
Bushra Khairuddin Abdulqader                                                        Effect of Endogenous Melatonin Hormone on ..  

84                                                                                                                Ann Coll Med Mosul June 2023 Vol. 45 No.1 

Effect of Endogenous Melatonin Hormone on 

Cardiovascular System: A Review of Literature 
 

Bushra Khairuddin Abdulqader 
Department of Medical Physiology, College of Medicine, University of Mosul, Mosul, Iraq 

Correspondence: bushra.khair@uomosul.edu.iq 

 
(Ann Coll Med Mosul 2023; 45 (1):84-91). 

Received: 26
th

 Dece. 2022;  Accepted: 20
th

 Febr. 2023. 

 

ABSTRACT 
Melatonin (MLT) "N-acetyl-5-methoxytryptamine"; a pineal hormone; has a diurnal variation and may be 

necessary for the suprachiasmatic nucleus (SCN) and peripheral tissue's molecular circadian clocks to be 
synchronized, has powerful receptor-dependent and receptor-independent effects on a number of 
cardiovascular (CV) variables, including endothelial cells function, thrombus formation, blood pressure (BP), 
and heart rate (HR). MLT possesses antioxidative, anti-inflammatory, chronobiotic, and perhaps epigenetics 
regulatory characteristics. Low blood concentrations of MLT have been found in persons who have coronary 
artery disease (CAD), arterial hypertension (HT), and congestive cardiac failure. The physiological function of 
endogenous MLT and its circadian rhythm in the human CV system is reviewed in this article. 
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 والأوعية القلب وظام على الداخلي الميلاتوويه هرمون تأثير

 مقالة مراجعة: الدموية

 
 عبذالقادس خيشالذيي بششٓ

 عشاق الوْطل، الوْطل، جاهعت الطب، كليت الطبيت، الفسلجت فشع

 

 الخلاصة

، الزی لَ حبايي يْهی ّيوکي أى يشاسک فی حزاهي N-acetyl-5-methoxytryptamine)) ُشهْى الويلاحًْيي الظٌْبشی

الساعاث البيْلْجيت فی الأًسجت الوحيطيت ّالٌْاة فْق الخظالبيت، لَ حأثيش قْی بْاسطت الوسخقبلاث ّالخأثيشاث الوسخقلت عي 

ّظيفت الخلايا البطاًيت، ّحکْيي الجلطت، ّضغط الذم،  الوسخقبلاث علٔ عذد هي هخغيشاث القلب ّالأّعيت الذهْيت، بوا فی رلک

ّهعذل ضشباث القلب. يوخلک الويلاحًْيي خظائض کوضاد للأکسذة، هضاد للالخِاباث، هؤقج بايْلْجی، ّسبوا الخظائض 

ل القلب الخٌظيويت اللاجيٌيت. لقذ لْحع أى الأشخاص الوظابيي بوشع الششياى الخاجی، ّاسحفاع ضغط الذم الششياًی، ّفش

الاحخقاًی لذيِن هسخْياث هٌخفضت هي الويلاحًْيي. فی ُزٍ الوقالت حخن هشاجعت الْظيفت الفسيْلْجيت لـلويلاحًْيي الذاخلی ّإيقاعِا 

 .اليْهی فی ًظام القلب ّالأّعيت الذهْيت لذٓ الاًساى

 

 .القلبت يحوا، يْهيحْاحش ، تيت الذهْيالقلب ّالأّع، ييلاحًْيه الكلمات المفتاحية :

 

INTRODUCTION 
he only neuroendocrine hormone known to 
be made by the pineal gland (PG), melatonin 

(MLT), "N-acetyl-5-methoxytryptamine", is secreted 
in response to darkness, so named as "hormone of 
darkness" 

1,2
. Photosensitive retinal ganglion cells 

sense photic input, that is then sent to the SCN in 
the hypothalamus, paraventricular nucleus (PVN), 
the inter-mediolateral nucleus in the spine, and to 
superior cervical ganglia by adrenergic 
sympathetic preganglionic neurons, that innervate 

the PG 
3
, to control the inhibition or stimulation of 

MLT secretion, which is made from tryptophan
4
. 

MLT undergoes hepatic metabolization and is 
eliminated in urine in form of 6-sulfatoxymelatonin 
(aMT6s)

5
. Numerous other tissues, as the 

gastrointestinal tract, retina, testes, cochlea, bone 
marrow, and thymus, as well as immune system 
cells, glial cells, and astrocytes, are also able to 
synthesize MLT 

6-9
, besides the PG. Depending on 

the time of day, the physiological levels of MLT 
range from 5 to 200 pg/mL

10
.  

T 
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Melatonin takes part in several biological 
processes; by two G-protein-coupled receptors 
(Fig.1) called MT1 and MT2; as circadian rhythm 
control, sleep, immune system, BP, regulating 
behavior and mood, removing free oxygen 
radicals, retinal injury protection, tumor growth 
inhibition, etc

11
. Furthermore, MLT possesses an 

affinity for other binding locations, initially believed 
to be MT3 membrane bound receptor, however, 
was then known as a quinone reductase 2 (NQO2 
or QR2)

8
.  

