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Melatonin as a Therapeutic Adjunct in Obstructive Sleep 
Apnea: A Review of Potential Benefits
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Obstructive sleep apnea (OSA) is a prevalent sleep disorder characterized by recurrent upper 
airway obstruction, leading to intermittent hypoxia, sleep fragmentation, and increased risk of 
cardiovascular, metabolic, and neurocognitive complications. Chronic intermittent hypoxia 
(CIH), a hallmark of OSA, contributes significantly to oxidative stress, systemic inflammation, 
endothelial dysfunction, and neuronal injury. These mechanisms underlie the development of 
comorbidities such as hypertension, diabetes mellitus, dyslipidemia, and cognitive impairment. 
While continuous positive airway pressure is the standard treatment, poor adherence highlights 
the need for adjunctive therapies. Melatonin, a neurohormone with potent antioxidant, anti-in-
flammatory, and neuroprotective properties, has emerged as a promising therapeutic agent for 
mitigating CIH-related complications. Preclinical studies demonstrate that melatonin reduces 
oxidative stress and inflammation, improves endothelial function, and ameliorates metabolic 
dysfunction, including insulin resistance and lipid dysregulation. Additionally, melatonin has 
shown potential in preventing CIH-induced cognitive decline by reducing hippocampal oxida-
tive damage, preserving synaptic plasticity, and enhancing neurogenesis. These neuroprotective 
effects may counteract the cognitive impairments frequently observed in OSA patients. This narra-
tive review examines the impact of melatonin administration on cardiovascular, metabolic, and 
neurocognitive sequelae of OSA, focusing on its molecular mechanisms of action and therapeu-
tic potential. While preclinical studies provide compelling evidence for its efficacy, clinical trials 
are needed to establish optimal dosing, safety, and long-term benefits of melatonin therapy in 
OSA patients. Integrating melatonin as an adjunctive therapy may offer a novel approach to re-
ducing the burden of OSA-related diseases. Sleep Med Res 2025;16(2):84-92
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INTRODUCTION

Obstructive sleep apnea (OSA) is a sleep-related breathing disorder defined by intermit-
tent episodes of partial or complete upper airway obstruction. Fragmentation of sleep in 
addition to excessive daytime sleepiness, snoring, and awakening with choking or gasping 
are common manifestations that herald OSA [1]. Narrow or collapsible upper airway anat-
omy, impaired contractile function of pharyngeal dilator muscles, low arousal threshold, and 
high loop gain contribute to the disruption in ventilation seen in OSA [2]. Untreated OSA 
has been associated with increased morbidity and mortality from cardiovascular, neuropsy-
chiatric, renal, pulmonary, and metabolic disorders [3]. Diseases such as coronary heart 
disease, congestive heart failure, arrhythmias, hypertension, aortic aneurysm, stroke, type 2 
diabetes mellitus (T2DM), depression, cognitive impairment, and cancer may accompany 
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the diagnosis of OSA [4,5]. This relates to the pathogenesis of 
OSA, which involves periodic interruptions in airflow, reduc-
tions in blood oxygen saturation, and subsequent respiratory 
effort related arousals. 

Chronic intermittent hypoxia (CIH) plays a significant role in 
the development of organ damage associated with OSA. OSA 
is characterized by recurrent respiratory pauses, known as ap-
neas and hypopneas, caused by upper airway collapses during 
sleep. These events lead to repetitive episodes of hypoxia, result-
ing in decreased blood oxygen saturation and increased partial 
pressure of carbon dioxide in arterial blood [6]. This cyclical de-
saturation and reoxygenation process induces oxidative stress, 
leading to the production of reactive oxygen species (ROS) and 
the activation of inflammatory pathways [7-9]. In addition to 
these effects, arousals due to increased respiratory effort during 
sleep contribute to systemic inflammation, endothelial dysfunc-
tion, and heightened sympathetic neural activity [5,10]. This 
sympathetic overactivity activates the renin-angiotensin-aldo-
sterone system, which may induce myocardial remodeling, vas-
cular endothelial injury, blood pressure fluctuations, platelet ac-
tivation, and disruptions in glycemic and insulin homeostasis 
[5,11,12]. CIH has also been associated with alterations in cel-
lular immune function, which is implicated in cancer pathogen-
esis [13,14]. The production of ROS, activation of white blood 
cells, inflammatory responses, gene expression alterations, and 
impaired vascular function collectively liken cyclical CIH in 
OSA to ischemia-reperfusion injury (IRI). This connection un-
derlies the cardiovascular, cerebrovascular, and gastrointestinal 
comorbidities associated with OSA. Addressing the consequenc-
es of OSA resulting from CIH presents a promising target for 
therapeutic interventions [5,11,12,15-17]. Suboptimal adherence 
to continuous positive airway pressure (CPAP) has thus prompt-
ed the development of therapeutic alternatives to ameliorate the 
consequences of CIH during sleep [7,18-21]. 

Given the challenges associated with CPAP adherence, re-
searchers have explored alternative therapies that target the physi-
ological disruptions caused by CIH, including interventions aimed 
at restoring circadian clocks. One such approach involves the 
administration of melatonin (N-acetyl-5-methoxytryptamine), 
the primary neuroendocrine hormone synthesized in the pineal 
gland. Melatonin plays a crucial role in the regulation of circa-
dian rhythms, and its disruption may exacerbate sleep fragmen-
tation and misalignment in OSA patients. Emerging evidence 
suggests that melatonin secretion is disrupted in individuals with 
OSA. Circadian clock dysregulation has been associated with 
metabolic disturbances due to disruptions in the secretion of hor-
mones essential for glucose and lipid metabolism. It has been 
found that melatonin secretion follows a disease severity-depen-
dent pattern, with lower nighttime melatonin levels observed in 
patients with moderate to severe OSA compared to normal con-
trols [22]. Melatonin levels can serve as a marker of circadian 
phase disturbances in OSA patients, suggesting that circadian 

dysregulation may contribute to disease severity and treatment 
resistance [23]. Numerous studies have also highlighted the in-
teraction between circadian disruptions and hypoxia. OSA and 
circadian clock disruption share a bidirectional relationship, likely 
mediated by CIH, which activates hypoxia-inducible factors 
(HIFs) and disrupts clock gene expression. MicroRNAs (such as 
miRNA-181) and sirtuins (SIRTs) may interact with clock-reg-
ulating pathways, further exacerbating circadian misalignment 
in OSA patients, while inflammation triggered by sympathetic 
activation and cytokine fluctuations also contributes to this dys-
regulation [24]. These findings highlight the potential chrono-
biological dysfunction in OSA and support the rationale for in-
vestigating melatonin as a therapeutic adjunct. Apart from its 
role in regulating biological functions through circadian rhythms, 
melatonin has also demonstrated potential benefits in detoxify-
ing free radicals and reducing inflammatory responses [25-28]. 
While the exact underlying mechanisms remain a subject of study, 
melatonin has shown promise in mitigating effects of CIH such 
as hypertension, vascular inflammation, endothelial dysfunc-
tion, myocardial IRI, local inflammation, and lipid peroxida-
tion [25,28-34]. Studies are now evaluating the role of melato-
nin against the consequences of CIH as seen in the pathogenesis 
of OSA. Ongoing research aims to evaluate the impact of mela-
tonin on various aspects of health, including cardiovascular, neu-
rologic, psychiatric, gastrointestinal, metabolic, and oncologic 
effects. These findings emphasize the importance of considering 
melatonin’s antioxidant and anti-inflammatory properties, in 
addition to its chronobiotic effects, in OSA management. This 
review thus examines the potential of melatonin administration 
as a therapeutic strategy in OSA.

