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Oxidation and Inflammation

The link with age related chronic diseases
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How many dementia cases in the future?



Toward defining the preclinical stages of Alzheimer’s disea se:

Recommendations from the National Institute on Aging and the Alzheimer’s
Association workgroup

7





In 2014, the World Dementia Council (WDC) requested the Alzheimer’s Association evaluate and

report on the state of the evidence on modifiable risk factors for cognitive decline and dementia.

Matthew Baumgarta , Heather M. Snyderb, *, Maria C. Carrillob , Sam Fazioc , Hye Kima , 

Harry Johnsd

The Association believes there is sufficiently strong evidence, from a population-based perspective, to

conclude that regular physical activity and management of cardiovascular risk factors (diabetes, obesity,

smoking, and hypertension) reduce the risk of cognitive decline and may reduce the risk of dementia. The

Association also believes there is sufficiently strong evidence to conclude that a healthy diet and lifelong

learning/cognitive training may also reduce the risk of cognitive decline.



Vauzour D, et al. 2016 

Overview of links between lifestyle interventions on cognition and healthy brain function during ageing.



Mediterranean Diet, Alzheimer Disease, and Vascular  Mediation
Nikolaos Scarmeas, Yaakov Stern, Richard Mayeux, Jose A. Luchsinger.
Arch Neurol. 2006;63:1709-1717

Higher adherence to the MeDi is associated
with a reduced risk for AD. The association
does not seem to be mediated by vascular
comorbidity. This could be the result of other
biological mechanisms (oxidative or
inflammatory) being implicated.











Key Features of Traditional Okinawa Diet

1) Low Caloric Density (plant-based, low fat, moderate 
protein from soy, fish, lean meats)

2) High Nutrient Density (Vitamins A,C, E, potassium, 2) High Nutrient Density (Vitamins A,C, E, potassium, 
magnesium, folate, and healthy oils)

3) Phyto-nutrient Rich (polyphenols, carotenoids mostly 
from green leafy, yellow root vegetables and seaweed)

4) Low in Glycemic Load (high quality carbohydrates 
from staple sweet potato)

5) Anti-inflammatory (CR, polyphenols, omega 3 fatty 
acids)



Ipomoera batatas 

cultivar Ayamurasaki
Curcuma longa

Healthy aging diets other than the Mediterranean: A  focus on the Okinawan diet.
Willcox DC, Scapagnini G, Willcox BJ.   Mech Ageing  Dev. 2014 Jan 21.

Wakame

Undaria pinnatifida

Curcumin Anthocyanin Phlorotannin
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Bidirectional communication channels between the gu t microbiome, the gut, and the brain. 



Major pathways activated by polyphenols



“ The xenohormesis hypothesis”: organisms have evolved  to respond to 
stress signaling molecules produced by other specie s in their environment.

Lamming DW, Wood JG, Sinclair DA. Small molecules that regulate lifespan: evidence

for xenohormesis. Molecular Microbiology (2004)



J. Nutr. 143: 1445–1450, 2013



High Concentrations of a Urinary Biomarker of Polyphenol
Intake are Associated with Decreased Mortality in Older
Adults

Kaplan-Meier plots of all-cause mortality for 12 y of follow-up in the InCHIANTI study

The overall survival curves of participants by TUP (total urinary polyphenol) (A) or TDP

(total dietary polyphenol) (B). Participants in the highest TUP tertile experienced lower all-

cause mortality than those in the lowest TUP tertile.
J Nutr. 2013;143(9):1445-50





Scapagnini G, Colombrita C, Amadio M, D'Agata V, Arcelli E, Sapienza M, 
Quattrone A, Calabrese V. 
Curcumin activates defensive genes and protects neu rons against 
oxidative stress. 
Antioxid Redox Signal. 2006 Mar-Apr;8(3-4):395-403. 
Institute of Neurological Sciences, National Research Council (CNR), Catania, Italy., 
Blanchette Rockefeller Neurosciences Institute, West Virginia University, Rockville, Maryland. 

CURCUMINCURCUMIN



Regulation of inflammatory cytokines through activa tion of  NF- κB



Curcumin activates Nrf2 expression and stimulates ARE-binding activity

Motterlini R. et al. Biochem J. 2003 
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Multi-organ protection by the Nrf2 pathway
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Epidemiological studies showed that in India, where curcumin is widely used
in daily diet, there is a reduced age-adjusted prevalence of AD (in patients

Chandra V, Pandav R, Dodge HH, Johnston JM, Belle SH, DeKosky ST, and Ganguli 
M. Incidence of Alzheimer's disease in a rural communit y in India: the Indo-US 
study. Neurology 57: 985-989, 2001.

Muthane U, Yasha TC, and Shankar SK. Low numbers and no loss of melanized 
nigral neurons with increasing age in normal human brains from India. 
Ann Neurol 43: 283-287, 1998.

Ng TP, Chiam PC, Lee T, Chua HC, Lim L, Kua EH. Curry consumption and 
cognitive function in the elderly. Am J Epidemiol 164(9):898-9, 2006

in daily diet, there is a reduced age-adjusted prevalence of AD (in patients
between 70 and 79 years of age is 4.4 fold less than that of the United
States), as well as a lower prevalence of Parkinson’s disease.



Proc Natl Acad Sci U S A. 2007 July 31; 104(31): 12849–12854. 

