
Melatonin supplementation 
for metabolic disease
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• Photoperiod(광주기)와 circadian 

rhythms(활동일주기)를통합

• Daily, annual(seasonal) synchronizer

• 척추동물, 무척추동물, 곰팡이, 식물

등다양한생물에서발견

• 면역계, 뇌, 기도상피, 골수, 장, 난소, 

고환, 피부등다양한장기에서생산

• Pineal gland에서합성, 분비되는

neurohormone

Melatonin (N-acetyl-5-methoxytryptamine)

https://teachmeanatomy.info/neuroanatomy/structures/pineal-gland/

Erland LA, Saxena PK. Melatonin Natural Health Products and Supplements: Presence of Serotonin and Significant Variability of Melatonin Content. J Clin Sleep Med. 2017 Feb 15;13(2):275-281. 
Sánchez A, Calpena AC, Clares B. Evaluating the Oxidative Stress in Inflammation: Role of Melatonin. Int J Mol Sci. 2015 Jul 27;16(8):16981-7004. 

Touitou Y. Human aging and melatonin. Clinical relevance. Exp Gerontol. 2001 Jul;36(7):1083-100. 



• 밤에분비, 낮보다밤에 10배높음

• ↑ 4세미만어린이나이가들면서감

소

• 20~30대에비해 60~90대노인의

melatonin은평균 40~50% 수준

• 노인불면증에도움

• Delayed and advanced sleep phase 

syndrome 에효과적

• Jet lag, shift workers, night 

workers 의수면리듬조절

Touitou Y. Human aging and melatonin. Clinical relevance. Exp Gerontol. 2001 Jul;36(7):1083-100. 

*SDAT(senile dementia Alzheimer type)



• Free radical-scavenger

• NO formation을감소시키는

nitric oxide synthase (NOS) 활

성을억제

• Antioxidative defense system 

관련 enzymes 활성화 (in vitro)

• Free radical이동맥경화, 당뇨, 

알츠하이머등의질환과연관

• Energy metabolism

• Chronobiology, circadian 

regulation 뿐만아니라각성, 

수면리듬에따른 energy 

metabolism 에기여

Touitou Y. Human aging and melatonin. Clinical relevance. Exp Gerontol. 2001 Jul;36(7):1083-100. 

Cipolla-Neto J, Amaral FG, Afeche SC, Tan DX, Reiter RJ. Melatonin, energy metabolism, and obesity: a review. J Pineal Res. 2014 May;56(4):371-81. 



• Free radical-scavenger

• NO formation을감소시키는 nitric oxide synthase (NOS) 활성

을억제

• Antioxidative defense system 관련 enzymes 활성화 (in vitro)

• Free radical이동맥경화, 당뇨, 알츠하이머등의질환과연관

• Energy metabolism

• Chronobiology, circadian regulation 뿐만아니라각성, 수면리

듬에따른 energy metabolism 에기여 (in vitro)

• Adipose tissue

• MT1-mediated melatonin action  adipocyte 의 insulin-

induced leptin synthesis and release 강화 (in vitro)

Cipolla-Neto J, Amaral FG, Afeche SC, Tan DX, Reiter RJ. Melatonin, energy metabolism, and obesity: a review. J Pineal Res. 2014 May;56(4):371-81. 



• Glucose regulation

• Insulin에자극된 visceral white adipocytes with melatonin 의

glucose uptake 증가 (in vitro)

• MT-1 & MT-2 mediated melatonin  pancreatic islets 의

glucose-stimulated insulin secretion 감소 (rat)

• Adenylate cyclase/cAMP system 억제, cGMP 감소 Glucose-

& forskolin induced insulin secretion 억제

• 부적절한melatonin action morning hyperglycemia 

• 반대로, Insulin이 pineal gland 의 norepinephrine(NE)-

stimulated melatonin production 강화 (in vitro)

Cipolla-Neto J, Amaral FG, Afeche SC, Tan DX, Reiter RJ. Melatonin, energy metabolism, and obesity: a review. J Pineal Res. 2014 May;56(4):371-81. 



• Glucose regulation

• MT1 membrane receptor  rapid tyrosine phosphorylation 

and activation of tyrosine kinase β-subunit of insulin receptor 

mobilize intracellular transduction steps of the insulin-

signaling pathway 

• Pinealectomy: insulin resistance, glucose intolerance 증가

• Pinealectomized animal: insulin-sensitive tissue 의 GLUT4 

mRNA 감소, microsomal & membrane protein contents 감소

melatonin 보충으로회복

Cipolla-Neto J, Amaral FG, Afeche SC, Tan DX, Reiter RJ. Melatonin, energy metabolism, and obesity: a review. J Pineal Res. 2014 May;56(4):371-81. 