Because of its amphiphilicity, MLT can enter the 
cellular organelles, and nuclear envelopes and 
interacting immediately with intracellular 
molecules, this is known as non-receptor mediated 

actions
12. 

MLT is recognized to be an efficient 
antioxidant through working as a good direct free 
radical (FR) scavenger, binding to transition 
elements to prevent the development of the 
hydroxyl radical and stimulating the transcription 
and activity of antioxidant enzymes. In addition, 
because it is concentrated in the mitochondria, 
where FRs are created spontaneously during 
cellular respiration, MLT shields lipids, proteins, 

and DNA from oxidative damage
13-19. 

 
 
 
 

 

 
 

Fig.1 Summary of Melatonin Action
20 

 
Melatonin has well-known effects on the CVS 

(Fig.2). It has been demonstrated to play a 
fundamental part in the control of the CVS, 
particularly BP, since the 1960s

21,22
. MLT is a key 

regulator of many other CVS parameters, including 
HR and vascular resistance, in addition to BP. It 
controls the CVS through immediate, prospective, 
and chronobiotic effects that are both receptor- 
and non-receptor-mediated. The two most 
significant non-receptor mediated effects are 
MLT's ability to regulate mitochondrial function and 

antioxidant processes. The heart (coronary 
arteries, left ventricle, and cardiomyocytes), blood 
vessels, and central nervous system regions 
involved in CVS control all have MLT receptors

23-

28
. 
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Fig.2 Cardiovascular protection Role of Melatonin
29 

 

Melatonin and Blood Pressure 
Circadian differences in BP and catecholamines 

concentrations; were seen in many research; rise 
during the day's active phase and decrease during 
the day's resting phase 

12,30
. Yildiz and Akdemir 

studied the endogenous effects of MLT on BP and 
arterial distensibility, which was determined by the 
aortic pulse- wave velocity (PWV). The diurnal 
levels of MLT were shown to be negatively 
correlated with the aortic PWV 

31
. These effects 

may be attributable to melatonin's direct action on 
the artery wall via its receptor; MT1 activation 
results in vasoconstriction, whereas MT2 activation 
results in vasodilation; or to the modification of 
autonomic activity

32-34
 by acting centrally in the 

hypothalamic PVN, likely decreasing the 
hypothalamic-pituitary-adrenal axis and 
sympathetic outputs, in the region postrema, 
controlling the baroreflex operating point, 
decreasing the sympathetic activity and stimulating 
the parasympathetic activity, in the caudal and/or 
the rostral ventrolateral medulla controlling HR

35-39
. 

Some researchers believe that melatonin's ability 
to stop endothelial nitric oxide synthase from 
becoming methylated is what causes it to have a 
vasodilator effect

40
. Additionally, MLT plays a 

crucial role in the epigenetic regulation of adult BP, 
which is programmed during fetal and/or neonatal 
development

41,42
. MLT is directly engaged, through 

immediate actions, in the regulation of the 
anticipated BP dipping that happens nightly in 
humans, in addition to controlling daily BP 
rhythm .

43-45
. 

 

Effect of Melatonin on Heart rate and 

Rhythm 
Melatonin can lower HR in humans, so it has 

sympatholytic properties. There are various ways 
in which MLT might decrease the sympathetic 
drive through negative feedback. First, MLT 
increases GABAergic signaling, which is implicated 
in the inhibition of the PVN by the SCN

46,47
. The 

capacity of MLT to boost the bioavailability of NO 
may also further enhance the suppression of the 
PVN, as NO production increases GABAergic 
inhibitory action in PVN.

36,47
 

The MLT′s receptor-dependent and independent 
actions allow it to exert its electrophysiological 
effects at a variety of levels. Several investigations 
supported antiarrhythmic defense and linked it to 
MLT's extraordinary antioxidant characteristics. 
MLT delayed the activation of the epicardial action 
potential and stopped QRS widening. MT1 may be 
responsible for the action potential shortening. 
Through intracellular signaling, MT1 and MT2 may 
also indirectly influence several effects on cardiac 
electrophysiology as increasing phospholipase C, 
decreasing cAMP, and activating protein Kinase 
C.

48
 

 

Melatonin and Cardiomyocytes 
Melatonin 1 and MT 2 were presented in heart 

muscles. Though the precise function of MLT in 
human ventricular function is uncertain, receptor-
dependent and receptor-independent actions are 
expected to be implicated in the effect of MLT in 
cardiac failure. Most of the research evaluating the 
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association between MLT and HF focused on the 
protecting effect of MLT by its antioxidant feature 
instead of its immediate action on MT1 and MT2 
receptors; by this feature, it can protect ischemia-
reperfusion injury (IRI) caused by free oxygen 
radicals. MLT enhances coronary flow and heart 
function by MT1 and MT2, ß-adrenoceptors, and 
regulation of nitric oxide synthase (NOS).