POTENTIAL OF MELATONIN 
ON CARDIOVASCULAR DISEASES 

IN THE SETTING OF OSA

Ample evidence has explored the relationship between OSA 
and cardiovascular diseases such as hypertension, coronary ar-
tery disease, atrial fibrillation, stroke, myocardial infarction, and 
heart failure [35]. In a meta-analysis using prospective obser-
vational studies, a diagnosis of severe OSA increases risk of all-
cause mortality by 67% and risk of cardiovascular mortality by 
265% [36]. This has led to the consideration of OSA as an inde-
pendent cardiovascular risk factor [35-39]. CIH has been stud-
ied as a contributing factor to the association between OSA and 
cardiovascular disease. As stated, the changes in oxygen concen-
tration, carbon dioxide concentration, and blood pH brought 
about by repeated cycles of desaturation and re-oxygenation of 
oxyhemoglobin increase oxidative stress and stimulate systemic 
inflammation via the activation of inflammatory signaling path-
ways mediated by HIF-1 and HIF-2 [40,41]. CIH increases HIF-
1α and decreases HIF-2α protein levels [42]. There is thus HIF-
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1-mediated activation of pro-oxidant enzymes with reduced 
HIF-2-mediated transcription of antioxidant genes [41,42]. This 
increases ROS generation. The production of ROS is associated 
with an increased concentration of inflammatory mediators 
such as nuclear factor kappa B (NF-κB), tumor necrosis factor 
(TNF-α), interleukin 6 (IL-6), and inducible nitric oxide syn-
thase (iNOS) [43]. Increased ROS generation also promotes sym-
pathetic excitation and chemoreceptor activation [35,40,41,44,45]. 
This triggers a cascade of events which may lead to endothelial 
dysfunction, inflammation, plaque formation, arrhythmia, and 
ischemia as seen in the pathogenesis of cardiovascular disease 
[5,46]. Researchers are actively investigating the molecular 
mechanisms that underlie both intermittent hypoxia (IH) and 
cardiovascular pathology as potential targets for therapeutic 
interventions. Growing evidence has thus emerged to support 
melatonin as a potential therapeutic candidate. 

Melatonin administration can exhibit cardioprotective ef-
fects against inflammation, fibrosis, disruptions in calcium ho-
meostasis, and IRI in animal models of OSA [47]. One study 
utilized adult male Sprague-Dawley (SD) rats exposed to CIH 
for 4 weeks to mimic severe OSA. Systolic pressure, levels of lipid 
peroxidation, and heart-to-body weight (HW/BW) ratio, which 
was used to gauge cardiac hypertrophy, were less elevated in the 
hypoxic rats treated with melatonin compared to the hypoxic 
rats treated with vehicle (ethanol in normal saline). The levels 
of proinflammatory cytokines (TNF-α, IL-6) and fibrotic medi-
ators (pro-collagen I, PC1; and transforming growth factor beta-
1, TGFβ) were lower in the melatonin-treated group compared 
with normoxic control, whereas these parameters were signifi-
cantly increased in the vehicle-treated group. Additionally, in-
creased expression of antioxidant enzymes (catalase, CAT; and 
manganese-superoxide dismutase, MnSOD) and decreased ex-
pression of ROS-generating enzyme subunits (p22 and NOX2 
in nicotinamide adenine dinucleotide phosphate [NADPH] 
oxidase) were found in the melatonin-treated group in contrast 
to the vehicle treated group. Melatonin administration was also 
associated with smaller infarct sizes and more desirable sarco-
plasmic reticulum calcium (SR-Ca2+) handling during IRI. These 
findings support the prophylactic use of melatonin in OSA pa-
tients to confer protection against CIH-induced myocardial dys-
function characterized by vascular inflammation, oxidative stress, 
fibrosis, impaired SR-Ca2+ handling, and exacerbated IRI [48].

A similar study investigated the potential of melatonin to di-
minish CIH-induced cardiac hypertrophy by inducing autoph-
agy via the adenosine monophosphate-activated protein kinase 
(AMPK) pathway. Male SD rats were treated with CIH under 
normoxia and received melatonin or the same dose of saline by 
daily intraperitoneal injection. As stated in the study, the increase 
in markers of myocardial hypertrophy such as serum atrial na-
triuretic peptide level, HW/BW ratio, cardiomyocyte area, and 
fibrotic area induced by CIH exposure was reversed with mela-
tonin treatment [49]. Melatonin administration also led to en-

hancement of AMPK-mediated autophagy, which has known 
to mitigate cardiac hypertrophy, maintain cardiac function and 
morphology during heart failure and pressure overload, and 
protect against CIH-induced myocardial damage [50,51]. In-
creased levels of pro-autophagic protein Beclin-1, increased 
cleavage of microtubule-associated proteins 1A/1B light chain 
3B (LC3), and reduced accumulation of stress-inducible seques-
tosome 1 (p62) were indicative of this protective effect. The re-
sults suggest the therapeutic potential and protective function 
of melatonin to induce AMPK-mediated autophagy and au-
tophagy-regulated apoptosis against CIH-induced cardiac hy-
pertrophy seen in OSA [52].

Another study examined the protective effects of melatonin 
against oxidative stress, endothelial dysfunction, and inflamma-
tion seen in hypertension brought about by CIH [48]. Compared 
to the vehicle-treated group, expression of NADPH oxidase, pro-
inflammatory mediators (TNF-α; cyclooxygenase-2, COX-2; 
iNOS) and adhesion molecules (intercellular adhesion mole-
cules-1, ICAM-1; and vascular cell adhesion molecule 1, VCAM-
1) were lower with melatonin treatment in the rats exposed to 
CIH mimicking severe OSA. There were also no significant dif-
ferences found in systolic pressure between the normoxic con-
trol group and the melatonin-treated group. Additionally, higher 
expression of nitric oxide (NO), endothelial-dependent relax-
ation, endothelial NO synthase (eNOS) and antioxidant enzymes 
(glutathione peroxidase, GPx; CAT; and copper/zinc superox-
ide dismutase, Cu/Zn SOD) were found in the melatonin-
treated group compared to the vehicle-treated group. The mo-
lecular mechanisms proposed to underlie these effects include 
receptor-mediated transcriptional regulation of pro-inflamma-
tory (NF-κB; and retinoid-related orphan receptor alpha, RORα) 
and antioxidant enzymes, increased production of eNOS pro-
tein, improved Ca2+ handling in endothelial cells, and attenua-
tion of sympathetic activity [48,52-56]. In line with the find-
ings, the ability of melatonin to reduce oxidative stress, vascular 
inflammation, and endothelial dysfunction via transcriptional 
regulation of antioxidant enzymes support its use as preventive 
treatment against the progression of hypertension and other 
cardiovascular complications in patients with OSA [48].

