week combined
aerobic and resistance training program (3
sessions/week, 60-80% HRR, RPE 15-17, 70-90
minutes) at the University of Tabriz Gymnasium.
Participants were recruited via public call and screened
for eligibility. Blood samples were collected before and
after the intervention during the follicular phase (8-14
days post-menstruation), 24-72 hours after the last
training session, following a 12-hour fast. Serum levels
of LDL, TG, HDL, TC, MDA, and TAC were measured
using enzymatic  colorimetric  methods and
spectrophotometry.

Results

A two-way mixed analysis of variance (ANOVA), along
with Mann-Whitney U and Wilcoxon tests, revealed
significant improvements in triglycerides, LDL, and
total cholesterol levels across both groups following the
eight-week intervention, with a significance level set at
a<0.05. Both groups demonstrated  marked
improvements in triglycerides (p < 0.001), LDL (p <0.
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01), and total cholesterol (p < 0.001). However, no
additional effects from chia seed supplementation were
observed. Furthermore,  the  training  plus
supplementation (T+S) group exhibited significant
increases in HDL (p < 0.03) and TAC (p <0.001), along

with a notable decrease in MDA (p < 0.001).

Conclusion

Combined training with chia seed supplementation
significantly improved key markers of metabolic
syndrome, including increased HDL and TAC levels
and decreased MDA levels, reflecting enhanced
antioxidant capacity. In contrast, combined training
alone led to significant reductions in LDL, TG, and TC
levels but did not affect oxidative stress markers. Chia
seed supplementation contributed to the improvement of
HDL but did not provide additional benefits for other
lipid markers beyond those achieved through exercise
alone. These findings align with previous systematic
reviews suggesting that combined training is an
effective strategy for improving lipid profiles and
lowering cardiovascular risk in individuals with
metabolic syndrome. The results also suggest that chia
seeds, when used alongside exercise, may enhance
antioxidant defenses and support improvements in
specific metabolic health parameters.
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