34,49,50
 

MLT also prevented cardiac apoptosis, preserved 
ischemic cardiomyocytes' mitochondrial structural 
strength, encouraged ATP generation, and 
enhanced cardiac performance.

51
 

 

Melatonin and Platelets Function 

Many physiological reactions in human platelets 
can be inhibited by MLT, as the aggregation 
phenomena, ATP and serotonin release (indices of 
the secretory mechanism of the platelet), and 
thromboxane B2 synthesis.

52,53
 

. 

Melatonin and Endothelium 
Melatonin is crucial for protecting endothelial cells 

against the production of free radicals and 
associated biochemical injuries. MLT has strong 
protective properties by decreasing lipid, BP and 
rising NO bioavailability. Also, it's shown that 
inhibiting the nocturnal surge of MLT is linked to an 
increase in the expression of endothelial cell 
adhesion molecules.

54
  

 

Melatonin and some Cardiovascular 

Diseases 
Melatonin production in humans declines with 

aging and it is also markedly reduced in several 
age-related disorders, such as CV disease. 
Physiological-temporal circadian rhythm is 
disturbed by social and commercial stress like shift 
employment, which may be the cause of chronic 
illnesses like CVdisease.

48,52
 

The production rates of MLT are low in patients 
with CAD and blood MLT level and disease 
severity are correlated. When there has been an 
acute coronary syndrome, reactive species of 
oxygen and nitrogen play a crucial role in the 
development of heart damage during IRI. The 
documented reduced serum concentration of MLT 
in this population raises the risk of additional 
cardiac harm from IRI because MLT has been 
characterized as a strong FR scavenger which it 
guards from reactive species of oxygen and 
nitrogen with higher efficiency. Additionally, under 
situations of high oxidative stress, such as acute 
coronary syndrome, MLT indirectly activates anti-
oxidative enzymes such as superoxide dismutases 
(SOD), glutathione peroxidase (GPx), glutathione 

reductase (GR), and G6PD, this reduces molecular 
damage.

55-57
 

Melatonin acts as a rhythmic regulator for normal 
cardiac rhythm and a potential preventative agent 
for ventricular fibrillation. It has remarkable acute 
and chronic anti-arrhythmic properties due to its 
pleiotropic actions.

58
 In pinealectomized mice, 

reperfusion arrhythmias worsen, indicating a 
protecting role for endogenous physiological MLT 
levels.

48
 

In those with acute myocardial infarction, 
Dominguez-Rodriguez et al. found a correlation 
between nocturnally elevated serum 
concentrations of oxidized low-density lipoprotein 
(ox-LDL); a significant contributor to endothelial 
dysfunction, atherosclerosis development, and 
plaques instabilities by numerous mechanisms; 
and decreased circulating MLT levels. MLT has the 
potential to reduce total cholesterol, rise high-
density lipoprotein (HDL) concentrations, and 
decrease the oxidation of LDL; changes that are 
often preventative of CV disease.

8,49,56,59,60 . 

Low aMT6s in urine was described in CHF and no 
discernible variations in the decreased urinary 
aMT6s values between individuals with acute and 
chronic CHF were found.

61,62
 

Rats that have had their pineal glands removed 
develop HT; MLT replacement either reverses or 
prevents this effect.

22,63
 Patients with HT were 

found to have decreased serum MLT levels.
33

 The 
non-dipper pattern, which is characterized by a 
blunted drop in the physiological BP's nocturnal 
reduction, is linked to HT-related organ damage 
like left ventricular hypertrophy, micro-albuminuria, 
decreased arterial compliance, and a bad 
prognosis for CV events. There have been studies 
showing that non-dippers' nocturnal MLT release is 
suppressed in hypertensive patients. 

45,64,65
 

 

CONCLUSION 
Endogenous MLT would be a naturally cardio-

protective agent with therapeutic promise. MLT 

rhythmicity seems to have essential roles in many 

CV activities as an antioxidant, an anti-

inflammatory agent, a chronobiotic and perhaps as 

an epigenetic regulator. 

 Its rise at night is linked to normal CV function. 

On the other side, lowered MLT levels are 

associated with diseases. MLT levels are declined 

by chronodisruptors and aging. MLT is a hopeful 

treatment for CV illnesses as myocardial IRI, HT, 

and heart failure.  

 

 

 



Bushra Khairuddin Abdulqader                                                        Effect of Endogenous Melatonin Hormone on ..  

88                                                                                                                Ann Coll Med Mosul June 2023 Vol. 45 No.1 

Acknowledgment 
I would like to thank Dr. Khairuddin A. Aldabbagh 

and Engineer Shams Khairuddin for their help to 
develop this work. 
 

Financial Support 
This study is self-funded research. 
 

Conflict of Interest 
The author declares that there are no conflicts of 

interest regarding the publication of this 
manuscript. 
 