Melatonin 약

• 국내적응증: 수면의질이저하된 55세이상의불면증환자의단

기치료

• 복용법: 취침 1~2 시간전복용

• 부작용: 두통, 변비, 두근거림, 기립성저혈압, 유즙분비, 꿈등

• Cytochrome P450 CYP1A 효소에의해대사

의약품안전나라(https://nedrug.mfds.go.kr/searchDrug)

Erland LA, Saxena PK. Melatonin Natural Health Products and Supplements: Presence of Serotonin and Significant Variability of Melatonin Content. J Clin Sleep Med. 2017 Feb 15;13(2):275-281. 



• 국내melatonin: 서방정. 반감기 3.5-4시간. 전문의약품

• 미국melatonin supplements: 속방형. 입면에도움. 건강기능식

품

• 여러회사의멜라토닌보충제총 31가지를분석한결과, 멜

라토닌함량은표시된함량의 -83% ~ +478% 차이가있었

고, 같은회사의물건이라도 lot간차이가최대 465% 나타남

• 8가지보충제에서 serotonin 1~75μg 검출부작용위험

• 안정성문제, serotonin 등의오염물질함유문제

의약품안전나라(https://nedrug.mfds.go.kr/searchDrug)

Erland LA, Saxena PK. Melatonin Natural Health Products and Supplements: Presence of Serotonin and Significant Variability of Melatonin Content. J Clin Sleep Med. 2017 Feb 15;13(2):275-281. 



Melatonin 의수면외효과

• Antioxidant

• Antioxidant enzymes 생산증가

• NF-kB activity 억제

• NLR Family Pyrin Domain Containing 3 (NLRP3) 억제

• 췌장: 인슐린, 포도당항상성조절

• 일주기, 이른시간에증가하고밤에감소

• 난소: Melatonin 활성화가 androgenic hormones 합성을감소

• Melatonin을주입한골든햄스터의정소무게감소. Melatonin이

생성된 GnRH 분비에영향을미쳤을것으로추정

https://ko.wikipedia.org/wiki/시리아햄스터

최돈찬외. 골든햄스터의생식내분비계에미치는멜라토닌의영향. 환경생물. 2002



• Melatonin 이 energy metabolism, metabolic disturbance을개선

• Lipolysis 유도

• pinealectomy받은쥐의 lipogenesis가증가 (rat)

• Brown adipose tissue(BAT) expand (rat, sheep, hamster, rabbit)

• Mitochondria의 heat generation, BAT hypertrophy

• Melatonin투여가mitochondria protein함량을높이고 BAT

proliferation 및 BAT의 thermogenic capacit를높임 (hamster)

• 멜라토닌이인간피험자의중심체온을 0.1~0.4°C 낮추고말초체온

을 0.3~1.7°C 높임열손실향상

• 인간의멜라토닌은여름보다는겨울에많이생산되고, BAT 역

시여름보다겨울에 activity 높음

https://ko.wikipedia.org/wiki/중가리아햄스터

Tan DX, Manchester LC, Fuentes-Broto L, Paredes SD, Reiter RJ. Significance and application of melatonin in the regulation of brown adipose tissue metabolism: relation to human obesity. Obes Rev. 2011 
Mar;12(3):167-88.

Melatonin과갈색지방



• Melatonin이갈색지방을활성화시키는기전가설

Tan DX, Manchester LC, Fuentes-Broto L, Paredes SD, Reiter RJ. Significance and application of melatonin in the regulation of brown adipose tissue metabolism: relation to human obesity. Obes Rev. 2011 
Mar;12(3):167-88.



• 빛공해: 밤중인공조명일주기교란, 멜라토닌억제비만, 

대사증후군, 심혈관질환, 당뇨병, 암등의질환연관

• 시베리안햄스터에게 16:8시간빛/어둠주기를적용한경우

8:16시간햄스터에비해체중증가,백색지방조직 2배증가

(식사, 물, 운동은두그룹간차이없음)

• 인간대상melatonin – BAT 임상시험은아직없음

Tan DX, Manchester LC, Fuentes-Broto L, Paredes SD, Reiter RJ. Significance and application of melatonin in the regulation of brown adipose tissue metabolism: relation to human obesity. Obes Rev. 2011 
Mar;12(3):167-88.



