
COMMON NAME: Sleep hormone
SCIENTIFIC NAME: Melatonin or pineal hormone
ACTIVE INGRIDIENTS:  N-acetyl-5-methoxytryptamine
OCCURENCE: Plants including Feverfew (Tanacetum parthenium), and St John's wort (Hypericum perforatum). Some fruits and grains
like bananas and grapes, rice, wheat, barley, and oats are rich in melatonin. Other foods include herbs, olive oil, coffee, tea, wine and beer. 

MELATONIN

CLINICAL SAFETY AND TOXICITY

CLINICAL PROPERTIES

SYNERGY WITH CHEMOTHERAPY AND RADIOTHERAPYMECHANISM OF ACTION

Melatonin is well tolerated at a dose of 0.3 mg/kg
(maximum 20 mg) with no significant adverse events or
dose-limiting toxicities.Minor toxicities were weight gain
and myelosuppression, which was attributed to the
concomitant chemotherapy. (18) Ingestion of 100-mg
melatonin by patients before exposure to IR in radiology
showed no side effects. (19), (3)

CLINICAL APPLICATIONS IN ONCOLOGY

Oral uses: 1.
Decrease in fatigue levels associated with the malignant condition.(1)
Significant improvement in markers of objective sleep quality, sleep fragmentation
and quantity, subjective sleep, fatigue severity, global quality of life, and social and
cognitive functioning scales. (2) 
Melatonin has protective effects against radiation-induced genotoxicity. (3) 
The administration of IL-2 and the pineal hormone MLT may induce control of
neoplastic growth and a prolonged survival time in patients with metastatic solid
tumors, for whom no other conventional anticancer therapy is available. (4)
Topical uses: Melatonin oral gel mouthwashes are safe and effective in the
prevention  and treatment of oral mucositis. (5)

2.

Significant reduction of radiation dermatitis. (6)
Topical melatonin administered during radiation therapy could increase the quality of
life in patients with primary breast cancer. (7)

FIGURE A: The effect of Melatonin on multiple targets to exert antitumor
effect

Increases chemotherapy effectiveness. (15)
Improves disease-related symptoms in heavily pretreated patients with late-stage
lung adenocarcinoma and poor performance status. (16)
Combined treatment of local radiofrequency ablation (RFA) and melatonin (MLT)
greatly improved clinical outcomes for early lung cancer patients. (17)

Melatonin effect on several cancer hallmarks is
described below:
(1) Genome Instability and mutation 

Increase in antioxidant enzymes, and DNA repair
while decreased pro-oxidative enzymes (21)

(2) Resisting Cell death
Elevate the expression levels of phosphorylated (p)
p38 and p JNK protein, and decrease the
expression level of nucleic p p65 (22)
Inhibit Bcl-2 and upregulate BAD/BAX genes (23)
Enhance BAX expression, reduce Bcl-xL
production, activate caspase-3 and 9, and inhibit
the AKT/MDM2 intracellular pathway (24)

(3) Activating Invasion and Metastasis
Suppression of the ADAMTS family via amplifying of
miR-let-7f/miR-181d and reducing protein stability
(25)
Inhibition the NE/AKT/β-catenin/SLUG axis (26)
Inhibiting of matrix metallopeptidase 13 (MMP-13)
(27)
Inactivation of MMP-2 and MMP-9 signaling
pathway (28)

(4) Inducing Angiogenesis 
Inhibiting VEGF expression (29)
Upregulation of miR-424-5p expression and
inhibiting of VEGF (30)
Inhibition of HIF-1α and STAT3 signaling pathway
(31)

(5) Sustained Proliferative Signaling
Downregulation of PI3K/AKT and NF-κB/iNOS
signaling pathways (32)
Decrease in protein expression of Ki67,  ,  decrease
in matrix metalloproteinase 9 (MMP9) (33)
Significant downregulation of the HIF-1α gene
(34,35)
Reducing expression of cyclin D1, CDK4, cyclin B1,
and CDK1 (36)
Inhibits AP-2β/hTERT, NF-κB/COX-2 and Akt/ERK
and activates caspase/Cyto C signaling (37)
Alteration of MAPK signaling pathway (33)
Upregulation of p21, p27, and PTEN protein (38)