REFERENCES 
1. Srinivasan V, Spence WD, Pandi-Perumal SR, 

Zakharia R, Bhatnagar KP, et al. Melatonin and 
human reproduction: shedding light on the 
darkness hormone. Gynecol Endocrinol. 2009; 
25:779–785.doi: 10.3109/09513590903159649. 

2. Opie LH, Lecour S. Melatonin has multiorgan 
effects. Eur Heart J Cardiovasc Pharmacother. 
2016 Oct;2(4):258-65. doi: 
10.1093/ehjcvp/pvv037. Epub 2016 Aug 8. 
PMID: 27533945. 

3. Ostrin L.A. Ocular and systemic melatonin and 
the influence of light exposure: Melatonin and 
light exposure. Clin. Exp. Optom. 2019; 102:99–
108. doi: 10.1111/cxo.12824. 

4. Acuña-Castroviejo, D., Escames, G., Venegas, 
C. et al. Extrapineal melatonin: sources, 
regulation, and potential functions. Cell. Mol. Life 
Sci. 2014; 71, 2997–3025. 
https://doi.org/10.1007/s00018-014-1579-2.  

5. Veen AV, Minović I, Faassen MV, Gomes-Neto 
AW, Berger SP, Bakker SJL, Kema IP. Urinary 
Excretion of 6-Sulfatoxymelatonin, the Main 
Metabolite of Melatonin, and Mortality in Stable 
Outpatient Renal Transplant Recipients. J Clin 
Med. 2020 Feb 14;9(2):525. doi: 
10.3390/jcm9020525. PMID: 32075158; PMCID: 
PMC7073605. 

6. Reiter, R.J.; Rosales-Corral, S.; Tan, D.X.; Jou, 
M.J.; Galano, A.; Xu, B. Melatonin as a 
mitochondria-targeted antioxidant: One of 
evolution’s best ideas. Cell. Mol. Life Sci. 2017, 
74, 3863–3881. DOI: 10.1007/s00018-017-2609-
7. 

7. Maldonado MD, Mora‐Santos M, Naji L, 

Carrascosa‐Salmoral MP, Naranjo MC, Calvo 
JR. Evidence of melatonin synthesis and release 
by mast cells. Possible modulatory role on 

inflammation. Pharmacol Res. 2010;62(3):282‐
287. DOI: 10.1016/j.phrs.2009.11.014. 

8. Anghel L, Baroiu L, Popazu CR, Pătraș D, Fotea 
S, Nechifor A, Ciubara A, Nechita L, Mușat CL, 
Stefanopol IA, Tatu AL, Ciubara AB. Benefits 

and adverse events of melatonin use in the 
elderly (Review). Exp Ther Med. 2022 
Mar;23(3):219. doi: 10.3892/etm.2022.11142. 
Epub 2022 Jan 14. PMID: 35126722; PMCID: 
PMC8796282. 

9. Asgharia MH, Moloudizargarib M. Melatonin. 
Antioxidants Effects in Health, The Bright and 
the Dark Side. Elsevier. 2022, Pages 127-138. 
https://doi.org/10.1016/B978-0-12-819096-
8.00026-4. 

10. Hickie IB, Rogers NL. Novel melatonin-based 
therapies: potential advances in the treatment of 
major depression. Lancet 2011; 378:621–631. 
DOI: 10.1016/S0140-6736(11)60095-0. 

11. declines with aging and is ML, Delagrange P, 
Krause DN, Sugden D, Cardinali DP, Olcese J. 
International Union of Basic and Clinical 
Pharmacology. LXXV. Nomenclature, 

classification, and pharmacology of G protein‐
coupled melatonin receptors. Pharmacol Rev. 

2010;62(3):343‐380. doi: 
10.1124/pr.110.002832.  

12. Cipolla-Neto J, Amaral FGD. Melatonin as a 
Hormone: New Physiological and Clinical 
Insights. Endocr Rev. 2018 Dec 1;39(6):990-
1028. doi: 10.1210/er.2018-00084. PMID: 
30215696. 

13. Galano A, Tan DX, Reiter RJ. On the free 
radical scavenging activities of melatonin’s 
metabolites, AFMK and AMK. J Pineal Res. 
2013;54(3):245–257. DOI: 10.1111/jpi.12010. 

14. Huang K, Luo X, Zhong Y, Deng L, Feng J. 
New insights into the role of melatonin in diabetic 
cardiomyopathy. Pharmacol Res Perspect. 2022 
Feb;10(1):e00904. doi: 10.1002/prp2.904. PMID: 
35005848; PMCID: PMC8929360. 

15. Mohan UM, Kunjiappan S, Pichiah P.B. T, 
Babkiewicz E, Maszczyk P, Arunachalam S. 
Exploring the Role of Melatonin in Meditation on 
Cardiovascular Health. Biointerface Research in 
Applied Chemistry. Volume 13, Issue 1, 2023, 
64. https://doi.org/10.33263/BRIAC131.064. 