POTENTIAL OF MELATONIN 
ON METABOLIC DISEASES 
IN THE SETTING OF OSA 

Many studies have explored how OSA impacts metabolic 
function, including its association with diseases such as T2DM 
and dyslipidemia. In a recent meta-analysis of cohort and cross-
sectional studies, OSA was associated with a higher risk of im-
paired fasting glucose, impaired glucose tolerance, impaired 
glucose regulation, and diabetes mellitus [57]. Another meta-
analysis showed that OSA is associated with more adverse de-
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grees of dyslipidemia characterized by high levels of total cho-
lesterol (TC), low density lipoprotein, triglyceride (TG), and low 
levels of high density lipoprotein [58]. Apart from a correlation 
between metabolic syndrome (MS) and OSA, these findings re-
inforce the possibility OSA may exacerbate cardiometabolic risk 
of obesity and MS [59-62]. CIH plays a significant role in the 
metabolic consequences associated with OSA. Animal studies 
have shown that CIH leads to insulin resistance and impaired 
insulin secretion [63]. This happens because CIH increases lipol-
ysis, glycogenolysis, glucagon secretion, and gluconeogenesis 
while reducing glucose uptake. These effects are linked to ele-
vated hepatic lipid biosynthesis, increased sympathetic activity, 
the release of corticosteroids through the hypothalamic-pitu-
itary-adrenal axis, and higher production of leptin [63]. CIH may 
contribute to dysregulation of lipid metabolism by activating a 
hepatic transcription factor, sterol regulatory element-binding 
protein-1c (SREBP-1c), and an SREBP-1c regulated enzyme, stea-
royl coenzyme A desaturase 1, which catalyzes TG and phospho-
lipid synthesis. This upregulates lipid biosynthetic pathways in 
the liver [61,63-65]. Additionally, CIH was found to inactivate 
lipoprotein lipase, consequently impairing lipoprotein clearance 
[61,63,66]. Several potential interventions for the effects of CIH 
and for the role of CIH in the exacerbation of metabolic dys-
function have thus been studied; melatonin administration is 
among the potential therapeutic candidates. 

Numerous reviews have investigated the impact of melatonin 
administration on enhancing glucose homeostasis by increas-
ing insulin sensitivity, promoting glucose uptake, and reducing 
insulin resistance and fasting blood glucose levels [67-72]. How-
ever, the potential of melatonin as an agent for improving gly-
cemic control is still the subject of ongoing research [73]. One 
study compared the plasma glucose, TG, and cholesterol levels 
of twelve groups of Balb/c mice exposed to either sham hypoxia 
or IH and given either vehicle, N-acetylcysteine, or melatonin. 
Results showed lower glucose levels in the IH group receiving 
melatonin compared to the group receiving the vehicle and the 
group receiving N-acetylcysteine; however, no changes were seen 
in the lipid profile among all groups. This effect was attributed 
to the influence of melatonin on glucose homeostasis [74-76]. 
The study thus concluded that melatonin may have a role in 
improving glycemic control and in preventing hypoxia-induced 
hyperglycemia as seen in OSA [74]. A more recent study ex-
plored the interplay of sleep fragmentation, glycolipid metabo-
lism, and melatonin administration by exposing one group of 
adult male C57BL/6 mice to sleep fragmentation with melato-
nin treatment and the other group to sleep fragmentation with-
out melatonin compared to control. The study showed that the 
weight gain, glucose dysregulation, and inflammation induced 
by sleep fragmentation were reduced in the group given mela-
tonin [77]. These effects were attributed to the antioxidant prop-
erties of melatonin as well as the ability of melatonin to support 
pathways and enzymes such as AMPK that are necessary for 

energy balance, fatty acid oxidation, glucose uptake, and mito-
chondrial capacity [77].

Another study examined the effects of melatonin on insulin 
resistance, arteriolar vasodilation, capillary perfusion, nitrite/
nitrate generation, ROS generation, and hypertension in the set-
ting of CIH [78]. The study utilized male Syrian hamsters divid-
ed into four groups of eight exposed to either normoxic or hy-
poxic conditions and either given or not given melatonin. The 
elevation of various parameters, including mean arterial pres-
sure (MAP), hematocrit, plasma insulin, and plasma blood glu-
cose, coupled with reductions in arteriolar diameter and capillary 
perfusion, among the groups exposed to IH without melatonin, 
emphasized the effects of CIH. In contrast, there were lower 
levels of blood pressure, blood glucose, and ROS and nitrite/
nitrate levels, and higher capillary perfusion and vasodilation 
seen in the group exposed to IH treated with melatonin. Com-
pared to the IH-group given melatonin, the glucose infusion rate 
was lower in the IH-group in the last 30 minutes of a test con-
trolling blood glucose and insulin levels. This suggests more fa-
vorable insulin sensitivity in the IH-group given melatonin. The 
researchers stated that elevated ROS generation, disrupted NO 
formation, and consequent increased sympathetic discharge in 
the setting of CIH may lead to microvascular smooth muscle 
dysfunction associated with reduced capillary perfusion, in-
creased arteriolar vasoconstriction, and elevated MAP. Endothe-
lial damage secondary to oxidative stress may also be associated 
with impaired sensitivity to insulin. The ensuing hyperglycemia 
further exacerbates ROS and reactive nitrogen species genera-
tion. In this context, the capacity of melatonin and its metabo-
lites to scavenge free radicals plays a crucial role in mitigating 
microvascular dysfunction, which, in turn, sustains arteriolar 
vasodilation and enhances capillary perfusion. Ultimately, this 
heightened blood flow facilitates improved glucose utilization, 
thus complementing the function of insulin [69]. The study thus 
concludes that melatonin may mitigate reductions in arteriolar 
vasodilation, capillary perfusion, and insulin sensitivity brought 
about by CIH [69]. 

Melatonin administration has been shown to limit TG accu-
mulation in adipose tissue, modulate TC levels and cholesterol 
absorption, decrease activity of lipogenic enzymes, alter lipopro-
tein profile and metabolism, and reduce incorporation and depo-
sition of visceral fat in animal models and in humans [42,79-84]. 
One study investigated the interaction between melatonin and 
CIH on the progression of steatohepatitis and fatty liver sensi-
tivity to CIH injury. In this study, high-fat diet (FD)-induced 
obesity mouse models were exposed to agents that simulated 
IH/normoxia events for 8 hours a day with or without melato-
nin supplementation. As stated in the study, autophagy plays an 
important role in lipid homeostasis as it facilitates the degrada-
tion of cytoplasmic lipid droplets along with damaged organ-
elles [85,86]. The results of this study revealed that melatonin 
can enhance autophagy by increasing the expression of autoph-
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agy-related genes and proteins such as Beclin-1 and Atg12-5 
conjugate [85]. This supports not only the possible role of mel-
atonin in ameliorating lipid metabolism dysregulation but also 
on its protective effect in the pathogenesis of nonalcoholic ste-
atohepatitis (NASH) and FD/CIH-induced liver injury. The as-
sociation between OSA and lipid metabolism dysregulation 
suggests a promising therapeutic role for melatonin adminis-
tration. However, further research is needed to understand the 
effects of melatonin on lipid metabolism abnormalities in the 
setting of OSA. 

