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ABSTRACT 

Objective: To investigate the relationship between change in oxidative stress markers and change in angina 

symptom burden and sleep quality in patients with stable angina given adjunctive melatonin therapy 

Study Design: Randomized, quadruple blind, placebo-controlled Study 

Place and Duration of Study: This study was conducted at the College of Pharmacy, University of Thi-Qar, Iraq 

from 1st February 2026 to 30th April 2026 

Methods: One hundred patients were enrolled, among them 55 patients taking melatonin 5 mg once daily at night 

and 45 taking placebo, in addition to usual anti-anginal treatment. Oxidative stress markers were malondialdehyde, 

superoxide dismutase and glutathione. Clinical measures were the number of angina episodes per week, angina 

severity, short-acting nitrate use, and Pittsburgh Sleep Quality Index. 

Results: In the melatonin group, malondialdehyde decreased from 4.82±0.91 to 3.79±0.81 µmol/L, while 

superoxide dismutase increased from 6.21±1.15 to 7.15±1.20 U/mL and glutathione from 38.7±6.5 to 44.8±7.1 

µmol/L. Weekly angina episodes decreased from 3.4±1.7 to 1.3±1.1, short acting nitrate use from 3.0±1.8 to 1.0±1.1 

doses/week, and Pittsburgh Sleep Quality Index from 9.1±3.0 to 6.2±2.7. 

Conclusion: Favourable changes in oxidative stress biomarkers, particularly reduced malondialdehyde and 

increased glutathione, were associated with improved angina symptoms and sleep quality.  
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INTRODUCTION 
It has traditionally been explained by fixed 

atherosclerotic constriction of the epicardial coronary 

arteries but recent evidence has focused on a more 

complex pathophysiology, which involves stenosis, 

coronary microvascular dysfunction, vasomotor 

abnormalities, endothelial dysfunction, inflammation, 

and altered myocardial oxygen supply-demand 

balance1,2. The view of oxidative stress as a biologically 

relevant pathway in coronary artery disease is gaining 

momentum since overproduction of reactive oxygen  
 

 

1. MSc Scholar / Assistant Professor2, Department of 

Pharmacognosy, College of Pharmacy, University of Thi-Qar, 

Thi-Qar, Iraq  
 

 

Correspondence: Layth Jabbar, Assistant Professor, 

Department of Pharmacognosy, College of Pharmacy, 

University of Thi-Qar, Thi-Qar, 64001, Iraq. 

Contact No: 009647705512899 

Email: layth.jabbar@utq.edu.iq 
 

 

Received: May, 2026 

Reviewed: June-July, 2026 

Accepted: August, 2026 
 

 

 

species can limit the bioavailability of nitric oxide, 

enhance  endothelial  dysfunction,  oxidize  lipids  and 

lipoproteins, increase vascular inflammation and 

promote atherosclerotic plaque development and 

destabilization3,4. Malondialdehyde (MDA), superoxide 

dismutase (SOD), and glutathione (GSH) are 

commonly employed to reflect different aspects of 

redox biology: lipid peroxidation, antioxidant enzymes 

and non-enzymatic antioxidant stores5,6. 

Melatonin may directly contribute to the reactive 

oxygen and nitrogen species scavenging, mitochondrial 

activity, endogenous antioxidant defenses, and 

inflammatory signaling pathways, which are pertinent 

to cardiovascular disease7,8. Some altered melatonin 

physiology in patients with coronary artery disease and 

possible protective effect against ischemia have also 

been proposed by observational and clinical studies9. 

Instable angina, clinically it is important to know 

whether the change in the frequency of oxidative stress 

markers is similar to the change in the frequency of 

anginaattack, use of nitrates, functional symptoms 

category, and quality of sleep10. 

The hypothesis was that greater reduction in 

malondialdehyde and greater increases in superoxide 

dismutase and glutathione would be associated with 

larger reductions in weekly angina frequency, angina 
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severity, short-acting nitrate use, and Pittsburgh Sleep 

Quality Index global score. 

METHODS 

This was a randomized, quadruple blind, placebo-

controlled trial was conducted at College of  

Pharmacy, University of Thi-Qar, Iraq from 1st 

February 2026 to 30th April 2026 vide letter No. 

IQ.UTQ.PHARM.2025.005 dated 19th January 2026. 

One hundred patients were enrolled, among them 55 

patients taking melatonin 5 mg once daily at night and 

45 taking placebo, in addition to usual anti-anginal 

treatment. The administration at bedtime was selected 

based on the physiological functions of melatonin in 

circadian regulation and sleep-wake rhythm as well as 

allowing the assessment of its antioxidant and 

cardiometabolic significance. The biomarker panel 

included malondialdehyde, superoxide dismutase, and 

glutathione. MDA was measured in µmol/L and was 

interpreted as a marker of lipid peroxidation. SOD was 

measured in U/mL and was interpreted as an enzymatic 

antioxidant defense marker. GSH was measured in 

µmol/L and was interpreted as a non-enzymatic 

antioxidant marker. Fasting morning samples were 

preferred to reduce variability related to recent food 

intake and circadian effects. Samples were processed 

promptly and stored according to laboratory 

requirements for oxidative stress assays. Angina 

symptom burden was assessed using a standardized 

angina diary, while functional severity was summarized 

using Canadian Cardiovascular Society class. These 

approaches are consistent with commonly used 

symptom-based assessment in chronic stable angina. 