Anti-aging, (8)Antioxidant, (9) (10) Neuroprotective, (11)
Anti-inflammatory, (12) Anti-cancer, (13) Antidepressant

(14)

(6) Deregulating Cellular energetics
Inhibition of Warburg effect (39)
Synthesis of acetyl-CoA from pyruvate by inhibiting the mitochondrial enzyme
pyruvate dehydrogenase kinase (PDK) (40)
Reduce glucose metabolism via downregulation of glycolysis, tricarboxylic acid
cycle, and pentose phosphate pathway (41)

(7) Avoiding immune destruction
Reduced eosinophils, Th17 cells, and Foxp3 expression, as well as increased CD4+
and TNF-α accumulation (42) 

(8) Tumor-Promoting Inflammation
Downregulation of inflammatory mediators (IL-6, IL-8, COX-2, and NO) along with
suppression of NF-κB expression (43), (44),(45)



MELATONIN AS AN ANXIOLYTIC

DOSE RECOMMENDED IN PUBLISHED
CLINICAL TRAILS OF CANCER “PUROBEST MELATONIN” RECOMMENDED DOSAGE

MELATONIN INDUCED
SEDATION ANTIDEPRESSANT MECHANISM

1-Melatonin–Sympathetic Nervous System
Interactions:

Exerts a negative feedback effect on
sympathetic system via enhancing
GABAergic signaling, which is involved in
the inhibition of PVN, RVLM and NTS. (47)
Enhances nitric oxide (NO) availability,
which potentiates the GABAergic inhibitory
effects in the PVN and RVLM. (47)

2- Interference of Melatonin with RAAS:
Attenuates RAAS, reduces Renin and
Angiotensin-II to alleviate anxiety symptoms.
(48)

3- Melatonin and Glucocorticoids:
Reduces glucocorticoid receptor density
and nuclear translocation through DNMT1
mediated downregulation of FKBP4. (49)

4- Melatonin Interaction with Oxidative and
Nitrosative Stress:

Elevates glutathione, superoxide dismutase
and glutathione peroxidase and reduces
malondialdehyde. (50)

5-Melatonin-Induced Modifications of
Neurotransmission:

Reduces Dopamine to reduce anxiety. (51)

Figure B. Molecular targets of Melatonin to exert anxiolytic, sedative and anti-depressive effects

Melatonin binds to transmembrane
receptors MT1 and MT2 present in SCN,
recruits β-arrestin, activates G proteins
and inhibits adenylyl cyclase activity. (52),
(53)
MT1 coupling to G proteins activates
phospholipase C (PLC), which leads to
activation of IP3 and DAG. Activation of
IP3 causes an increase in intracellular
Ca2+ and activated DAG increases PKC.
(52),(54)
MT2 receptor mediated G proteins
activation reduces cAMP, PKA and
resultantly CREB expression level also
declines in nucleus. cAMP when
decreased, induces transition from
wakefulness to sleep. (55)
Increased PKC and reduced PKA act on
GABA A receptor and induce receptor
phosphorylation thus making it more
responsive to GABA. This makes a
reduction in neuronal excitation. Also the
miniature inhibitory postsynaptic current
(mIPSC) and Cl ion influx increase to
potentiate sedative effect. (56)

1-Inhibition of neuroinflammation: 
(inhibits JNK, NF-κB, endoplasmic
reticulum stress(57), overactive astrocytes
and microglia and production of
proinflammatory cytokines  (TNF-α and IL-
1β) to reverse depression). (58)

2-Inhibition of oxidative stress: 
(reverse the altered redox signaling
molecules like AKT and Nrf2 (59), inhibit
ROS and Lipid Peroxidase (LPO), and
increases catalase (CAT) and Super Oxide
Dismutase (SOD). (60) 

3-Autophagy:
normalize autophagy-related gene
expression (Beclin-1, p62, Atg5 and Atg4,
through FOXO3a signaling). (59) 

4-Upregulation of neurotransmitters :
 Upregulates Serotonin(5-HT) and Nor
Epinephrine. (61)

5-Upregulation of neurotrophic factors: 
Upregulates neurotrophin-3 (NT-3), brain-
derived neurotrophic factor (BDNF), and
nerve growth factor (NGF). (62) 

6-Promotion of neuroplasticity: 
Blockage of NMDA receptor strengthens
melatonin anti-depressant effects. (63)

One to two capsules of Purobest Melatonin once a day or as directed
by the healthcare practitioner.