POTENTIAL OF MELATONIN 
ON COGNITIVE IMPAIRMENT 

IN THE SETTING OF OSA 

Several studies have documented the negative effects of OSA 
on cognitive function with deficits in attention, memory, visuo-
spatial abilities, language function, psychological functioning, 
and executive function [87-93]. It may also affect brain structure 
with deleterious consequences on white matter integrity and 
gray matter volume [94]. It has thus been associated with vari-
ous neurodegenerative diseases such as Parkinson’s disease, Al-
zheimer’s disease [95]. The mechanism underlying cognitive 
decline in the setting of OSA involves an interplay between al-
terations in sleep architecture and effects of CIH on the brain. 
Altered sleep architecture impairs optimal cognitive function-
ing by precluding sleep continuity and by decreasing slow-wave 
sleep, rapid-eye movement sleep, K-complexes, and sleep spin-
dles, which are necessary to facilitate neurogenesis, synaptic 
plasticity, alertness, and memory formation and consolidation 
[96-104]. This is aggravated by hypoxia, oxidative stress, chronic 
inflammation, small vessel damage, and local ischemia associ-
ated with OSA [103,105,106]. The structural changes brought 
about by this disease process include: 1) reduced gray matter 
concentration in the amygdalo-hippocampal formation, insu-
lar, thalamus, cingulate gyri, frontoparietal cortices, temporal 
lobes, and cerebellum; 2) reduced axonal integrity in the inter-
nal capsule, ventral lateral thalamus, hippocampus, amygdala, 
cerebral peduncles, cerebellar nuclei, cingulate cortex, corpus 
callosum, ventral medial prefrontal cortex, and other areas of 
frontal cortex possibly due to demyelination, shrinkage of ax-
ons, and axonal loss; cerebrovascular pathology in the form of 
microinfarcts, angiopathy, arteriolosclerosis, and atherosclerosis, 
and; increased deposition of misfolded proteins such as amy-
loid plaques and tau proteins possibly due to glymphatic dys-
function [103,106-109]. The chronic inflammation and subse-
quent cell death in certain areas of the brain lead to functional 
consequences such as affective and cognitive impairment, exec-
utive dysfunction, cardiovascular disturbances, and dysregula-
tion of respiratory control [107]. 

Given the detrimental effects of chronic inflammation and 

cellular damage in the brain, potential therapeutic strategies to 
mitigate these consequences have been explored. Research has 
shown the ability of melatonin to scavenge free radicals combat 
oxidative stress, contributing to its neuroprotective properties 
in ischemic conditions affecting the brain [110]. One study in-
vestigated the neuroprotective effect of melatonin against CIH-
induced damage. In this study, thirty 8-week-old Wistar rats were 
divided into three groups of ten: a control group, a vehicle-treat-
ed CIH group, and a melatonin-treated CIH group. The rats were 
exposed to either IH or air-air cycling at 30 cycles/hour, 8 hours/
day for 4 weeks. Tissue sections of the hippocampi were exam-
ined for apoptosis via the terminal-deoxynucleotidyl-transfer-
ase-mediated dUTP-biotin nick end-labeling (TUNEL) method 
while oxidative stress was measured with SOD kits and 3,4-meth-
ylenedioxyamphetamine (MDA) kits. Analysis of the tissue sec-
tions revealed attenuated neuronal apoptosis in the hippocam-
pi of the group given melatonin through decreased expression 
of pro-apoptotic enzymes and proteins such as MDA and BAX 
in addition to upregulated expression of antioxidant enzymes 
and anti-apoptotic proteins such as SOD and BCL-2 [111]. Neu-
ronal morphological changes characteristic of apoptosis such as 
cellular shrinkage and chromatin condensation were thus less 
seen in the group treated with melatonin [111]. To support the 
possible neuroprotective effects of melatonin, the study thus con-
cluded that melatonin, in addition to its ability to decrease ROS 
and scavenge free radicals, may abrogate CIH-induced oxidative 
stress injury by influencing MDA content, SOD activity, BCL-2 
expression, and BAX expression in relation to apoptosis [111].

Another study explored the potential of melatonin as an agent 
against β-amyloid plaque deposition in the setting of CIH 
brought about by OSA [112]. The study utilized adult rats ei-
ther exposed to atmospheric air or hypoxic conditions for 3 days 
or for 7 days. Results revealed that the group exposed to hypoxic 
conditions for 3 days expressed higher levels of β-amyloid com-
pared to the control group; however, this disparity was not seen 
in the group exposed to hypoxic conditions for 7 days [112]. This 
rise in β-amyloid was determined to be independent of increased 
amyloid precursor protein (APP) expression. Further analysis 
revealed elevated mRNA and protein levels of BACE1 and 
PSEN1, key regulators of β-amyloid production, in the group 
exposed to 3 days of hypoxia, accompanied by an increase in 
HIF-1α protein levels in the same group. To evaluate the effect 
of free radical scavenger melatonin, adult rats were either kept 
under atmospheric air or treated with hypoxia for 3 days with 
daily injection of either vehicle or melatonin [112]. Although 
no differences were observed in PSEN1 and HIF-1α protein 
levels, the melatonin-treated group exhibited decreased PSEN1 
protein and mRNA levels, along with reduced APP processing 
[112]. The study thus concluded that melatonin supports its 
neuroprotective effect by attenuating the expression of BACE 
and PSEN1, reducing ROS linked to oxidative stress, and con-
sequently decreasing B-amyloid generation [112].
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CONCLUSION AND FUTURE 
DIRECTIONS

This review evaluated the potential of melatonin as an adjunc-
tive therapy for OSA by mitigating oxidative stress, inflamma-
tion, cardiovascular and metabolic dysfunction, and neurocog-
nitive impairment. It discussed findings from various animal 
studies demonstrating melatonin’s cardioprotective, glycemic, 
and lipid-regulating effects, as well as its role in enhancing cog-
nitive function. Although preclinical studies provide compel-
ling evidence for melatonin’s potential benefits in OSA, clinical 
data remain limited.

Some studies have explored melatonin as part of a personal-
ized combination therapy approach for OSA, emphasizing its 
potential to complement CPAP by improving sleep efficiency 
and reducing oxidative stress. The antioxidant properties of mel-
atonin may reduce loop gain and apnea-hypopnea index (AHI) 
by limiting the formation of ROS and subsequent IH-induced 
ventilatory neuroplasticity, which impairs chemoreflex control 
of ventilation [113].