A participant with a large negative ΔMDA would be 

considered to have greater reduction in lipid 

peroxidation, while a participant with a large positive 

ΔGSH would be considered to have greater 

improvement in antioxidant reserve. This exploratory 

approach is biologically justified because oxidative 

stress, endothelial dysfunction, microvascular 

impairment, and sleep disturbance may interact in 

chronic coronary syndromes, but the analysis should be 

interpreted as hypothesis-generating rather than 

confirmatory. 

RESULTS 

There were 55 in melatonin arm and 45 in the placebo 

arm (Table 1). MDA decreased from 4.82±0.91 µmol/L 

at baseline to 3.79±0.81 µmol/L at week 8 in the 

melatonin group, giving a mean change of −1.03±0.72 

µmol/L. In the placebo group, MDA decreased only 

slightly from 4.76±0.88 µmol/L to 4.55±0.90 µmol/L, 

with a mean change of −0.21±0.60 µmol/L. The 

between-group difference in MDA change was 

statistically significant, indicating a greater reduction in 

lipid peroxidation among patients receiving melatonin. 

SOD activity increased from 6.21±1.15 U/mL to 

7.15±1.20 U/mL in the melatonin group, compared with 

a smaller increase from 6.18±1.09 U/mL to 6.36±1.08 

U/mL in the placebo group. Similarly, GSH increased 

from 38.7±6.5 µmol/L to 44.8±7.1 µmol/L in the 

melatonin group, whereas the placebo group showed 

only a modest increase from 39.1±6.2 µmol/L to 

40.2±6.6 µmol/L (Table 2). 

Table No. 1: Baseline characteristics of the analyzed 

participants 

Variable 

Melatonin 

group 

(n = 55) 

Placebo 

group 

(n = 45) 

Age (years) 58.4±7.3 57.9±7.8 

Male sex 33 (60%) 28 (62.2%) 

BMI (kg/m2) 29.4±3.6 29.1±3.9 

Hypertension 38 (69.1%) 32 (71.1%) 

Diabetes mellitus 23 (41.8%) 20 (44.4%) 

Dyslipidemia 42 (76.4%) 35 (77.8%) 

Current smoker 15 (27.3%) 11 (24.4%) 

Beta-blocker use 44 (80%) 37 (82.2%) 

Calcium channel blocker use 28 (50.9%) 22 (48.9%) 

Long-acting nitrate use 31 (56.4%) 26 (57.8%) 

Statin use 48 (87.3%) 40 (88.9%) 

Weekly angina episodes 3.4±1.7 3.3±1.8 

PSQI global score" 9.1±3.0 9.3±3.2 

Table No. 2: Oxidative stress biomarkers at 

baseline, week 4, and week 8 

Biomarker 
Time 

point 

Melatonin 

group 

(n=55) 

Placebo 

group 

(n=45) 

P 

value 

MDA 

(µmol/L) 

Baseline 4.82±0.91 4.76±0.88 0.74 

Week 4 4.21±0.86 4.63±0.87 0.018 

Week 8 3.79±0.81 4.55±0.90 <0.001 

Mean 

change 

−1.03±0.72 −0.21±0.60 <0.001 

SOD 

(U/mL) 

Baseline 6.21±1.15 6.18±1.09 0.89 

Week 4 6.78±1.18 6.29±1.11 0.037 

Week 8 7.15±1.20 6.36±1.08 0.001 

Mean 

change 

+0.94±0.83 +0.18±0.69 <0.001 

GSH 

(µmol/L) 

Baseline 38.7±6.5 39.1±6.2 0.76 

Week 4 41.9±6.8 39.8±6.4 0.12 

Week 8 44.8±7.1 40.2±6.6 0.001 

Mean 

change 

+6.1±5.4 +1.1±4.9 <0.001 

The clinical improvement indicated that improvement 

in oxidative biomarkers occurred alongside clinically 

meaningful improvement in angina symptom burden, 

rescue nitrate use, and subjective sleep quality  

(Table 3). 

Correlation between biomarker changes and clinical 

changes: Increases in SOD and GSH were inversely 

associated with clinical change scores, because positive 

changes in antioxidant markers were associated with 
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negative changes in angina outcomes and PSQI  

(Table 4). 

Regression analysis: In the model for change in weekly 

angina episodes, both ΔMDA and ΔGSH remained 

independently associated with symptom improvement 

after adjustment for baseline angina frequency, age, 

sex, diabetes mellitus, hypertension, and treatment 

group (Table 5). 