16. Galano A, Medina ME, Tan DX, Reiter RJ. 
Melatonin and its metabolites as copper 
chelating agents and their role in inhibiting 
oxidative stress: a physico chemical analysis. J 
Pineal Res. 2015;58(1):107–116. DOI: 
10.1111/jpi.12196.  

17. Garc´ıa JJ, Lopez-Pingarr ´ on L, Almeida-
Souza P, Tres ´A, Escudero P, Garc´ıa-Gil FA, 
Tan DX, Reiter RJ, Ram´ırez JM, Bernal-P´erez 
M. Protective effects of melatonin in reducing 
oxidative stress and in preserving the fluidity of 
biological membranes: a review. J Pineal Res. 
2014;56(3):225–237. DOI: 10.1111/jpi.12128. 

18. Colares JR, Hartmann RM, Schemitt EG, 
Fonseca SRB, Brasil MS, Picada JN, Dias AS, 
Bueno AF, Marroni CA, Marroni NP. Melatonin 



Effect of Endogenous Melatonin Hormone on ..                                                        Bushra Khairuddin Abdulqader 

Ann Coll Med Mosul June 2023 Vol. 45 No.1                                                                                                                89 

prevents oxidative stress, inflammatory activity, 
and DNA damage in cirrhotic rats. World J 
Gastroenterol. 2022 Jan 21;28(3):348-364. doi: 
10.3748/wjg.v28.i3.348. PMID: 35110954; 
PMCID: PMC8771613. 

19. Venegas C, Garc´ıa JA, Escames G, Ortiz F, 
Lopez A, Doerrier C, Garc´ıa-Corzo L, Lopez LC, 
Reiter RJ, ´Acuña-Castroviejo D. Extrapineal 
melatonin: analysis of its subcellular distribution 
and daily fluctuations. J Pineal Res. 
2012;52(2):217–227. DOI: 10.1111/j.1600-
079X.2011.00931.x. 

20. Reiter RJ, Tan DX, Galano A. Melatonin: 
exceeding expectations. Physiology (Bethesda). 
2014 Sep;29(5):325-33. doi: 
10.1152/physiol.00011.2014. PMID: 25180262. 

21. Nino Chirico, Linda W.Van Laake, Joost 
P.G.Sluijter, Alain van Mil, Pieterjan Dierickx. 
Cardiac circadian rhythms in time and space: 
The future is in 4D. Current Opinion in 
Pharmacology. 2021; Volume 57, April, Pages 
49-
59.https://doi.org/10.1016/j.coph.2020.11.006. 

22. Holmes SW, Sugden D. Proceedings: The 
effect of melatonin on pinealectomy-induced 
hypertension in the rat. Br J Pharmacol. 1976 
Mar;56(3):360P-361P. PMID: 1260192; PMCID: 
PMC1666943. 

23. Dominguez-Rodriguez A, Abreu-Gonzalez P, 
Arroyo-Ucar E, Reiter RJ. Decreased level of 
melatonin in serum predicts left ventricular 
remodelling after acute myocardial infarction. J 
Pineal Res. 2012 Oct;53(3):319-23. doi: 
10.1111/j.1600-079X.2012.01001.x. Epub 2012 
Apr 27. PMID: 22537272. 

24. Baltatu OC, Amaral FG, Campos LA, Cipolla-
Neto J. Melatonin, mitochondria and 
hypertension. Cell Mol Life Sci. 2017 
Nov;74(21):3955-3964. doi: 10.1007/s00018-
017-2613-y. Epub 2017 Aug 8. PMID: 28791422. 

25. Vásquez-Trincado C, García-Carvajal I, 
Pennanen C, Parra V, Hill JA, Rothermel BA, 
Lavandero S. Mitochondrial dynamics, 
mitophagy and cardiovascular disease. J 
Physiol. 2016 Feb 1;594(3):509-25. doi: 
10.1113/JP271301. Epub 2016 Jan 15. PMID: 
26537557; PMCID: PMC5341713. 

26. Baker J, Kimpinski K. Role of melatonin in 
blood pressure regulation: An adjunct anti-
hypertensive agent. Clin Exp Pharmacol Physiol. 
2018 Aug;45(8):755-766. doi: 10.1111/1440-
1681.12942. Epub 2018 May 3. PMID: 
29603319. 

27. Bermudez-Gonzalez JL, Sanchez-Quintero D, 
Proaño-Bernal L, Santana-Apreza R, Jimenez-
Chavarria MA, Luna-Alvarez-Amezquita JA, 
Straface JI, Perez-Partida AM, Berarducci J, 
Armenta-Moreno JI, Garza-Cruz KJ, Espinola-

Zavaleta N, Alexanderson-Rosas E. Role of the 
Antioxidant Activity of Melatonin in Myocardial 
Ischemia-Reperfusion Injury. Antioxidants. 2022; 
11(4):627. 
https://doi.org/10.3390/antiox11040627 

28. Ekmekcioglu C, Thalhammer T, Humpeler S, 
Mehrabi MR, Glogar HD, Hölzenbein T, Markovic 
O, Leibetseder VJ, Strauss-Blasche G, Marktl W. 
The melatonin receptor subtype MT2 is present 
in the human cardiovascular system. J Pineal 
Res. 2003 Aug;35(1):40-4. doi: 10.1034/j.1600-
079x.2003.00051.x. PMID: 12823612. 

