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3-4 h antes de acostarse

Máxima luz por la mañana

Mejor por la mañana, no por la tarde
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EL SISTEMA CIRCADIANO
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LA MELATONINA PINEAL Y EL CONTROL DE LOS RITMOS

REGULACIÓN DE LOS RITMOS CIRCADIANOS
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CONSECUENCIAS DE LA ALTERACIÓN DEL RELOJ

X XX
CRONODISRUPCIÓN

(alteración del Reloj biológico)

PATOLOGÍAS ASOCIADAS A ESTRÉS OXIDATIVO-
INFLAMACIÓN-DAÑO MITOCONDRIAL

ALTERACIÓN DE LOS RITMOS
Alteración de melatonina

Envejecimiento patológico
cáncer

enfermedades neurodegenerativas
enfermedades inflamatorias y autoinflamatorias

artritis reumatoide 
obesidad

alteraciones hormonales y metabólicas
fibromialgia y fatiga crónica

http://www.institutodemelatonina.com
info@institutodemelatonina.com

INSOMNIO = SIGNO PRECOZ DE PD/AD 



Bellesi et al. Sleep Loss Promotes Astrocytic Phagocytosis 
and Microglial Activation in Mouse Cerebral Cortex. J 
Neurosci 2017;37:5263-5273.

INCREASE OF INTERSTITIAL SPACE

REDUCTION OF INTERSYNAPTIC SPACE

MEMORY CONSOLIDATION

COGNITIVE PERFORMANCE

SLEEP CHRONIC DEFICIT

INCREASED SUSCEPTIBILITY TO OTHER 
FORMS OF BRAIN DAMAGE

MICROGLIA ACTIVATION
NEURONAL FAGOCITOSIS

NORMAL SLEEP RHYTHM

Xie et al. Sleep Drives Metabolite Clearance from the Adult 
Brain. Science 2013; 342:373-377
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EL sueño es fundamental para la homeostasis cerebral y su déficit es 
un signo temprano de enfermedades neurodegenerativas
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EL sueño es fundamental para la homeostasis cerebral y su déficit es 
un signo temprano de enfermedades neurodegenerativas

Throughout the body, lymphatic fluid movement supports critical functions including clearance of excess fluid and metabolic 
waste. The glymphatic system is the analog of the lymphatic system in the brain. Because of the functional conservation 
between these systems, we hypothesize that both are regulated by circadian rhythms, and injury within these tissue (such as 
ischemia or inflammation) may alter interstitial fluid movement and pathology in a similar manner.

The lymphatic system in the periphery (left) and glymphatic system in the brain (right) are functionally homologous, enabling 
interstitial fluid movement, waste clearance, and immune surveillance of the tissue. Hablitz and Nedergaard. Current Biology 
2021.
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Yoon SH et al. Association of Sleep Disturbances With Brain Amyloid and Tau Burden, 
Cortical Atrophy, and Cognitive Dysfunction Across the AD Continuum. Neurology 
2023; doi: 10.1212/WNL.0000000000207917.

Los niveles más altos de AB cerebral (proporciones AB42/40 más bajas) se relacionan con acortamiento del 

sueño, destacando la importancia del tiempo total de sueño para eliminar AB durante el sueño de ondas 
lentas.

Shokri-Kojori E, et al. β-Amyloid accumulation in the human brain after one night of 
sleep deprivation. PNAS 2018; doi.org/10.1073/pnas.1721694115.

Insel PS, et al. Association of Sleep and β-Amyloid Pathology Among Older Cognitively 
Unimpaired Adult. JAMA 2021;doi:10.1001/jamanetworkopen.2021.17573

Harenbrock J et al. A meta-analysis of the relationship between sleep and β-Amyloid 
biomarkers in Alzheimer’s disease. Biom Neuropsychiat 2023; 
/doi.org/10.1016/j.bionps.2023.100068.

Sadler CR, et al. Connections between ApoE, sleep, and Aβ and tau pathologies in 
Alzheimer’s disease. J Clin Invest 2023; doi: 10.1172/JCI171838.

https://doi.org/10.1073/pnas.1721694115


¿Por qué comer en los momentos equivocados está ligado a efectos tan profundos y negativos en nuestro cuerpo?

Humans, particularly those 
in developed countries with 
abundant artificial light, 
late-night TV, and 24-hour 
diners, have been putting 
themselves through an 
inadvertent experiment 
over the last few decades.

DIABETES TYPE 3

Schilling MA. Unraveling 

Alzheimer’s: Making Sense 

of the Relationship between 

Diabetes and Alzheimer’s 

Disease. J Alz Dis 

2016;51:961-977.