• 골감소증및폐경여성 81명을대상으로 double-blind, placebo-

controlled study

• 밤에melatonin 1 or 3mg / placebo 1년간복용

• Melatonin 군에서 fat mass -6.9%, lean mass +3.3%(BMI 보정

후 +2.6%)

• BMI, weight는유의미한차이없음

Amstrup AK, Sikjaer T, Pedersen SB, Heickendorff L, Mosekilde L, Rejnmark L. Reduced fat mass and increased lean mass in response to 1 year of melatonin treatment in postmenopausal women: A 
randomized placebo-controlled trial. Clin Endocrinol (Oxf). 2016 Mar

Melatonin 과비만관련연구



• 30명의비만환자에게melatonin 10mg또는위약 30일투여, 모

두열량제한식단

• Melatonin군의미있는체중감소, adiponectin 증가, 위약군은열

량제한으로인한 oxidative stress 의심 증거 관찰

• Melatonin이 체중감량, antioxidant defense, adipokine 분비

를 촉진하였다고 추측



• 폐경후여성(평균 56.9세)에게melatonin 5mg을투약한군에서

수면의질이향상되고 BMI가의미있게감소

• 폐경후여성에서낮은 6-sulfatoxymelatonin 과높은 BMI가상관

관계가있다는연구

• 폐경후여성에게melatonin 5mg과 fluoxetine 20mg 24주투약한

결과수면의질향상, 식욕감소, BMI 감소 (30.9  26.3kg/m2)

• Melatonin과신체계측메타분석

• 유의미한체중감소있음 (SMD –0.48; 95% CI: –0.94 ~ –0.02, 

P = <0.01, I2 = 92%)

• BMI, 허리둘레감소에는효과없음

• 8mg 이하투약결과가더좋았음

• Melatonin보충이체중감소효과가없다는메타분석도있음

Genario R, Cipolla-Neto J, Bueno AA, Santos HO. Melatonin supplementation in the management of obesity and obesity-associated disorders: A review of physiological mechanisms and clinical applications. 
Pharmacol Res. 2021 Jan;163:105254.

Delpino FM, Figueiredo LM. Melatonin supplementation and anthropometric indicators of obesity: A systematic review and meta-analysis. Nutrition. 2021 Nov-Dec;91-92:111399. 



• Sarcopenic obesity  oxidative stress, skeletal muscle 

inflammation

• Melatonin  prevention of muscle atrophy (animal model), 

attenuate TNF-α-induced ROS generation and apoptosis, lower 

the oxidized/reduced glutathione ratio

• Sarcopenia, 65세이상대상으로위약, 멜라토닌 1mg, 필수아미

노산 4g, 멜라노닌 1mg + 필수아미노산 4g 총 4군으로나누어

실험한연구에서멜라토닌과필수아미노산을함께섭취한군의

fat-free mass 증가

• 추가연구필요

Rondanelli M, Peroni G, Gasparri C, Infantino V, Nichetti M, Cuzzoni G, Spadaccini D, Perna S. Is a Combination of Melatonin and Amino Acids Useful to Sarcopenic Elderly Patients? A Randomized Trial. 
Geriatrics (Basel). 2018 Dec 24;4(1):4. 

Melatonin과근골격계



• modulator of oxidative stress at vascular endothelium

• Myeloperoxidase activity reduction may vasoprotective, 

BP lowering effect

• 야간혈압과의상관관계

• 말초혈관이완말초저항감소및야간혈압강하

Grossman E, Laudon M, Zisapel N. Effect of melatonin on nocturnal blood pressure: meta-analysis of randomized controlled trials. Vasc Health Risk Manag. 2011;7:577-84. 

Melatonin과혈압



• 본태성고혈압남성 16명에게 3주

간melatonin 2.5mg 섭취시킨

RCT

• 수면중 sBP 6mmHg, dBP

4mmHg 감소

• day–night amplitude sBP

15%, dBP 25% 증가

• Heart rate 영향없음

• Melatonin 1회섭취는혈압에

영향을미치지않음

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. 



• Melatonin 은야간혈압강하효과없다는메타분석

• Subgroup analysis에서 controlled-release melatonin 은야

간혈압강하효과가있고 (−6.1 mmHg; 95% CI: −10.7 -

−1.5), 속방형melatonin은효과가없었음

• Severely hypertensive patient, nondipper hypertensive 

patient, coronary heart disease patient에서야간

melatonin 생산저하가관찰됨

Grossman E, Laudon M, Zisapel N. Effect of melatonin on nocturnal blood pressure: meta-analysis of randomized controlled trials. Vasc Health Risk Manag. 2011;7:577-84. 



