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(Abstract

Context: Metabolic syndrome (MetS) is associated with oxidative stress, endothelial dysfunction, and increased
cardiometabolic risk. Melatonin has antioxidant and anti-inflammatory properties and may be relevant to the metabolic and
inflammatory pathways involved in MetS.

Objectives: This policy brief summarizes and translates findings from a previously published randomized, double-blind,
placebo-controlled clinical trial evaluating the effects of melatonin supplementation on biomarkers of oxidative stress and
endothelial function in adults with MetS.

Evidence Acquisition: The underlying trial included adults with MetS who received melatonin (6 mg/day) or a visually
similar placebo for 12 weeks. This policy brief summarizes the reported effects on serum endothelin-1 (ET-1), malondialdehyde
(MDA), and superoxide dismutase (SOD) activity and considers their potential policy and research implications.

Results: Among the analyzed participants, 31 received melatonin and 32 received placebo. After 12 weeks, ET-1 decreased from
1.55 £ 0.25 to 0.81 £ 0.18 pg/mL and MDA decreased from 1.33 + 0.06 to 1.13 £ 0.05 pM in the melatonin group, whereas SOD activity
increased from 23.64 + 2.78 to 41.35 £ 1.22 U/mL. The corresponding within-group changes were not statistically significant in the
placebo group. In baseline-adjusted between-group analyses, the intervention was associated with significant differences
between groups in SOD activity (P = 0.001) and MDA (P = 0.022), whereas the between-group difference in ET-1 was not
statistically significant (P =0.682).

Conclusions: The findings summarized in this policy brief suggest that melatonin supplementation may improve selected
biomarkers of oxidative stress in adults with MetS. However, the evidence is based on a single, relatively small clinical trial with
surrogate biomarker outcomes. Further multicenter studies with longer follow-up and assessment of clinical outcomes, safety,

-

tolerability, and adherence are needed before routine clinical or policy implementation can be considered.

Keywords: Metabolic Syndrome, Melatonin, Oxidative Stress, Endothelin-1

J

1. Background

Metabolic syndrome (MetS) is a major global public
health issue (1), and its steadily increasing prevalence
constitutes a significant risk factor for type 2 diabetes
(T2D), cardiovascular diseases (CVD), and premature
mortality (2). MetS is characterized by a cluster of
interrelated metabolic abnormalities occurring within the
same individual, including obesity, commonly assessed by

waist circumference and body mass index (BMI), as well as
dyslipidemia, elevated blood pressure, hyperglycemia, and
insulin resistance (3).

Accumulating evidence indicates that MetS is also
associated with oxidative stress (OxS), defined as an
imbalance between pro-oxidant and antioxidant systems,
as well as chronic low-grade inflammation (4). In this
context, increased circulating levels of endothelin-1 (ET-1)
have been reported in patients with MetS. ET-1is a potent
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endogenous vasoconstrictor peptide that plays a key role
in vascular dysfunction and inflammation (5).

Given the well-documented antioxidant and anti-
inflammatory properties of melatonin, evaluating its
potential as a safe, low-cost adjunctive therapeutic strategy
for MetS management is highly relevant to health policy
formulation and clinical practice.

1.1. Policy Rationale and Added Value

The underlying randomized clinical trial provides
evidence on the effects of melatonin supplementation on
selected biomarkers of oxidative stress and endothelial
function in adults with metabolic syndrome. While the
original publication primarily reports the clinical and
biological findings of the intervention, this policy brief
situates these findings within a broader policy and
healthcare context. It synthesizes the available evidence,
considers its potential relevance to the prevention and
management of metabolic syndrome, identifies
limitations and key evidence gaps, and highlights
priorities for future research.

The intended clinicians,
researchers, health policy makers, and decision makers
involved in the prevention and management of metabolic
syndrome. The added value of this policy brief lies not in
generating new clinical evidence but in translating
findings from the previously published trial into a policy-

stakeholders include

oriented framework and clarifying what additional
evidence is required before clinical or policy
recommendations can be considered. Accordingly, this
policy brief is not intended to establish a new therapeutic
recommendation or replace existing clinical guidelines;
rather, it is intended to support evidence-informed
discussion and inform future research and policy
planning.

2. Objectives

This policy brief aims to summarize and translate the
findings of a previously published randomized clinical
trial of melatonin supplementation in adults with
metabolic syndrome; assess their policy and healthcare
relevance; identify limitations and evidence gaps; and
highlight priorities for future research before clinical or
policy recommendations are considered.

3. Methods

3.1. Evidence Source and Trial Characteristics

This policy brief summarizes findings from a previously
published randomized, double-blind, placebo-controlled

clinical trial evaluating melatonin supplementation in
adults with MetS ().

The trial was conducted at Golestan Hospital, affiliated
with Ahvaz Jundishapur University of Medical Sciences.
Participants were adults diagnosed with MetS according to
established criteria. Block randomization was used to
allocate participants to the melatonin or placebo groups. A
total of 110 individuals were assessed for eligibility; 8o were
randomized, and 4o participants were initially allocated to
each group. During follow-up, 8 participants in the placebo
group and 9 participants in the melatonin group were lost
to follow-up, resulting in 32 and 31 participants,
respectively, being included in the final analysis.

Participants received melatonin 6 mg/day or a visually
similar placebo for 12 weeks. The placebo contained starch,
and both interventions were administered before bedtime.

The trial was registered in the Iranian Registry of
Clinical Trials (IRCT2016111016123N11), and ethical approval
was obtained from Ahvaz Jundishapur University of
Medical Sciences (IR.AJUMS.REC.1395.702).