These findings suggest that melatonin supplementation could 
be tailored based on individual chronotypes and disease sever-
ity, paving the way for precision medicine in OSA management 
[113]. The combination of therapies—such as positive airway 
pressure, surgery, pharmacologic agents, and hypoglossal nerve 
stimulation—targeting various physiological traits of OSA (e.g., 
pharyngeal critical closing pressure, loop gain, arousal thresh-
old, and upper airway recruitment) may theoretically enhance 
treatment efficacy. Clinical trials have demonstrated improve-
ments in AHI with combination therapy [113], underscoring the 
need for further research to determine optimal dosing, long-
term safety, and the effects of melatonin alongside CPAP and 
other treatment modalities.

In summary, melatonin shows promise as a therapeutic ad-
junct for mitigating the consequences of CIH associated with 
OSA. Its antioxidant and anti-inflammatory properties offer 
protective effects against CIH-induced cardiovascular, metabol-
ic, and neurological complications. Emerging evidence under-
scores melatonin’s capacity to reduce oxidative stress and inflam-
mation, supporting its potential role in addressing OSA-related 
comorbidities. Despite encouraging preclinical and early clini-
cal findings, further large-scale studies are needed to establish 
optimal dosing, long-term safety, and efficacy. Integrating mela-
tonin into OSA management could expand the therapeutic op-
tions, particularly for patients with poor adherence to standard 
treatments such as CPAP. Ongoing clinical trials aim to evaluate 
the effectiveness of melatonin in alleviating OSA-related com-
plications and symptoms.

Availability of Data and Material 
Data sharing not applicable to this article as no datasets were generated or 
analyzed during the study. 

Author Contributions
Conceptualization: Jose Javier Lasala, Don Eliseo III Lucero-Prisno. Data 
curation: Jose Javier Lasala. Formal analysis: Jose Javier Lasala. Investiga-
tion: Jose Javier Lasala. Methodology: Jose Javier Lasala. Project admin-
istration: Jose Javier Lasala. Resources: Don Eliseo III Lucero-Prisno. Su-
pervision: Don Eliseo III Lucero-Prisno. Validation: Jose Javier Lasala. 
Visualization: Jose Javier Lasala. Writing—original draft: Jose Javier Lasa-
la. Writing—review & editing: Jose Javier Lasala, Don Eliseo III Lucero-
Prisno.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Funding Statement
None

Acknowledgements
None 

REFERENCES
1. Chang JL, Goldberg AN, Alt JA, Mohammed A, Ashbrook L, Auck-

ley D, et al. International consensus statement on obstructive sleep 
apnea. Int Forum Allergy Rhinol 2023;13:1061-482.

2. Flint PW, Haughey BH, Lund VJ, Niparko JK, Robbins KT, Thomas 
JR, et al. Cummings otolaryngology-head and neck surgery e-book. 6th 
ed. Philadelphia; Saunders 2014.

3. McNicholas WT. Obstructive sleep apnoea and comorbidity – an 
overview of the association and impact of continuous positive airway 
pressure therapy. Expert Rev Respir Med 2019;13:251-61.

4. Huh G, Han KD, Park YM, Park CS, Lee KN, Lee EY, et al. Comor-
bidities associated with high-risk obstructive sleep apnea based on the 
STOP-BANG questionnaire: a nationwide population-based study. 
Korean J Intern Med 2023;38:80-92. 

5. Dewan NA, Nieto FJ, Somers VK. Intermittent hypoxemia and OSA: 
implications for comorbidities. Chest 2015;147:266-74.

6. Sforza E, Roche F. Chronic intermittent hypoxia and obstructive sleep 
apnea: an experimental and clinical approach. Hypoxia (Auckl) 2016; 
4:99-108.

7. Abbasi A, Gupta SS, Sabharwal N, Meghrajani V, Sharma S, Kamholz 
S, et al. A comprehensive review of obstructive sleep apnea. Sleep Sci 
2021;14:142-54.

8. Lévy P, Pépin JL, Arnaud C, Tamisier R, Borel JC, Dematteis M, et al. 
Intermittent hypoxia and sleep-disordered breathing: current con-
cepts and perspectives. Eur Respir J 2008;32:1082-95.

9. Randerath W, Verbraecken J, de Raaff CAL, Hedner J, Herkenrath S, 
Hohenhorst W, et al. European Respiratory Society guideline on non-
CPAP therapies for obstructive sleep apnoea. Eur Respir Rev 2021;30: 
210200.

10. Cuspidi C, Tadic M, Gherbesi E, Sala C, Grassi G. Targeting subclini-
cal organ damage in obstructive sleep apnea: a narrative review. J 
Hum Hypertens 2021;35:26-36.

11. Lv R, Liu X, Zhang Y, Dong N, Wang X, He Y, et al. Pathophysiologi-
cal mechanisms and therapeutic approaches in obstructive sleep ap-
nea syndrome. Signal Transduct Target Ther 2023;8:218.

12. Ma L, Zhang J, Liu Y. Roles and mechanisms of obstructive sleep ap-
nea-hypopnea syndrome and chronic intermittent hypoxia in athero-
sclerosis: evidence and prospective. Oxid Med Cell Longev 2016;2016: 
8215082.

13. Ludwig K, Huppertz T, Radsak M, Gouveris H. Cellular immune dys-
function in obstructive sleep apnea. Front Surg 2022;9:890377.

14. Gaoatswe G, Kent BD, Corrigan MA, Nolan G, Hogan AE, McNich-
olas WT, et al. Invariant natural killer T cell deficiency and functional 
impairment in sleep apnea: links to cancer comorbidity. Sleep 2015; 



90  Sleep Med Res 2025;16(2):84-92

SMR
38:1629-34.

15. Lavie L. Intermittent hypoxia and obstructive sleep apnea: mecha-
nisms, interindividual responses and clinical insights. Atherosclerosis, 
Arteriosclerosis and Arteriolosclerosis 2020.

16. Lavie L. Obstructive sleep apnoea syndrome – an oxidative stress dis-
order. Sleep Med Rev 2003;7:35-51.

17. Dyugovskaya L, Lavie P, Lavie L. Increased adhesion molecules ex-
pression and production of reactive oxygen species in leukocytes of 
sleep apnea patients. Am J Respir Crit Care Med 2002;165:934-9.

18. Lee CHK, Leow LC, Song PR, Li H, Ong TH. Acceptance and adher-
ence to continuous positive airway pressure therapy in patients with 
obstructive sleep apnea (OSA) in a Southeast Asian privately funded 
healthcare system. Sleep Sci 2017;10:57-63.

19. Shelgikar AV, Aronovich S, Stanley JJ. Multidisciplinary alternatives 
to CPAP program for CPAP-intolerant patients. J Clin Sleep Med 
2017;13:505-10.

20. Cistulli PA, Sutherland K. Deep phenotyping in obstructive sleep ap-
nea. A step closer to personalized therapy. Am J Respir Crit Care Med 
2016;194:1317-8.

21. Zhou N, Ho JPTF, Lobbezoo F, Aarab G, de Vries N, de Lange J. Ef-
fects of maxillomandibular advancement on respiratory function and 
facial aesthetics in obstructive sleep apnoea patients with versus with-
out maxillomandibular deficiency. Int J Oral Maxillofac Surg 2023;52: 
343-52.