Sedation: 6 mg oral melatonin approximately 1 hour before
bedtime resulted in significantly increased sleep efficiency
(46)
Supportive care: MLT 20 mg/day (4)
Radioprotection: ingestion of 100-mg melatonin by patients
before exposure to IR in radiology (19)

Formulation Characteristics: Each Purobest Melatonin capsule
contains 10mg of melatonin. Quality of active ingredient is ensured via

third party testing.

https://www.sciencedirect.com/topics/neuroscience/endoplasmic-reticulum-stress
https://www.sciencedirect.com/topics/neuroscience/endoplasmic-reticulum-stress
https://www.sciencedirect.com/topics/neuroscience/nerve-growth-factor


REFERENCES

1. Sedighi Pashaki A, Sheida F, Moaddab Shoar L, Hashem T, Fazilat-Panah D, Nemati Motehaver A, et al. A
Randomized, Controlled, Parallel-Group, Trial on the Long-term Effects of Melatonin on Fatigue Associated
With Breast Cancer and Its Adjuvant Treatments. Integr Cancer Ther. 2023;22:15347354231168624. 
2. Innominato PF, Lim AS, Palesh O, Clemons M, Trudeau M, Eisen A, et al. The effect of melatonin on sleep
and quality of life in patients with advanced breast cancer. Support Care Cancer Off J Multinatl Assoc Support
Care Cancer. 2016 Mar;24(3):1097–105. 
3. Eskandari A, Mahmoudzadeh A, Shirazi A, Esmaely F, Carnovale C, Cheki M. Melatonin a Promising
Candidate for DNA Double-Stranded Breaks Reduction in Patients Undergoing Abdomen-Pelvis Computed
Tomography Examinations. Anticancer Agents Med Chem. 2020 Jul 3;20(7):859–64. 
4. Lissoni P, Brivio F, Fumagalli L, Messina G, Vigoré L, Parolini D, et al. Neuroimmunomodulation in medical
oncology: application of psychoneuroimmunology with subcutaneous low-dose IL-2 and the pineal hormone
melatonin in patients with untreatable metastatic solid tumors. Anticancer Res. 2008;28(2B):1377–81. 
5. Lozano A, Marruecos J, Rubió J, Farré N, Gómez-Millán J, Morera R, et al. Randomized placebo-controlled
phase II trial of high-dose melatonin mucoadhesive oral gel for the prevention and treatment of oral mucositis
in patients with head and neck cancer undergoing radiation therapy concurrent with systemic treatment. Clin
Transl Oncol Off Publ Fed Span Oncol Soc Natl Cancer Inst Mex. 2021 Sep;23(9):1801–10. 
6. Ben-David MA, Elkayam R, Gelernter I, Pfeffer RM. Melatonin for Prevention of Breast Radiation Dermatitis:
A Phase II, Prospective, Double-Blind Randomized Trial. Isr Med Assoc J IMAJ. 2016;18(3–4):188–92. 
7. Zetner D, Kamby C, Gülen S, Christophersen C, Paulsen CB, Piga E, et al. Quality-of-life outcomes
following topical melatonin application against acute radiation dermatitis in patients with early breast cancer: A
double-blind, randomized, placebo-controlled trial. J Pineal Res. 2023 Jan;74(1):e12840. 