29. Simko F, Baka T, Paulis L, Reiter RJ. Elevated 
heart rate and nondipping heart rate as potential 
targets for melatonin: a review. J Pineal Res. 
2016 Sep;61(2):127-37. doi: 10.1111/jpi.12348. 
Epub 2016 Jul 1. PMID: 27264986. 

30. Jafari B. Sleep Architecture and Blood 
Pressure. Sleep Med Clin. 2017 Jun;12(2):161-
166. doi: 10.1016/j.jsmc.2017.02.003. Epub 
2017 Mar 25. PMID: 28477771. 

31. Yildiz M, Akdemir O. Assessment of the effects 
of physiological release of melatonin on arterial 
distensibility and blood pressure. Cardiol Young. 
2009 Apr;19(2):198-203. doi: 
10.1017/S1047951109003692. Epub 2009 Mar 
6. PMID: 19267945. 

32. Scheer FA, Van Montfrans GA, van Someren 
EJ, Mairuhu G, Buijs RM. Daily nighttime 
melatonin reduces blood pressure in male 
patients with essential hypertension. 
Hypertension. 2004 Feb;43(2):192-7. doi: 
10.1161/01.HYP.0000113293.15186.3b. Epub 
2004 Jan 19. PMID: 14732734. 

33. Lee EK, Poon P, Yu CP, Lee VW, Chung VC, 
Wong SY. Controlled-release oral melatonin 
supplementation for hypertension and nocturnal 
hypertension: A systematic review and meta-
analysis. J Clin Hypertens (Greenwich). 2022 
May;24(5):529-535. doi: 10.1111/jch.14482. 
Epub 2022 Apr 7. PMID: 35388609; PMCID: 
PMC9106086. 

34. Ozkalayci F, Kocabas U, Altun BU, Pandi-
Perumal S, Altun A. Relationship Between 
Melatonin and Cardiovascular Disease. Cureus. 
2021 Jan 27;13(1):e12935. doi: 
10.7759/cureus.12935. PMID: 33654615; 
PMCID: PMC7914336. 

35. Wu YH, Zhou JN, Balesar R, Unmehopa U, 
Bao A, Jockers R, Van Heerikhuize J, Swaab 
DF. Distribution of MT1 melatonin receptor 
immunoreactivity in the human hypothalamus 
and pituitary gland: colocalization of MT1 with 
vasopressin, oxytocin, and corticotropin-
releasing hormone. J Comp Neurol. 2006 Dec 
20;499(6):897-910. doi: 10.1002/cne.21152. 
PMID: 17072839. 



Bushra Khairuddin Abdulqader                                                        Effect of Endogenous Melatonin Hormone on ..  

90                                                                                                                Ann Coll Med Mosul June 2023 Vol. 45 No.1 

36. Paulis L, Simko F. Blood pressure modulation 
and cardiovascular protection by melatonin: 
potential mechanisms behind. Physiol Res. 
2007;56(6):671-684. doi: 
10.33549/physiolres.931236. PMID: 18197748. 

37. Pechanova O, Paulis L, Simko F. Peripheral 
and central effects of melatonin on blood 
pressure regulation. Int J Mol Sci. 2014 Oct 
8;15(10):17920-37. doi: 10.3390/ijms151017920. 
PMID: 25299692; PMCID: PMC4227197. 

38. Campos LA, Cipolla-Neto J, Michelini LC. 
Melatonin modulates baroreflex control via area 
postrema. Brain Behav. 2013;3(2):171–177.  doi: 
10.1002/brb3.123. 

39. Patel KP, Li YF, Hirooka Y. Role of nitric oxide 
in central sympathetic outflow. Exp Biol Med 
(Maywood). 2001 Oct;226(9):814-24. doi: 
10.1177/153537020122600902. PMID: 
11568303. 

40. Rexhaj E, Pireva A, Paoloni-Giacobino A, 
Allemann Y, Cerny D, Dessen P, Sartori C, 
Scherrer U, Rimoldi SF. Prevention of vascular 
dysfunction and arterial hypertension in mice 
generated by assisted reproductive technologies 
by addition of melatonin to culture media. Am J 
Physiol Heart Circ Physiol. 2015 
Oct;309(7):H1151-6. doi: 
10.1152/ajpheart.00621.2014. Epub 2015 Aug 
14. PMID: 26276822. 

