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Brain is poised for oxidative damage
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How many dementia cases in the future?

Number of Societal costs (€)
cases
30 1 2010 6,000,000 72,000,000,000
=
Em_ 2040 12,000,000 144,000,000,000
10 4
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= iRl A major societal challenge
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for the coming years
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Toward defining the preclinical stages of Alzheimer’s disea se:

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

The continuum of Alzheimer's disease
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Alrheimers & Dementic 11 (2000 5) TIS-726

Summary of the evidence on modifiable risk factors for cognitive

Alzheimers

decline and dementia: A population-based perspective &
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Ageing Research Reviews

Nutrition for the ageing brain: Towards evidence for an optimal diet
Vauzour D, et al. 2016

Normal
aging

Pathological
aging

Lifestyle intervention
Micronutrients
Polyphenol-rich diets
Flavonoids
Vitamins
w-3 PUFAs

Calorie restriction
Ketogenic diet
Mediterranean diet
Exercise



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.















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

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)



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.



Phenolic Compounds



Bidirectional communication channels between the gu t microbiome, the gut, and the brain.
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“ The xenohormesis hypothesis”: organisms have evolved to respond to
stress signaling molecules produced by other specie S in their environment.
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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 folleuwp in the INCHIANTI study

The overall survival curves of participants by TUP (totainary polyphenol) A) or TDP
(total dietary polyphenol)R). Participants in the highest TUP tertile experienced loale

cause mortality than those in the lowest TUP tertile. 3 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.

CURCUMIN




Regulation of inflammatory cytokines through activa tion of NF- B
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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
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.

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




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

Flala 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
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The “Alzheimer's disease signature”. potential perspectres
for novel biomarkers. Immunity & Ageing 2011, 8:7

http://www.immunityageing.com/content/8/1/7/
Sergio Davinelltt, Mariano Intrieri 1, Claudio Russ@, Alfonso Di Costanz@é, Davide Zell, Paolo Bosc8
Giovanni Scapagnint

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

Familial
Genes L.ocus Functions

APP gene encodes a membrane protein cleaved by secretase. Mutations in App locus
APP 21q21.3 causes autosomal dominant early onset AD and cerebroarterial amyloidosis.

PS1 iz involved in APP processing and mutations can interfere the production of
PS1 14q24.2 AP42 andto form plagques. Numerous alternatively spliced transcript variants
encoding different isoforms have been identified for this gene.

Regulate APP processing as a part of the a-secretase complex. Familial mutations can
PS2 1g42.13 change the production of Ap42.

riskGepes| | |

ApoE regulates the normal catabolism of triglvceride-rich lipoprotein constituents.
APOE 19q13.32 APOE binds A B and it is involved in AP clearance. Subjects carrving the E4 allele
have an increased amyloid burden.

The transcript undergoes complex alternative splicing and tau exists as s1x splice

TAU 17g21. izoforms. The inmutations can alter microtubule binding efficacy.

L
[a—

DYRKI1A is localized in the critical region of chromosome 21 and is involved in tau
DYRKI1IA 21q22.13 and APP phosphorvlation. Firstly the activity is upregulated by Ap and APP
phosphorylation result in increased amyloidogenic processing with B ACE interaction.

The overexpression of this gene may be relevant for AD. GSK-3 phosphorvlates tan

GSK3p 3q13.33 and presenilin-1, which are involved in the development of AD. The phosphorylation
of'tau leads to tangle formation and APP cleavage products can activate GSK3
resulting increased tau phosphorylation.
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J Psychopharmacol May 2015 29:642-651



Am J Geriatr Psychiatry 26:3, March 2018
Memory and Brain Amyloid and Tau Effects of a Bioav  ailable Form of

Curcumin
BaNovw:Semibrded Adults: A Double-Blind, Placebo-Con  trolled 18-
Month Trial

Conclusions: Daily oral curcurmin
may lead to improved memory and
attention in non-demented adults. The
FDDNP-PET ndings suggest that
symptom bene ts are associated with
decreases in amyloid and tau
accumulation in brain regions
modulating mood and memory.









December 8, 2017

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

model
Wicha P. et al
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Anti-depressant like effect of curcumin and its combinatio
piperine In unpredictable chronic stress-induced behavio
biochemical and neurochemical changes. Bhutani MK et al. 20
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Curcumin reverses impaired hippocampal neurogenesis and
Increases serotonin receptor 1A mRNA and brain-derived
neurotrophic factor expression in chronically stressed ra ts.
XuY et al. 2007

9 - $ |
%9* E | % *) (0 % *'3 (0

% *23 (0 %-*'3 (0



Curcumin reverses corticosterone-induced
depressive-like behavior and decrease In brain
BDNF levels in rats. Huang Z et al. 2011
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MECHANISMS PROPOSED FOR ANTIDEPRESSANT ACTIVITY OF CURCUMIN

Monoamine oxidase (MAO) inhibitory property of curc umin

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
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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 nutraceiicals

Biochimica et Biophysica Acta (2014)

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



Roles of PUFAS in the brain

Bazinet RP and Layé S, 2014
*<8/6 /6?7=6 ,+ +-