Table No. 3: Clinical outcome changes from baseline to week 8 

Clinical outcome 
Melatonin 

baseline 

Melatonin 

week 8 

Mean 

change 

Placebo 

baseline 

Placebo 

week 8 

Mean 

change 

Between-

group p-

value 

Weekly angina 

episodes 

3.4±1.7 1.3±1.1 −2.1±1.4 3.3±1.8 2.7±1.6 −0.6±1.2 <0.001 

Angina severity 

score 

6.1±1.4 3.8±1.6 −2.3±1.5 6.0±1.5 5.2±1.7 −0.8±1.3 <0.001 

Nitrate use/week 3.0±1.8 1.0±1.1 −2.0±1.3 2.9±1.7 2.4±1.5 −0.5±1.1 <0.001 

PSQI global score 9.1±3.0 6.2±2.7 −2.9±2.4 9.3±3.2 8.7±3.0 −0.6±2.1 <0.001 

Table No. 4: Correlations between oxidative biomarker changes and clinical outcome changes 

Biomarker change 
Δ Weekly angina 

episodes 
Δ Angina severity 

Δ Nitrate 

use/week 
Δ PSQI score 

ΔMDA r = 0.46, p<0.001 r = 0.39, p<0.001 r = 0.42, p<0.001 r = 0.44, p<0.001 

ΔSOD r = −0.28, p=0.005 r = −0.24, p=0.016 r = −0.26, p=0.009 r = −0.22,p=0.028 

ΔGSH r = −0.43, p<0.001 r = −0.36, p<0.001 r = −0.38, p<0.001 r = −0.41, p<0.001 

Table No. 5: Multivariable regression models for predictors of clinical improvement 

Dependent 

variable 
Predictor B coefficient 95% CI Standardized β p-value 

Δ Weekly angina 

episodes 

Δ MDA 0.42 0.15 to 0.69 0.31 0.003 

Δ GSH -0.06 -0.11 to -−0.02 -0.27 0.010 

Baseline angina frequency -0.18 -0.32 to -0.04 -0.25 0.013 

Diabetes mellitus 0.21 -0.19 to 0.61 0.10 0.30 

Melatonin group -0.78 -1.33 to -0.23 -0.29 0.006 

Δ PSQI score 

Δ MDA 0.72 0.27 to 1.17 0.34 0.002 

Δ GSH -0.10 -0.18 to -0.02 -0.26 0.015 

Baseline PSQI -0.23 -0.36 to -0.10 -0.33 0.001 

Diabetes mellitus 0.34 -0.38 to 1.06 0.09 0.35 

Melatonin group -1.12 -2.02 to -0.22 -0.27 0.015 

 

DISCUSSION 

The contribution of oxidative stress to endothelial 

dysfunction, atherosclerosis, microvascular dysfunction 

and coronary symptom burden11,12. Reduced MDA 

could be an indication of decreased lipid peroxidation 

and decreased oxidative damage of vascular and cell 

membranes, whereas increased GSH and SOD activity 

could reflect enhanced antioxidant protection and the 

redox balance5,6. Since nitric oxide signaling and 

endothelial activity are vulnerable to oxidative stress, 

redox status can be improved, which can positively 

influence vascular tone and myocardial perfusion 

reserve13,14. 

Patients whose lipid peroxidation is reduced larger or 

whose antioxidant reserve is improved larger can be a 

subgroup that is more likely to benefit symptoms, but 

subgroup interpretation remains problematic, and such 

improvements should be confirmed prospectively15,16. 

Surveys of oxidative stress biomarkers in coronary 

artery disease underscore the notion that MDA and 

other lipid peroxidation products, antioxidant enzymes 

and glutathione-related pathways can be used to 

complement information on vascular injury and 

antioxidant capacity17. 

The results also correspond to the antioxidant biology 

of melatonin which is known. Recent reviews define 

melatonin as a direct free-radical scavenger and an 

indirect modulator of antioxidant defense mechanisms, 

such as mitochondrial functional and redox-sensitive 

signaling pathways18,19. 

A large percentage of cardiovascular melatonin studies 

has been devoted to ischemia-reperfusion injury, 

cardioprotection, metabolic disease or perioperative 

oxidative stress instead of symptom change instable 

angina, which supports the rationale of large-scale 

prospective studies in this particular population20. 

The strengths of this research are that it is a randomized 

placebo-controlled parent study, repeated biomarker 

measurements, multiple oxidative stress markers, and a 

measure of clinically significant outcomes. It has 

weaknesses such as exploratory secondary-analysis 
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design, small sample, potential residual confounding, 

use of selected biomarkers as opposed to a redox panel, 

and lack of causality inference based on biomarker 

outcome correlations21. 

CONCLUSION 

Greater reduction in MDA and greater increase in GSH 

were linked with larger reductions in angina frequency, 

angina severity, nitrate use, and PSQI score, while SOD 

showed weaker but consistent associations. 
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