OBESIDAD

DIABETES TYPE 2

akt      IDE

binds

Insulin, α-syn; 
β-amyloid

ALZHEIMER

-McMullan CJ, et al. Melatonin secretion and the 
incidence of type 2 diabetes. JAMA 2013; 309:1388-
1396.

-Karamitri A, et al. Involvement of melatonin MT2 
receptor mutants in type 2 diabetes development.  
Med Sci 2013; 29:778-784.

-McMullan CJ, et al. Association of nocturnal melatonin 
secretion with insulin resistance in nondiabetic young 
women. Am J Epidemiol 2013; 178:231-238.
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receptor insulina

β-amiloide 1-40

monomérico

Traslocación GLUT-4

a la membrana

β-amiloide 1-40

oligomérico

INHIBE

autofosforilación

receptor insulina

Molina-Fernández R et al. Differential 

regulation of insulin signalling by 

monomeric and oligomeric amyloid beta-

peptide. Brain Comm 2022; 
/doi.org/10.1093/braincomms/fcac243.
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EN LA EA

DAÑO OXIDATIVO

NEUROINFLAMACIÓN

DAÑO MITOCONDRIAL

MUERTE NEURONAL

CRONODISRUPCIÓN

ALTERACIÓN DEL SUEÑO



Liang J et al. Exercise-Induced Benefits for Alzheimer’s Disease by Stimulating 
Mitophagy and Improving Mitochondrial Function. Front Aging Neurosci 
2021; doi.org/10.3389/fnagi.2021.755665
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La neurona y sus mitocondrias



Pineal aMT:

[aMT]: < 1 nM

Reloj biológico: Mantenimiento de los 
ritmos biológicos

Extrapineal aMT:

[aMT]: < 1-10 µM

Antioxidante + efectos genómicos:
Mantenimiento de la homeostasis mitocondrial

PROPIEDADES CRONOBIÓTICAS

BAJAS DOSIS DE MELATONINA

GENES RELOJ

?

PROPIEDAES ANTIOXIDANTES 
Y ANTIINFLAMATORIAS

DOSIS ALTAS DE MELATONINA
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MELATONINA PINEAL vs. EXTRAPINEAL
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LA MELATONINA REDUCE LA NEUROINFLAMACIÓN

Plos One, https://doi.org/10.1371/journal.pone.0183090

LA MELATONINA MANTIENE LA

 HOMEOSTASIS MITOCONDRIAL
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ATP



MELATONINA EN LA EA



ENFERMEDAD DE ALZHEIMER

: AD

: Controles

Breen DP, et al. JAMA Neurol 2014;71:589-595.
Ohashi Y, et al. Biol Psychiat 1999;45:1646-1652 
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Zhou , et al. Eur j Pharmacol 2023; doi.org/10.1016/j.ejphar.2023.176057
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BEHAVIORAL AND COGNITIIVE PROFILE

The 3xTg-AD mouse strain harboring familial AD mutations
PS1/M146V, APPswe, and tauP301 

(B6;129-Psen1tm1Mpm Tg(APPSwe,tauP301L)1Lfa/Mmjax)

Furio AM, et al. Possible therapeutic value of melatonin 
in mild cognitive impairment: a retrospective study. J 
Pineal Res 2007; 43:404-409.

Cardinali DP, et al. Clinical aspects of melatonin 
intervention in Alzheimer's disease progression. Curr 
Neuropharmaocl 2010; 8:218-227.

Cardinali Dp, et al. Therapeutic application of 

melatonin in mild cognitive impairment. Am J 

Neurodegener Dis 2012; 1:280-291
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Aβ EN LA MITOCONDRIA

Oxidative Medicine and Cellular Longevity  2012;  
doi:10.1155/2012/843649
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Brusco LI, et al. Monozygotic twins with 
Alzheimer's disease treated with melatonin: 
Case report. J Pineal Res 1998; doi: 
10.1111/j.1600-079x.1998.tb00396.x

Brusco LI, et al. Melatonin treatment stabilizes 
chronobiologic and cognitive symptoms in 
Alzheimer's disease. NeuroEndocrinol Lett 
2000;21:39-42

Furio AM, et al. Possible therapeutic value of 
melatonin in mild cognitive impairment: a 
retrospective study. J Pineal res 2007; 
doi.org/10.1111/j.1600-079X.2007.00491.x
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La melatonina es altamente efectiva al tiempo del

deterioro cognitivo leve



MELATONINA: VÍA FINAL COMÚN
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Neuroprotección metabolic control
mitochondrial dynamics

and ATP

Anna A. Kondratova & Roman V. Kondratov
Nature Reviews Neuroscience 2012;  13, 325-335
Clocks not winding down: unravelling circadian networks
Eric E. Zhang & Steve A. Kay. Nature Reviews Molecular Cell Biology 2010; 11, 764-776
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