22. Karel P, Schilperoord M, Reichman LJA, Krabbe JG. The dark side of 
apnea: altered 24-hour melatonin secretion in obstructive sleep apnea 
(OSAS) is disease severity dependent. Sleep Breath 2024;28:1751-9.

23. Papaioannou I, Twigg GL, Kemp M, Roughton M, Hooper J, Morrell 
MJ, et al. Melatonin concentration as a marker of the circadian phase 
in patients with obstructive sleep apnoea. Sleep Med 2012;13:167-71.

24. Malicki M, Karuga FF, Szmyd B, Sochal M, Gabryelska A. Obstructive 
sleep apnea, circadian clock disruption, and metabolic consequences. 
Metabolites 2023;13:60. 

25. Tordjman S, Chokron S, Delorme R, Charrier A, Bellissant E, Jaafari 
N, et al. Melatonin: pharmacology, functions and therapeutic bene-
fits. Curr Neuropharmacol 2017;15:434-43.

26. Hardeland R, Pandi-Perumal SR. Melatonin, a potent agent in anti-
oxidative defense: actions as a natural food constituent, gastrointesti-
nal factor, drug and prodrug. Nutr Metab (Lond) 2005;2:22.

27. Reiter RJ, Tan DX, Maldonado MD. Melatonin as an antioxidant: 
physiology versus pharmacology. J Pineal Res 2005;39:215-6.

28. Cho JH, Bhutani S, Kim CH, Irwin MR. Anti-inflammatory effects 
of melatonin: a systematic review and meta-analysis of clinical trials. 
Brain Behav Immun 2021;93:245-53.

29. Li X, Wang F, Gao Z, Huang W, Zhang X, Liu F, et al. Melatonin at-
tenuates chronic intermittent hypoxia-induced intestinal barrier dys-
function in mice. Microbiol Res 2023;276:127480.

30. Hung MW, Kravtsov GM, Lau CF, Poon AM, Tipoe GL, Fung ML. 
Melatonin ameliorates endothelial dysfunction, vascular inflamma-
tion, and systemic hypertension in rats with chronic intermittent hy-
poxia. J Pineal Res 2013;55:247-56. 

31. Reiter RJ, Tan DX, Galano A. Melatonin reduces lipid peroxidation 
and membrane viscosity. Front Physiol 2014;5:377.

32. Randhawa PK, Gupta MK. Melatonin as a protective agent in cardiac 
ischemia-reperfusion injury: vision/illusion? Eur J Pharmacol 2020; 
885:173506.

33. Anderson G, Maes M. Local melatonin regulates inflammation reso-
lution: a common factor in neurodegenerative, psychiatric and sys-
temic inflammatory disorders. CNS Neurol Disord Drug Targets 2014; 
13:817-27.

34. Sun H, Gusdon AM, Qu S. Effects of melatonin on cardiovascular 
diseases: progress in the past year. Curr Opin Lipidol 2016;27:408-13.

35. Gonzaga C, Bertolami A, Bertolami M, Amodeo C, Calhoun D. Ob-
structive sleep apnea, hypertension and cardiovascular diseases. J Hum 
Hypertens 2015;29:705-12.

36. Ge X, Han F, Huang Y, Zhang Y, Yang T, Bai C, et al. Is obstructive 
sleep apnea associated with cardiovascular and all-cause mortality? 
PLoS One 2013;8:e69432.

37. Leung RS, Bradley TD. Sleep apnea and cardiovascular disease. Am J 
Respir Crit Care Med 2001;164:2147-65.

38. Jean-Louis G, Zizi F, Clark LT, Brown CD, McFarlane SI. Obstructive 
sleep apnea and cardiovascular disease: role of the metabolic syn-
drome and its components. J Clin Sleep Med 2008;4:261-72.

39. Marin JM, Carrizo SJ, Vicente E, Agusti AG. Long-term cardiovascu-
lar outcomes in men with obstructive sleep apnoea-hypopnoea with 
or without treatment with continuous positive airway pressure: an 
observational study. Lancet 2005;365:1046-53.

40. Li YE, Ren J. Association between obstructive sleep apnea and cardio-
vascular diseases. Acta Biochim Biophys Sin (Shanghai) 2022;54:882-
92.

41. Prabhakar NR, Peng YJ, Nanduri J. Hypoxia-inducible factors and ob-
structive sleep apnea. J Clin Invest 2020;130:5042-51.

42. Wang PP, She MH, He PP, Chen WJ, Laudon M, Xu XX, et al. Piromel-
atine decreases triglyceride accumulation in insulin resistant 3T3-L1 
adipocytes: role of ATGL and HSL. Biochimie 2013;95:1650-4.

43. da Rosa DP, Forgiarini LF, Baronio D, Feijó CA, Martinez D, Marroni 
NP. Simulating sleep apnea by exposure to intermittent hypoxia in-
duces inflammation in the lung and liver. Mediators Inflamm 2012; 
2012:879419. 

44. Abboud F, Kumar R. Obstructive sleep apnea and insight into mech-
anisms of sympathetic overactivity. J Clin Invest 2014;124:1454-7.

45. Diamond JA, Ismail H. Obstructive sleep apnea and cardiovascular 
disease. Clin Geriatr Med 2021;37:445-56.

46. De Torres-Alba F, Gemma D, Armada-Romero E, Rey-Blas JR, López-
de-Sá E, López-Sendon JL. Obstructive sleep apnea and coronary ar-
tery disease: from pathophysiology to clinical implications. Pulm Med 
2013;2013:768064.

47. Yeung HM, Hung MW, Lau CF, Fung ML. Cardioprotective effects of 
melatonin against myocardial injuries induced by chronic intermit-
tent hypoxia in rats. J Pineal Res 2015;58:12-25.

48. Mendes L, Queiroz M, Sena CM. Melatonin and vascular function. 
Antioxidants (Basel) 2024;13:747.

49. Alonso M, Collado PS, González-Gallego J. Melatonin inhibits the 
expression of the inducible isoform of nitric oxide synthase and nu-
clear factor kappa B activation in rat skeletal muscle. J Pineal Res 
2006;41:8-14. Retraction in: J Pineal Res 2024;76:e12972. doi: https://
doi.org/10.1111/jpi.12972. 

50. Xie S, Deng Y, Pan YY, Wang ZH, Ren J, Guo XL, et al. Melatonin 
protects against chronic intermittent hypoxia-induced cardiac hyper-
trophy by modulating autophagy through the 5’ adenosine mono-
phosphate-activated protein kinase pathway. Biochem Biophys Res 
Commun 2015;464:975-81.

51. Wang ZV, Hill JA. Protein quality control and metabolism: bidirec-
tional control in the heart. Cell Metab 2015;21:215-26.

52. Carlberg C. Gene regulation by melatonin. Ann N Y Acad Sci 2000; 
917:387-96.

53. Antić VM, Antic M, Stojiljkovic N, Stanković N, Pavlović M, Sokolović 
D. Role of melatonin in regulating rat skeletal muscle tissue inflam-
mation and damage following carbon tetrachloride intoxication. Int J 
Mol Sci 2025;26:1718.

54. Pogan L, Bissonnette P, Parent L, Sauvé R. The effects of melatonin on 
Ca(2+) homeostasis in endothelial cells. J Pineal Res 2002;33:37-47.