• 메타분석에서melatonin 보충이중

성지방을유의미하게감소 (−18.48 

mg/dL)

• Subgroup 분석에서 8mg이상, 8주

이상투약시중성지방에더큰영향

Mohammadi-Sartang M, Ghorbani M, Mazloom Z. Effects of melatonin supplementation on blood lipid 
concentrations: A systematic review and meta-analysis of randomized controlled trials. Clin Nutr. 2018 
Dec;37(6 Pt A):1943-1954. 

Melatonin과지질



• NAFLD 환자 50명을대상으로 12주동안 6mg melatonin 투약, 

지방간호전관찰

• 간경변에melatonin 이도움이된다는증거는없음

Bahrami M, Cheraghpour M, Jafarirad S, Alavinejad P, Asadi F, Hekmatdoost A, Mohammadi M, Yari Z. The effect of melatonin on treatment of patients with non-alcoholic fatty liver disease: a randomized 
double blind clinical trial. Complement Ther Med. 2020 Aug;52:102452.

Melatonin과 NAFLD



• Melatonin췌장 beta cell 의MT1- MT2- receptor결합

insulin secretion, glucose homeostasis 개선

• Coronary heart disease가있는 T2DM 환자에게 12주

melatonin 투약위약군에비해 fasting glucose감소(-29 vs -

5.6mg/dL), plasma insulin감소 (-2.2 vs +0.7μIU/mL), HOMA-

IR 개선 (-1.0 vs +0.01)

• 메타분석에서melatonin (3~10mg, 4~24주) 섭취후 fasting 

glucose 감소 (–6.34), QUICKI 증가 (0.01), insulin 과 HOMA-IR

은의미있는변화없었음

• 건강한여성에게아침, 저녁에 5mg melatonin 1회섭취시킨경

우 glucose tolerance 감소시킨연구등, melatonin 이혈당을증

가시킨연구들이있음

Doosti-Irani A, Ostadmohammadi V, Mirhosseini N, Mansournia MA, Reiter RJ, Kashanian M, Rahimi M, Razavi M, Asemi Z. The Effects of Melatonin Supplementation on Glycemic Control: A Systematic 
Review and Meta-Analysis of Randomized Controlled Trials. Horm Metab Res. 2018 Nov;50(11):783-790.

Genario R, Cipolla-Neto J, Bueno AA, Santos HO. Melatonin supplementation in the management of obesity and obesity-associated disorders: A review of physiological mechanisms and clinical applications. 
Pharmacol Res. 2021 Jan;163:105254.

Melatonin과인슐린감수성



Doosti-Irani A, Ostadmohammadi V, Mirhosseini N, Mansournia MA, Reiter RJ, Kashanian M, Rahimi M, Razavi M, Asemi Z. The Effects of Melatonin Supplementation on Glycemic Control: A Systematic 
Review and Meta-Analysis of Randomized Controlled Trials. Horm Metab Res. 2018 Nov;50(11):783-790.



• Melatonin이 oxidative stress를감소시키고mitochondria 주변

의 antioxidant/oxidant molecule균형을맞춤

• Metabolic dysregulation을부분적으로완화시킬것이라는추측

• T2DM 노인에게 30일간melatonin 5mg 섭취 erythrocytic 

activity of superoxide dismutase-1 증가, erythrocytic 

concentration of MDA 등의 oxidative biomarker 감소

• Coronary disease 환자에게melatonin 10mg를 12주공급

glutathione 증가, MDA, protein carbonyl concentrations 등의

oxidative biomarker 감소

• Melatonin 섭취군에서 nitric oxide 증가, vascular tone 에긍정

적영향

Genario R, Cipolla-Neto J, Bueno AA, Santos HO. Melatonin supplementation in the management of obesity and obesity-associated disorders: A review of physiological mechanisms and clinical applications. 
Pharmacol Res. 2021 Jan;163:105254.

Melatonin과Mitochondria



• Melatonin의적응증은고령불면증에단기사용

• Melatonin의항산화작용, 다양한장기에위치한수용체

• 아직까지는동물연구, 실험실연구수준, 잘수행된 RCT 많지않

으며상충되는연구다수

• 일부연구에서열손실증가, 체지방감소, 체중감소가보고

• 일부연구에서야간혈압감소, 혈당및인슐린감수성개선, 중성

지방감소, 간수치감소보고

• 항산화작용에대해서는비교적일관되게긍정적

• 심각한이상반응이없다는장점

Summary
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