Innate immunity and transcription of MGAT-III and 
Toll-like receptors in Alzheimer's disease patients 
are improved by bisdemethoxycurcumin
Fiala M. et al.
Department of Medicine, Greater Los Angeles Veteran's Affairs 
Medical Center

J Clin Psychopharmacol. 2008 Feb;28(1):110-3.

Six-month randomized, placebo-controlled, double-
blind, pilot clinical trial of curcumin in patients with 
Alzheimer disease.
Baum L. et al



THE JOURNAL OF BIOLOGICAL CHEMISTRY Vol. 280, No. 7, Issue of February 18, pp. 5892–5901, 2005

Curcumin inhibits formation of Aβ oligomers.

Curcumin crosses the blood-brain barrier and binds 

to plaques in vivo in Tg2576 mice



Representative longitudinal imaging of plaques with multiphoton microscopy before and after 

curcumin treatment in an APPswe/PS1dE9 mouse.



Alzheimer



Schematic Overview of Major Alzheimer’s Disease (AD) Gene

The “Alzheimer's disease signature”: potential perspectives
for novel biomarkers.
Sergio Davinelli1, Mariano Intrieri 1, Claudio Russo1, Alfonso Di Costanzo1, Davide Zella2, Paolo Bosco3, 
Giovanni Scapagnini1

Immunity & Ageing 2011, 8:7
http://www.immunityageing.com/content/8/1/7/



The role of Apolipoprotein E4 in Alzheimer disease pathogenesis





J Psychopharmacol May 2015 29:642-651



Conclusions: Daily oral curcurmin
may lead to improved memory and 
attention in non-demented adults. The 
FDDNP-PET findings suggest that 
symptom benefits are associated with 
decreases in amyloid and tau 

Memory and Brain Amyloid and Tau Effects of a Bioav ailable Form of 
Curcumin
in Non-Demented Adults: A Double-Blind, Placebo-Con trolled 18-
Month Trial

Am J Geriatr Psychiatry 26:3, March 2018

Gary W. Small, et al.

decreases in amyloid and tau 
accumulation in brain regions 
modulating mood and memory.







Hexahydrocurcumin protects against cerebral ischemia /reperfusion injury, 
attenuates inflammation, and improves antioxidant d efenses in a rat stroke 
model 

December 8, 2017

Wicha P. et al



Anti-depressant like effect of curcumin and its combinatio n with
piperine in unpredictable chronic stress-induced behavio ral,
biochemical and neurochemical changes. Bhutani MK et al. 20 09

Effect of curcumin and its combination with piperine on forced swim-induced immobility 

period in rats. ap≤0.05 as compared with control group; bp≤0.05 as compared with stress 

(S)+vehicle group, cp≤0.05 as compared with stress (S)+ curcumin (20).



Curcumin reverses impaired hippocampal neurogenesis and
increases serotonin receptor 1A mRNA and brain-derived
neurotrophic factor expression in chronically stressed ra ts.
Xu Y et al. 2007

The effects of curcumin on BDNF immunoreactivity in hippocampal neurons of stressed 

rats. (A) Control group. (B) Stress+vehicle group. (C) 5 mg/kg curcumin. (D) 10 mg/kg 

curcumin. (E) 20 mg/kg curcumin. (F) 10 mg/kg imipramine.



Curcumin reverses corticosterone-induced 
depressive-like behavior and decrease in brain 
BDNF levels in rats. Huang Z et al. 2011

Effect of curcumin on the immobility time of

CORT-treated rats in the forced swim test. The

rats were administered with CORT (40 mg/kg,

s.c.) once daily for 21 days, and curcumin (20

mg/kg, p.o.) was given to the animals 30 min

prior to the CORT injection. Values are given

as mean±SEM (n = 8). #p < 0.01 compared

with the control group; *p < 0.01 compared

with the CORT group.

Effect of curcumin on brain-derived

neurotrophic factor (BDNF) protein

levels in the hippocampus (A) and

frontal cortex (B) of CORT-treated rats.





Monoamine oxidase (MAO) inhibitory property of curc umin

Modulating the serotonin and dopamine neurotransmis sion in brain

MECHANISMS PROPOSED FOR ANTIDEPRESSANT ACTIVITY OF CURCUMIN

Modulating the serotonin and dopamine neurotransmis sion in brain

Increasing the levels of neurotrophic factors, parti cularly brain 
derived neurotrophic factor (BDNF)

Antiinflammatory and antioxidant property





Ogle WO et al. Potential of Treating Age-Related Depression and Cognitive Decline 

with Nutraceutical Approaches. Gerontology 2013;59:23–31



Modulation of Nrf2/ARE pathway by food polyphenols: a
nutritional neuroprotective strategy for cognitive and
neurodegenerative disorders .
Scapagnini G, Vasto S, Abraham NG, Caruso C, Zella D,
Galvano F.
Mol Neurobiol. 2011 Oct;44(2):192-201.





Synergy research: Approaching a new generation of nutraceuticals

AiguoWu a, Emily E. Noble a, Ethika Tyagi a, Zhe Ying a, Yumei Zhuang a, Fernando 
Gomez-Pinilla

Biochimica et Biophysica Acta (2014)



Roles of PUFAs in the brain

Bazinet RP and Layé S, 2014
NATURE REVIEWS NEUROSCIENCE 15 