55. Maxwell AJ. Mechanisms of dysfunction of the nitric oxide pathway 
in vascular diseases. Nitric Oxide 2002;6:101-24.

56. Mutoh T, Shibata S, Korf HW, Okamura H. Melatonin modulates the 
light-induced sympathoexcitation and vagal suppression with partic-
ipation of the suprachiasmatic nucleus in mice. J Physiol 2003;547: 
317-32.

57. Wang C, Tan J, Miao Y, Zhang Q. Obstructive sleep apnea, prediabe-
tes and progression of type 2 diabetes: a systematic review and meta-

https://doi.org/10.1111/jpi.12972
https://doi.org/10.1111/jpi.12972


Lasala JJ and Lucero-Prisno DE III
Melatonin’s Therapeutic Role in OSA

   www.sleepmedres.org  91

analysis. J Diabetes Investig 2022;13:1396-411.
58. Nadeem R, Singh M, Nida M, Waheed I, Khan A, Ahmed S, et al. Ef-

fect of obstructive sleep apnea hypopnea syndrome on lipid profile: a 
meta-regression analysis. J Clin Sleep Med 2014;10:475-89.

59. Kim DH, Kim B, Han K, Kim SW. The relationship between meta-
bolic syndrome and obstructive sleep apnea syndrome: a nationwide 
population-based study. Sci Rep 2021;11:8751.

60. Soin D, Kumar PA, Chahal J, Chawla SPS, Kaur S, Garg R, et al. Eval-
uation of obstructive sleep apnea in metabolic syndrome. J Family 
Med Prim Care 2019;8:1580-6.

61. Drager LF, Togeiro SM, Polotsky VY, Lorenzi-Filho G. Obstructive 
sleep apnea: a cardiometabolic risk in obesity and the metabolic syn-
drome. J Am Coll Cardiol 2013;62:569-76.

62. Xu S, Wan Y, Xu M, Ming J, Xing Y, An F, et al. The association be-
tween obstructive sleep apnea and metabolic syndrome: a systematic 
review and meta-analysis. BMC Pulm Med 2015;15:105.

63. Drager LF, Jun JC, Polotsky VY. Metabolic consequences of intermit-
tent hypoxia: relevance to obstructive sleep apnea. Best Pract Res Clin 
Endocrinol Metab 2010;24:843-51.

64. Li J, Thorne LN, Punjabi NM, Sun CK, Schwartz AR, Smith PL, et al. 
Intermittent hypoxia induces hyperlipidemia in lean mice. Circ Res 
2005;97:698-706.

65. Li J, Grigoryev DN, Ye SQ, Thorne L, Schwartz AR, Smith PL, et al. 
Chronic intermittent hypoxia upregulates genes of lipid biosynthesis 
in obese mice. J Appl Physiol 2005;99:1643-8.

66. Savransky V, Jun J, Li J, Nanayakkara A, Fonti S, Moser AB, et al. Dys-
lipidemia and atherosclerosis induced by chronic intermittent hypoxia 
are attenuated by deficiency of stearoyl coenzyme A desaturase. Circ 
Res 2008;103:1173-80.

67. Albreiki MS, Middleton B, Hampton SM. The effect of melatonin on 
glucose tolerance, insulin sensitivity and lipid profiles after a late eve-
ning meal in healthy young males. J Pineal Res 2021;71:e12770.

68. Delpino FM, Figueiredo LM, Nunes BP. Effects of melatonin supple-
mentation on diabetes: a systematic review and meta-analysis of ran-
domized clinical trials. Clin Nutr 2021;40:4595-605.

69. Li Y, Xu Z. Effects of melatonin supplementation on insulin levels and 
insulin resistance: a systematic review and meta-analysis of random-
ized controlled trials. Horm Metab Res 2021;53:616-24.

70. Pourhanifeh MH, Hosseinzadeh A, Dehdashtian E, Hemati K, Meh-
rzadi S. Melatonin: new insights on its therapeutic properties in dia-
betic complications. Diabetol Metab Syndr 2020;12:30.

71. Watanabe K, Nakano M, Maruyama Y, Hirayama J, Suzuki N, Hattori 
A. Nocturnal melatonin increases glucose uptake via insulin-inde-
pendent action in the goldfish brain. Front Endocrinol (Lausanne) 
2023;14:1173113.

72. Briançon-Marjollet A, Weiszenstein M, Henri M, Thomas A, Godin-
Ribuot D, Polak J. The impact of sleep disorders on glucose metabo-
lism: endocrine and molecular mechanisms. Diabetol Metab Syndr 
2015;7:25.

73. Martorina W, Tavares A. Effects of melatonin on glycemic variability 
in type 2 diabetes mellitus: protocol for a crossover, double-blind, pla-
cebo-controlled trial. JMIR Res Protoc 2023;12:e47887.

74. Kaminski RS, Martinez D, Fagundes M, Martins EF, Montanari CC, 
Rosa DP, et al. Melatonin prevents hyperglycemia in a model of sleep 
apnea. Arch Endocrinol Metab 2015;59:66-70.

75. Koziróg M, Poliwczak AR, Duchnowicz P, Koter-Michalak M, Sikora 
J, Broncel M. Melatonin treatment improves blood pressure, lipid 
profile, and parameters of oxidative stress in patients with metabolic 
syndrome. J Pineal Res 2011;50:261-6.

76. Sartori C, Dessen P, Mathieu C, Monney A, Bloch J, Nicod P, et al. 
Melatonin improves glucose homeostasis and endothelial vascular 
function in high-fat diet-fed insulin-resistant mice. Endocrinology 
2009;150:5311-7.

77. Hong SH, Lee DB, Yoon DW, Kim J. Melatonin improves glucose ho-
meostasis and insulin sensitivity by mitigating inflammation and ac-

tivating AMPK signaling in a mouse model of sleep fragmentation. 
Cells 2024;13:470.

78. Bertuglia S, Reiter RJ. Melatonin reduces microvascular damage and 
insulin resistance in hamsters due to chronic intermittent hypoxia. J 
Pineal Res 2009;46:307-13.

79. Mohammadi-Sartang M, Ghorbani M, Mazloom Z. Effects of mela-
tonin supplementation on blood lipid concentrations: a systematic 
review and meta-analysis of randomized controlled trials. Clin Nutr 
2018;37:1943-54.

80. Ou TH, Tung YT, Yang TH, Chien YW. Melatonin improves fatty liv-
er syndrome by inhibiting the lipogenesis pathway in hamsters with 
high-fat diet-induced hyperlipidemia. Nutrients 2019;11:748.

81. Karolczak K, Watala C. The mystery behind the pineal gland: melato-
nin affects the metabolism of cholesterol. Oxid Med Cell Longev 2019;  
2019:4531865.

82. Genario R, Cipolla-Neto J, Bueno AA, Santos HO. Melatonin supple-
mentation in the management of obesity and obesity-associated dis-
orders: a review of physiological mechanisms and clinical applica-
tions. Pharmacol Res 2021;163:105254.