41. Tain YL, Huang LT, Chan JY. Transcriptional 
regulation of programmed hypertension by 
melatonin: an epigenetic perspective. Int J Mol 
Sci. 2014;15(10): 18484–18495. doi: 
10.3390/ijms151018484.   

42. Wu TH, Kuo HC, Lin IC, Chien SJ, Huang LT, 
Tain YL. Melatonin prevents neonatal 
dexamethasone induced programmed 
hypertension: histone deacetylase inhibition. J 
Steroid Biochem Mol Biol. 2014; 144(Pt B):253–
259.  

43. Jonas M, Garfinkel D, Zisapel N, Laudon M, 
Grossman E. Impaired nocturnal melatonin 
secretion in non-dipper hypertensive patients. 
Blood Press. 2003;12(1):19-24. PMID: 
12699131. 

44. Barun K, Omna C, Manasi B, Anupam S. 
REVIEW ARTICLE Circadian rhythm of blood 
pressure: Implications for antihypertensive 
management. Indian Journal of Medical 
Specialities. 2021;12(2): 53-58. DOI: 
10.4103/injms.injms_4_21.  

45. Cvikova, D., Sutovska, H., Babarikova, K. et al. 
Hypotensive effects of melatonin in rats: Focus 
on the model, measurement, application, and 
main mechanisms. Hypertens Res 45, 1929–
1944 (2022). https://doi.org/10.1038/s41440-
022-01031-x  

46. Foster RG. Melatonin. Curr Biol. 2021 Nov 
22;31(22): R1456-R1458. doi: 
10.1016/j.cub.2021.10.029. PMID: 34813745. 

47. Repova, K.; Baka, T.; Krajcirovicova, K.; 
Stanko, P.; Aziriova, S.; Reiter, R.J.; Simko, F. 
Melatonin as a Potential Approach to Anxiety 
Treatment. Int. J. Mol. Sci. 2022, 23, 16187. 
https://doi.org/10.3390/ijms232416187 

48. Vlachou Marilena. Melatonin The Hormone of 
Darkness and its Therapeutic Potential and 
Perspectives. 2020. IntechOpen Book Series, 
Physiology vol.9; pp 58. 
doi:10.5772/intechopen.80180. 

49. Dominguez-Rodriguez A, Abreu-Gonzalez P, 
de la Torre-Hernandez JM, Consuegra-Sanchez 
L, Piccolo R, Gonzalez-Gonzalez J, Garcia-
Camarero T, Del Mar Garcia-Saiz M, Aldea-
Perona A, Reiter RJ; MARIA Investigators. 
Usefulness of Early Treatment With Melatonin to 
Reduce Infarct Size in Patients With ST-
Segment Elevation Myocardial Infarction 
Receiving Percutaneous Coronary Intervention 
(From the Melatonin Adjunct in the Acute 
Myocardial Infarction Treated With Angioplasty 
Trial). Am J Cardiol. 2017 Aug 15;120(4):522-
526. doi: 10.1016/j.amjcard.2017.05.018. Epub 
2017 May 30. PMID: 28645475. 

50. Castagnino HE, Lago N, Centrella JM, 
Calligaris SD, Fariña S, Sarchi MI, Cardinali DP. 
Cytoprotection by melatonin and growth 
hormone in early rat myocardial infarction as 
revealed by Feulgen DNA staining. Neuro 
Endocrinol Lett. 2002 Oct-Dec;23(5-6):391-5. 
PMID: 12500159. 

51. Ma X, Wang S, Cheng H, Ouyang H, Ma X. 
Melatonin Attenuates Ischemia/Reperfusion-
Induced Oxidative Stress by Activating 
Mitochondrial Fusion in Cardiomyocytes. Oxid 
Med Cell Longev. 2022 Jan 10;2022:7105181. 
doi: 10.1155/2022/7105181. PMID: 35047108; 
PMCID: PMC8763517. 

52. Pandi-Perumal SR, BaHammam AS, Ojike NI, 
Akinseye OA, Kendzerska T, Buttoo K, 
Dhandapany PS, Brown GM, Cardinali DP. 
Melatonin and Human Cardiovascular Disease. J 
Cardiovasc Pharmacol Ther. 2017 
Mar;22(2):122-132. doi: 
10.1177/1074248416660622. Epub 2016 Jul 27. 
PMID: 27450357. 

53. Otamas A, Grant PJ, & Ajjan R A. Diabetes 
and atherothrombosis: The circadian rhythm and 
role of melatonin in vascular protection. Diabetes 
and Vascular Disease Research. 2020, 17(3), 
 ‏.1479164120920582
https://doi.org/10.1177/1479164120920582 

54. Javanmard SH, Heshmat-Ghahdarijani K, 
Mirmohammad-Sadeghi M, Sonbolestan SA, 
Ziayi A. The effect of melatonin on endothelial 

https://doi.org/10.1038/s41440-022-01031-x
https://doi.org/10.1038/s41440-022-01031-x
https://doi.org/10.3390/ijms232416187


Effect of Endogenous Melatonin Hormone on ..                                                        Bushra Khairuddin Abdulqader 

Ann Coll Med Mosul June 2023 Vol. 45 No.1                                                                                                                91 

dysfunction in patient undergoing coronary artery 
bypass grafting surgery. Adv Biomed Res. 2016 
Nov 28;5:174. doi: 10.4103/2277-9175.194801. 
PMID: 28028514; PMCID: PMC5156974.  