8. De Tollenaere M, Chapuis E, Martinez J, Paulus C, Dupont J, Don Simoni E, et al. Gardenia jasminoides
Extract, with a Melatonin-Like Activity, Protects against Digital Stress and Reverses Signs of Aging. Int J Mol
Sci. 2023 Mar 3;24(5):4948. 
9. Konečná B, Chobodová P, Janko J, Baňasová L, Bábíčková J, Celec P, et al. The Effect of Melatonin on
Periodontitis. Int J Mol Sci. 2021 Feb 27;22(5):2390. 
10. Adamczyk-Sowa M, Pierzchala K, Sowa P, Polaniak R, Kukla M, Hartel M. Influence of melatonin
supplementation on serum antioxidative properties and impact of the quality of life in multiple sclerosis
patients. J Physiol Pharmacol Off J Pol Physiol Soc. 2014 Aug;65(4):543–50. 
11. Iyer KK, Zalesky A, Cocchi L, Barlow KM. Neural Correlates of Sleep Recovery following Melatonin
Treatment for Pediatric Concussion: A Randomized Controlled Trial. J Neurotrauma. 2020 Dec
15;37(24):2647–55. 
12. Chang YS, Lin MH, Lee JH, Lee PL, Dai YS, Chu KH, et al. Melatonin Supplementation for Children With
Atopic Dermatitis and Sleep Disturbance: A Randomized Clinical Trial. JAMA Pediatr. 2016 Jan;170(1):35–
42. 
13. Nogueira LM, Sampson JN, Chu LW, Yu K, Andriole G, Church T, et al. Individual variations in serum
melatonin levels through time: implications for epidemiologic studies. PloS One. 2013;8(12):e83208. 
14. Hansen MV, Andersen LT, Madsen MT, Hageman I, Rasmussen LS, Bokmand S, et al. Effect of
melatonin on depressive symptoms and anxiety in patients undergoing breast cancer surgery: a randomized,
double-blind, placebo-controlled trial. Breast Cancer Res Treat. 2014 Jun;145(3):683–95. 
15. Lissoni P. Biochemotherapy with standard chemotherapies plus the pineal hormone melatonin in the
treatment of advanced solid neoplasms. Pathol Biol. 2007 Apr;55(3–4):201–4. 
16. Norsa A, Martino V. Somatostatin, retinoids, melatonin, vitamin D, bromocriptine, and cyclophosphamide
in chemotherapy-pretreated patients with advanced lung adenocarcinoma and low performance status.
Cancer Biother Radiopharm. 2007 Feb;22(1):50–5. 
17. Li M, Hao B, Zhang M, Reiter RJ, Lin S, Zheng T, et al. Melatonin enhances radiofrequency-induced NK
antitumor immunity, causing cancer metabolism reprogramming and inhibition of multiple pulmonary tumor
development. Signal Transduct Target Ther. 2021 Sep 1;6(1):330. 
18. Johnston DL, Zupanec S, Nicksy D, Morgenstern D, Narendran A, Deyell RJ, et al. Phase I dose‐finding
study for melatonin in pediatric oncology patients with relapsed solid tumors. Pediatr Blood Cancer. 2019
Jun;66(6):e27676. 
19. Esmaely F, Mahmoudzadeh A, Cheki M, Shirazi A. The radioprotective effect of melatonin against
radiation-induced DNA double-strand breaks in radiology. J Cancer Res Ther. 2020
Dec;16(Supplement):S59–63. 
20. Esmaely F, Mahmoudzadeh A, Cheki M, Shirazi A. The radioprotective effect of melatonin against