83. Hussain SA. Effect of melatonin on cholesterol absorption in rats. J 
Pineal Res 2007;42:267-71.

84. Tamura I, Tamura H, Kawamoto-Jozaki M, Doi-Tanaka Y, Takagi H, 
Shirafuta Y, et al. Long-term melatonin treatment attenuates body 
weight gain with aging in female mice. J Endocrinol 2021;251:15-25.

85. Ren J, Jin M, You ZX, Luo M, Han Y, Li GC, et al. Melatonin prevents 
chronic intermittent hypoxia-induced injury by inducing sirtuin 1-me-
diated autophagy in steatotic liver of mice. Sleep Breath 2019;23:825-36.

86. Singh R, Kaushik S, Wang Y, Xiang Y, Novak I, Komatsu M, et al. Au-
tophagy regulates lipid metabolism. Nature 2009;458:1131-5.

87. Leng Y, McEvoy CT, Allen IE, Yaffe K. Association of sleep-disordered 
breathing with cognitive function and risk of cognitive impairment: a 
systematic review and meta-analysis. JAMA Neurol 2017;74:1237-45.

88. Bucks RS, Olaithe M, Eastwood P. Neurocognitive function in obstruc-
tive sleep apnoea: a meta-review. Respirology 2013;18:61-70.

89. Olaithe M, Bucks RS, Hillman DR, Eastwood PR. Cognitive deficits 
in obstructive sleep apnea: insights from a meta-review and compari-
son with deficits observed in COPD, insomnia, and sleep deprivation. 
Sleep Med Rev 2018;38:39-49.

90. Lee MH, Lee SK, Kim S, Kim REY, Nam HR, Siddiquee AT, et al. As-
sociation of obstructive sleep apnea with white matter integrity and 
cognitive performance over a 4-year period in middle to late adult-
hood. JAMA Netw Open 2022;5:e2222999.

91. Gurbani N, Naismith S, Rosenzweig I, Drakatos P, Lam A. Should we 
treat sleep apnoea to prevent dementia? Curr Treat Options Neurol 
2025;27:26.

92. Krysta K, Bratek A, Zawada K, Stepańczak R. Cognitive deficits in 
adults with obstructive sleep apnea compared to children and adoles-
cents. J Neural Transm (Vienna) 2017;124(Suppl 1):187-201.

93. Thompson C, Legault J, Moullec G, Martineau-Dussault MÈ, Baltzan 
M, Cross N, et al. Association between risk of obstructive sleep ap-
nea, inflammation and cognition after 45 years old in the Canadian 
Longitudinal Study on Aging. Sleep Med 2022;91:21-30.

94. Marchi NA, Solelhac G, Berger M, Haba-Rubio J, Gosselin N, Vol-
lenweider P, et al. Obstructive sleep apnoea and 5-year cognitive de-
cline in the elderly. Eur Respir J 2023;61:2201621. 

95. Emamian F, Khazaie H, Tahmasian M, Leschziner GD, Morrell MJ, 
Hsiung GY, et al. The association between obstructive sleep apnea and 
Alzheimer’s disease: a meta-analysis perspective. Front Aging Neuro-
sci 2016;8:78.

96. Meerlo P, Mistlberger RE, Jacobs BL, Heller HC, McGinty D. New 
neurons in the adult brain: the role of sleep and consequences of sleep 
loss. Sleep Med Rev 2009;13:187-94.

97. Cirelli C. Sleep and synaptic changes. Curr Opin Neurobiol 2013;23: 
841-6.

98. Heinzer R, Gaudreau H, Décary A, Sforza E, Petit D, Morisson F, et 



92  Sleep Med Res 2025;16(2):84-92

SMR
al. Slow-wave activity in sleep apnea patients before and after continu-
ous positive airway pressure treatment: contribution to daytime sleep-
iness. Chest 2001;119:1807-13.

99. Van Dongen HP, Dinges DF. Sleep, circadian rhythms, and psycho-
motor vigilance. Clin Sports Med 2005;24:237-49.

100. Nguyen CD, Wellman A, Jordan AS, Eckert DJ. Mild airflow limita-
tion during N2 sleep increases K-complex frequency and slows elec-
troencephalographic activity. Sleep 2016;39:541-50.

101. Carvalho DZ, Gerhardt GJ, Dellagustin G, de Santa-Helena EL, Lemke 
N, Segal AZ, et al. Loss of sleep spindle frequency deceleration in ob-
structive sleep apnea. Clin Neurophysiol 2014;125:306-12.

102. De Gennaro L, Gorgoni M, Reda F, Lauri G, Truglia I, Cordone S, et 
al. The fall of sleep K-complex in Alzheimer disease. Sci Rep 2017;7: 
39688.

103. Gosselin N, Baril AA, Osorio RS, Kaminska M, Carrier J. Obstruc-
tive sleep apnea and the risk of cognitive decline in older adults. Am J 
Respir Crit Care Med 2019;199:142-8.

104. Legault J, Thompson C, Martineau-Dussault MÈ, André C, Baril AA, 
Martinez Villar G, et al. Obstructive sleep apnea and cognitive de-
cline: a review of potential vulnerability and protective factors. Brain 
Sci 2021;11:706. 

105. Seda G, Shrivastava S. Effects of obstructive sleep apnea and insom-
nia on cognitive function. Medical Research Archives 2023;11.

106. Macey PM, Kumar R, Woo MA, Valladares EM, Yan-Go FL, Harper 

RM. Brain structural changes in obstructive sleep apnea. Sleep 2008; 
31:967-77.

107. Joo EY, Tae WS, Lee MJ, Kang JW, Park HS, Lee JY, et al. Reduced 
brain gray matter concentration in patients with obstructive sleep ap-
nea syndrome. Sleep 2010;33:235-41.

108. Lim AS, Yu L, Schneider JA, Bennett DA, Buchman AS. Sleep frag-
mentation, cerebral arteriolosclerosis, and brain infarct pathology in 
community-dwelling older people. Stroke 2016;47:516-8.

109. Lajoie AC, Lafontaine AL, Kimoff RJ, Kaminska M. Obstructive sleep 
apnea in neurodegenerative disorders: current evidence in support of 
benefit from sleep apnea treatment. J Clin Med 2020;9:297.

110. Tozihi M, Shademan B, Yousefi H, Avci CB, Nourazarian A, Deh-
ghan G. Melatonin: a promising neuroprotective agent for cerebral 
ischemia-reperfusion injury. Front Aging Neurosci 2023;15:1227513. 

111. Hung MW, Tipoe GL, Poon AM, Reiter RJ, Fung ML. Protective ef-
fect of melatonin against hippocampal injury of rats with intermit-
tent hypoxia. J Pineal Res 2008;44:214-21.

112. Ng KM, Lau CF, Fung ML. Melatonin reduces hippocampal beta-
amyloid generation in rats exposed to chronic intermittent hypoxia. 
Brain Res 2010;1354:163-71.

113. Deacon NL, Jen R, Li Y, Malhotra A. Treatment of obstructive sleep 
apnea. Prospects for personalized combined modality therapy. Ann 
Am Thorac Soc 2016;13:101-8.