Detailed methodological information about the
original trial is available in the primary publication (5).

3.2. Statistical Analysis

In the original trial, statistical analyses were performed
using IBM SPSS version 16.0 and GraphPad Prism version 5.
Independent-samples t tests were used for between-group
comparisons, paired-samples t tests for within-group
comparisons, and analysis of covariance (ANCOVA) was
used to evaluate intervention effects after adjustment for
baseline values.

4. Results

4.1. Key Evidence

This policy brief summarizes the findings and policy
implications of a previously published randomized,
double-blind, placebo-controlled clinical trial (5).

The principal biomarkers assessed were serum ET-1,
MDA, and SOD activity. The main quantitative findings are
summarized in Table 1.

The trial reported significant within-group reductions
in ET-1 and MDA and an increase in SOD activity following
melatonin supplementation. However, the baseline-
adjusted between-group differences were statistically
significant for SOD and MDA, but not for ET-1. This
distinction is important for interpreting the evidence and
avoiding overstatement of melatonin’s endothelial effects.

5.Discussion
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Table 1. Main Biomarker Findings from the Underlying Randomized Clinical Trial ®

Biomarker Melatonin Baseline Melatonin After 12 wk Placebo Baseline Placebo After 12 wk Baseline-Adjusted Between-Group P
ET-1(pg/mL) 1.55+£0.25 0.81£0.18 116+0.29 0.93£0.21 0.682
SOD (U/mL) 23.64+2.78 41.35£1.22 28.85+2.47 34.75£1.19 0.001
MDA (M) 1.33+0.06 1.13+0.05 1.28+0.06 1.31+0.05 0.022

2 Values are expressed as mean + SEM. Baseline-adjusted between-group comparison using ANCOVA.

5.1. Immunopharmacological Rationale

MetS involves not only metabolic abnormalities and
oxidative stress but also chronic low-grade inflammation
and immunometabolic dysregulation. These processes may
interact with endothelial activation and oxidative stress,
thereby contributing to cardiometabolic disease.
Melatonin may have immunopharmacological
relevance through its reported antioxidant and anti-
inflammatory effects and its potential interactions with
inflammatory signaling pathways. Such mechanisms may
be relevant to the interplay among oxidative stress,
endothelial activation, and chronic inflammation in MetS
(6-9)-

However, the underlying clinical trial did not directly
evaluate inflammatory or immune-related pathways.
Several potentially relevant biomarkers, including IL-6,
TNF-q, glutathione peroxidase, and glutathione reductase,
were not assessed. Therefore, the proposed
immunopharmacological ~ mechanisms  should be
considered a rationale for future investigation rather than
mechanisms established by the clinical trial.

5.2. Policy Implications

These findings provide a preliminary rationale for
further evaluation of melatonin as a potential adjunctive
intervention in metabolic syndrome, particularly with
respect to oxidative-stress biomarkers.

The relatively low cost and biological plausibility of
melatonin support further investigation; however, the
available evidence is insufficient to recommend routine
clinical or policy implementation.

Future policy considerations should be informed by
larger randomized trials that assess clinical outcomes,
safety, tolerability, adherence, and longer-term
effectiveness.

5.3. Policy and Practice Recommendations

1) Support large, multicenter randomized controlled
trials evaluating melatonin supplementation in diverse
populations with metabolic syndrome.

] Adv Immunopharmacol. 2026; 6(2): e170126

2) Prioritize clinically meaningful outcomes, including
cardiovascular events and other long-term
cardiometabolic outcomes, in addition to surrogate
biomarkers.

3) Systematically assess safety, tolerability, adherence,
and treatment acceptability in future trials.

4) Evaluate inflammatory and immunometabolic
pathways, including relevant cytokines and signaling
mechanisms, to clarify the immunopharmacological basis
of melatonin's potential effects.

5) Avoid recommendations for routine implementation
until the findings are replicated and supported by
evidence from larger trials with longer follow-up.

54. Study Limitations

The evidence summarized in this policy brief is based
on a single randomized clinical trial with a relatively small
sample size and a short intervention period. The
underlying study evaluated surrogate biomarkers of
oxidative stress and endothelial function rather than hard
clinical outcomes such as cardiovascular events,
hospitalization, or mortality. In addition, serum melatonin
concentrations were not measured to objectively assess
adherence, and comprehensive data on adverse events,
tolerability, and long-term safety were not reported. The
trial also did not assess several potentially relevant
inflammatory and oxidative-stress biomarkers, including
IL-6, TNF-a, glutathione peroxidase, and glutathione
reductase. Furthermore, the findings were derived from a
specific study population and may therefore have limited
generalizability to other populations and healthcare
settings. Consequently, larger multicenter studies with
longer follow-up and systematic assessment of clinical
outcomes, safety, tolerability, adherence, and
inflammatory and immunometabolic biomarkers are
needed before routine clinical or policy implementation
can be considered.

5.5. Conclusions

The evidence summarized in this policy brief suggests
that 12 weeks of melatonin supplementation may improve
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selected biomarkers of oxidative stress in adults with
metabolic syndrome. These findings provide a rationale for
further investigation of melatonin as a potential
adjunctive strategy, but they do not establish a clinical
cardiovascular benefit or support routine therapeutic
implementation.

Larger multicenter trials with longer follow-up and
systematic assessment of clinical outcomes, safety,
tolerability, = adherence, and inflammatory and
immunometabolic biomarkers are needed before policy or
clinical recommendations can be considered.
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