radiation-induced DNA double-strand breaks in radiology. J Cancer Res Ther. 2020
Dec;16(Supplement):S59–63. 
21. Galano A, Tan DX, Reiter RJ. Melatonin: A Versatile Protector against Oxidative DNA Damage. Mol Basel
Switz. 2018 Feb 27;23(3):530. 
22. Li W, Wang Z, Chen Y, Wang K, Lu T, Ying F, et al. Melatonin treatment induces apoptosis through
regulating the nuclear factor-κB and mitogen-activated protein kinase signaling pathways in human gastric
cancer SGC7901 cells. Oncol Lett. 2017 Apr;13(4):2737–44. 
23. Alonso-Gonzï¿½lez C, Menï¿½ndez-Menï¿½ndez J, Gonzï¿½lez-Gonzï¿½lez A, Gonzï¿½lez A, Cos S,
Martï¿½nez-Campa C. Melatonin enhances the apoptotic effects and modulates the changes in gene
expression induced by docetaxel in MCF‑7 human breast cancer cells. Int J Oncol [Internet]. 2017 Nov 28
[cited 2023 Dec 17]; Available from: http://www.spandidos-publications.com/10.3892/ijo.2017.4213
24. Song J, Ma SJ, Luo JH, Zhang H, Wang RX, Liu H, et al. Melatonin induces the apoptosis and inhibits the
proliferation of human gastric cancer cells via blockade of the AKT/MDM2 pathway. Oncol Rep. 2018
Apr;39(4):1975–83. 
25. Wen Y, Lin Y, Chu C, Yang Y, Yang S, Liu Y, et al. Melatonin‐triggered post‐transcriptional and post‐
translational modifications of ADAMTS1 coordinately retard tumorigenesis and metastasis of renal cell
carcinoma. J Pineal Res. 2020 Sep;69(2):e12668. 
26. Bu S, Wang Q, Sun J, Li X, Gu T, Lai D. Melatonin suppresses chronic restraint stress-mediated
metastasis of epithelial ovarian cancer via NE/AKT/β-catenin/SLUG axis. Cell Death Dis. 2020 Aug
18;11(8):644. 
27. Wang S, Tai H, Tang C, Lin L, Lin T, Chang A, et al. Melatonin impedes prostate cancer metastasis by
suppressing MMP‐13 expression. J Cell Physiol. 2021 May;236(5):3979–90. 
28. Mao L, Yuan L, Slakey LM, Jones FE, Burow ME, Hill SM. Inhibition of breast cancer cell invasion by
melatonin is mediated through regulation of the p38 mitogen-activated protein kinase signaling pathway.
Breast Cancer Res BCR. 2010;12(6):R107. 
29. González A, González-González A, Alonso-González C, Menéndez-Menéndez J, Martínez-Campa C,
Cos S. Melatonin inhibits angiogenesis in SH-SY5Y human neuroblastoma cells by downregulation of VEGF.
Oncol Rep. 2017 Apr;37(4):2433–40. 
30. Vimalraj S, Saravanan S, Raghunandhakumar S, Anuradha D. Melatonin regulates tumor angiogenesis
via miR-424-5p/VEGFA signaling pathway in osteosarcoma. Life Sci. 2020 Sep 1;256:118011. 
31. Carbajo-Pescador S, Ordoñez R, Benet M, Jover R, García-Palomo A, Mauriz JL, et al. Inhibition of VEGF
expression through blockade of Hif1α and STAT3 signalling mediates the anti-angiogenic effect of melatonin
in HepG2 liver cancer cells. Br J Cancer. 2013 Jul;109(1):83–91. 