55. Fu Z, Jiao Y, Wang J, Zhang Y, Shen M, 
Reiter RJ, Xi Q, Chen Y. Cardioprotective Role 
of Melatonin in Acute Myocardial Infarction. Front 
Physiol. 2020 Apr 29;11:366. doi: 
10.3389/fphys.2020.00366. PMID: 32411013; 
PMCID: PMC7201093. 

56. Maity J, Dey T, Banerjee A, Chattopadhyay A, 
Das AR, Bandyopadhyay D. Melatonin 
ameliorates myocardial infarction in obese 
diabetic individuals: The possible involvement of 
macrophage apoptotic factors. J Pineal Res. 
2022 Dec 1:e12847. doi: 10.1111/jpi.12847. 
Epub ahead of print. PMID: 36456538. 

57. Reiter RJ, Tan DX. Melatonin: a novel 
protective agent against oxidative injury of the 
ischemic/reperfused heart. Cardiovasc Res. 
2003 Apr 1;58(1):10-9. doi: 10.1016/s0008-
6363(02)00827-1. PMID: 12667942. 

58. Jorgelina Prado N, Segovia-Roldan M, Raúl 
Diez E, Pueyo E. Melatonin for a Healthy Heart 
Rhythm. Melatonin - The Hormone of Darkness 
and its Therapeutic Potential and Perspectives 
[Internet]. 2020 Jun 24; Available from: 
http://dx.doi.org/10.5772/intechopen.91447 

59. Loloei S, Sepidarkish M, Heydarian A, 
Tahvilian N, Khazdouz M, Heshmati J, Pouraram 
H. The effect of melatonin supplementation on 
lipid profile and anthropometric indices: A 
systematic review and meta-analysis of clinical 
trials. Diabetes Metab Syndr. 2019 May-
Jun;13(3):1901-1910. doi: 
10.1016/j.dsx.2019.04.043. Epub 2019 Apr 23. 
PMID: 31235113. 

60. Eshtiaghi R and Khoshdel AR. Serum 
Melatonin Level Disturbance is Related to 
Metabolic Syndrome and Subclinical Arterial 
Dysfunction in Shift Working Healthy Men J 
Metabolic Synd 2013, 2:2 . doi: 10.4172/2167-
0943.1000128  

61. Girotti L, Lago M, Ianovsky O, Elizari MV, Dini 
A, Pérez Lloret S, Albornoz LE, Cardinali DP. 
Low urinary 6-sulfatoxymelatonin levels in 
patients with severe congestive heart failure. 
Endocrine. 2003 Dec;22(3):245-8. doi: 
10.1385/ENDO:22:3:245. PMID: 14709797. 

62. Hoseini SG, Heshmat-Ghahdarijani K, 
Khosrawi S, Garakyaraghi M, Shafie D, 
Mansourian M, Roohafza H, Azizi E, Sadeghi M. 
Melatonin supplementation improves N-terminal 
pro-B-type natriuretic peptide levels and quality 
of life in patients with heart failure with reduced 
ejection fraction: Results from MeHR trial, a 
randomized clinical trial. Clin Cardiol. 2022 
Apr;45(4):417-426. doi: 10.1002/clc.23796. Epub 

2022 Feb 16. PMID: 35170783; PMCID: 
PMC9019884. 

63. Tobeiha M, Jafari A, Fadaei S, Mirazimi SMA, 
Dashti F, Amiri A, Khan H, Asemi Z, Reiter RJ, 
Hamblin MR, Mirzaei H. Evidence for the 
Benefits of Melatonin in Cardiovascular Disease. 
Front Cardiovasc Med. 2022 Jun 20;9:888319. 
doi: 10.3389/fcvm.2022.888319. PMID: 
35795371; PMCID: PMC9251346. 

64. Forman JP, Curhan GC, Schernhammer ES. 
Urinary melatonin and risk of incident 
hypertension among young women. J Hypertens. 
2010 Mar;28(3):446-51. doi: 
10.1097/HJH.0b013e3283340c16. PMID: 
20090558; PMCID: PMC2923437. 

65. Navarro-Ledesma S, Gonzalez-Muñoz A, 
García Ríos MC, de la Serna D, Pruimboom L. 
Circadian Variation of Blood Pressure in Patients 
with Chronic Musculoskeletal Pain: A Cross-
Sectional Study. Int. J. Environ. Res. Public 
Health 2022, 19, 6481. 
https://doi.org/10.3390/ijerph19116481. 

 
 
 
 
 

https://doi.org/10.3390/ijerph19116481