32. Gao Y, Xiao X, Zhang C, Yu W, Guo W, Zhang Z, et al. Melatonin synergizes the chemotherapeutic effect
of 5-fluorouracil in colon cancer by suppressing PI3K/AKT and NF-κB/iNOS signaling pathways. J Pineal Res.
2017 Mar;62(2). 
33. Akbarzadeh M, Movassaghpour AA, Ghanbari H, Kheirandish M, Fathi Maroufi N, Rahbarghazi R, et al.
The potential therapeutic effect of melatonin on human ovarian cancer by inhibition of invasion and migration
of cancer stem cells. Sci Rep. 2017 Dec 6;7(1):17062. 
34. Mota ADL, Jardim-Perassi BV, De Castro TB, Colombo J, Sonehara NM, Nishiyama VKG, et al. Melatonin
modifies tumor hypoxia and metabolism by inhibiting HIF-1α and energy metabolic pathway in the in vitro and
in vivo models of breast cancer. Melatonin Res. 2019 Dec 15;2(4):83–98. 
35. Cho SY, Lee HJ, Jeong SJ, Lee HJ, Kim HS, Chen CY, et al. Sphingosine kinase 1 pathway is involved in
melatonin-induced HIF-1α inactivation in hypoxic PC-3 prostate cancer cells: Melatonin inhibits HIF-α via
inactivation of SHPK1 in PC-3. J Pineal Res. 2011 Aug;51(1):87–93. 
36. Liu L, Pan Y, Chen D, Li X, Liu Y, Pu X, et al. Melatonin Inhibits the Proliferation of Human MG-63
Osteosarcoma Cells via Downregulation of Cyclins and CDKs. J China Med Univ. 2017;131–5. 
37. Lu JJ, Fu L, Tang Z, Zhang C, Qin L, Wang J, et al. Melatonin inhibits AP-2β/hTERT, NF-κB/COX-2 and
Akt/ERK and activates caspase/Cyto C signaling to enhance the antitumor activity of berberine in lung cancer
cells. Oncotarget. 2016 Jan 19;7(3):2985–3001. 
38. Lin P, Tung Y, Chen H, Chiang Y, Hong H, Huang K, et al. Melatonin activates cell death programs for the
suppression of uterine leiomyoma cell proliferation. J Pineal Res. 2020 Jan;68(1):e12620. 
39. Sanchez-Sanchez AM, Antolin I, Puente-Moncada N, Suarez S, Gomez-Lobo M, Rodriguez C, et al.
Melatonin Cytotoxicity Is Associated to Warburg Effect Inhibition in Ewing Sarcoma Cells. Loeb DM, editor.
PLOS ONE. 2015 Aug 7;10(8):e0135420. 
40. Reiter RJ, Sharma R, Ma Q, Rosales-Corral S, Acuna-Castroviejo D, Escames G. Inhibition of
mitochondrial pyruvate dehydrogenase kinase: a proposed mechanism by which melatonin causes cancer
cells to overcome cytosolic glycolysis, reduce tumor biomass and reverse insensitivity to chemotherapy.
Melatonin Res. 2019 Aug 31;2(3):105–19. 
41. Hevia D, Gonzalez-Menendez P, Fernandez-Fernandez M, Cueto S, Rodriguez-Gonzalez P, Garcia-
Alonso J, et al. Melatonin Decreases Glucose Metabolism in Prostate Cancer Cells: A 13C Stable Isotope-
Resolved Metabolomic Study. Int J Mol Sci. 2017 Jul 26;18(8):1620. 
42. Wongsena W, Charoensuk L, Dangtakot R, Pinlaor P, Intuyod K, Pinlaor S. Melatonin suppresses
eosinophils and Th17 cells in hamsters treated with a combination of human liver fluke infection and a
chemical carcinogen. Pharmacol Rep. 2018 Feb;70(1):98–105. 
43. Mannino G, Caradonna F, Cruciata I, Lauria A, Perrone A, Gentile C. Melatonin reduces inflammatory
response in human intestinal epithelial cells stimulated by interleukin‐1β. J Pineal Res. 2019
Oct;67(3):e12598. 
44. Woo SM, Min K, Kwon TK. Melatonin‐mediated Bim up‐regulation and cyclooxygenase‐2 ( COX ‐2) down‐
regulation enhances tunicamycin‐induced apoptosis in MDA ‐ MB ‐231 cells. J Pineal Res. 2015
Apr;58(3):310–20. 
45. Hu X, Li D, Wang J, Guo J, Li Y, Cao Y, et al. Melatonin inhibits endoplasmic reticulum stress-associated
TXNIP/NLRP3 inflammasome activation in lipopolysaccharide-induced endometritis in mice. Int
Immunopharmacol. 2018 Nov;64:101–9. 
46. Madsen MT, Hansen MV, Andersen LT, Hageman I, Rasmussen LS, Bokmand S, et al. Effect of
Melatonin on Sleep in the Perioperative Period after Breast Cancer Surgery: A Randomized, Double-Blind,
Placebo-Controlled Trial. J Clin Sleep Med. 2016 Feb 15;12(02):225–33. 
47. Simko F, Reiter RJ, Paulis L. Melatonin as a rational alternative in the conservative treatment of resistant
hypertension. Hypertens Res. 2019 Nov;42(11):1828–31. 
48. Ishigaki S, Ohashi N, Matsuyama T, Isobe S, Tsuji N, Iwakura T, et al. Melatonin ameliorates intrarenal
renin–angiotensin system in a 5/6 nephrectomy rat model. Clin Exp Nephrol. 2018 Jun;22(3):539–49. 
49. Quiros I, Mayo JC, Garcia-Suarez O, Hevia D, Martin V, Rodríguez C, et al. Melatonin prevents
glucocorticoid inhibition of cell proliferation and toxicity in hippocampal cells by reducing glucocorticoid
receptor nuclear translocation. J Steroid Biochem Mol Biol. 2008 May;110(1–2):116–24. 
50. Morvaridzadeh M, Sadeghi E, Agah S, Nachvak SM, Fazelian S, Moradi F, et al. Effect of melatonin
supplementation on oxidative stress parameters: A systematic review and meta-analysis. Pharmacol Res.
2020 Nov;161:105210. 
51. Firsov ML, Astakhova LA. [Role of dopamine as a regulator of vertebrate photoreceptors]. Ross Fiziol Zh
Im I M Sechenova. 2014 Jul;100(7):777–90. 
52. Millet-Boureima C, Ennis CC, Jamison J, McSweeney S, Park A, Gamberi C. Empowering Melatonin
Therapeutics with Drosophila Models. Diseases. 2021 Sep 26;9(4):67. 
53. Cecon E, Oishi A, Jockers R. Melatonin receptors: molecular pharmacology and signalling in the context
of system bias. Br J Pharmacol. 2018 Aug;175(16):3263–80. 
54. Naguib M, Gottumukkala V, Goldstein PA. Melatonin and anesthesia: a clinical perspective. J Pineal Res.
2007 Jan;42(1):12–21. 
55. Wand G, Levine M, Zweifel L, Schwindinger W, Abel T. The cAMP-protein kinase A signal transduction
pathway modulates ethanol consumption and sedative effects of ethanol. J Neurosci Off J Soc Neurosci.
2001 Jul 15;21(14):5297–303. 
56. Poisbeau P, Cheney MC, Browning MD, Mody I. Modulation of Synaptic GABA A Receptor Function by
PKA and PKC in Adult Hippocampal Neurons. J Neurosci. 1999 Jan 15;19(2):674–83. 
57. Wang S, Xu X, Ju X, Wang S, Li J, Yan P, et al. Melatonin ameliorated CUMS-induced depression-like
behavior via restoring endoplasmic reticulum stress in rat hippocampus. NeuroReport. 2021 Jan 6;32(1):8–
15. 
58. Vega-Rivera NM, Ortiz-López L, Granados-Juárez A, Estrada-Camarena EM, Ramírez-Rodríguez GB.
Melatonin Reverses the Depression-associated Behaviour and Regulates Microglia, Fractalkine Expression
and Neurogenesis in Adult Mice Exposed to Chronic Mild Stress. Neuroscience. 2020 Aug;440:316–36. 
59. Ali T, Rahman SU, Hao Q, Li W, Liu Z, Ali Shah F, et al. Melatonin prevents neuroinflammation and
relieves depression by attenuating autophagy impairment through FOXO3a regulation. J Pineal Res. 2020
Sep;69(2):e12667. 
60. Lamtai M, Zghari O, Azirar S, Ouakki S, Mesfioui A, El Hessni A, et al. Melatonin modulates copper-
induced anxiety-like, depression-like and memory impairments by acting on hippocampal oxidative stress in
rat. Drug Chem Toxicol. 2022 Jul 4;45(4):1707–15. 
61. Micale V, Arezzi A, Rampello L, Drago F. Melatonin affects the immobility time of rats in the forced swim
test: The role of serotonin neurotransmission. Eur Neuropsychopharmacol. 2006 Oct;16(7):538–45. 
62. Ogłodek EA, Just MJ, Szromek AR, Araszkiewicz A. Melatonin and neurotrophins NT-3, BDNF, NGF in
patients with varying levels of depression severity. Pharmacol Rep. 2016 Oct;68(5):945–51. 
63. Hajmirzaeyian A, Chamanara M, Rashidian A, Shakyba S, Nassireslami E, Akhavan-Sigari R. Melatonin
attenuated the behavioral despair induced by acute neurogenic stress through blockade of N-methyl D-
aspartate receptors in mice. Heliyon. 2021 Jan;7(1):e05900. 

SUPPORT@PUROBEST.COM +91-9667781928

A2-802, Tulip Ace, Sector 89, Gurugram, Haryana, India -122505

www.purobest.com


