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What You should not eat for Your Brain

Jeeyoung Oh, MD, PhD

Department of Neurology, Konkuk University Medical Center

A life course model of dementia development
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What and Why we should not eat for our brain?

Qanoed glycation end-products
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Insulin effects in major cell types of the brain

Considerabile averlap in the risk factors,
i 4 putati
mechanisms of Alzheimar’s disease and

related dermentias (ADRSs) and T200
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Why AGEs are matter?

High circulating AGEs levels are associated with
insulin resistance.t

® AGEs trigger machanisms aliciting metabolic
dysfunction including activation of inflammation,
oxidative stress, and impaired mitochondrial
oxldative metabolism,?

AGEs directly impact upon the hypothalamic
contrel of energy balance leading to obesity.”

Higher cancentration of the sirculating AGE is
with ogniti in
people with and without T200 2

a Brain s an important target for insubin actions.®

Tor S, . Do ek s B 5137 A 0, 0 1 A0 Pk 0 s 520l ot B 1, o Lami St 500,50 7001 <D Fbon 1. G ot 2013103 60600

Main known AGEs
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Biologically-generated AGEs

# Glycated hemoglobin (HbALc)

Glucosa irreversibly attached to hemoglobin at a rate
dependent upon the prevailing blood glucose
cencentration

« Mormal aging process

Long-lived proteins

Collagen in the extraceliular matrix
Crystaling in the eye lens.

Basement membrane in the kidney
Glabular albumin into amyleid fibrils
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AGE accumulation is related with AD pathology

» Beta-amyloid is modified by AGEs, and it exacerbates the toxicity of AR

® AGEs are present in both neurcfibrillatory tangles and senile plaque of the patients with AD?
® Receptors for AGE Is involved in the transport of amyloid peptide through blood-brain barrier®
» Crosslinking of AGEs with amyloid-beta peptide and hyper-phosphorylated tau,*
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Exogenous AGEs - by Maillard reaction

Irreversible chemical reaction between reducing sugars and aming acids responsible far the browring of foad
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High dietary AGEs are related with AD

= Dietary AGEs are iImportant source of braln AGE accumulation

* High dietary AGEs impair mitochondrial function and linked to cognitive decline
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Source of dietary AGEs

| and | hail i fat is the key.

Combination of refined carbol

® Fructose »> glucose (x 7.5)
# Food processing of high temperature for prolonged period of time

AGEs content in food

1 I —— » Meats and animal foads are wsually the fargest distary
AGEs sources, followed by nuts and cheeses.

Average total AGEs in beverage and food
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The fate of consumed AGEs RAGE signal is a key pathway for inflammation
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AGE also binds to other receptors

= Role of AGE homeostasis

= AGER1
+ Upregulated by AGE and increase uptake and 2 ¢ ™
removal of AGE
Counteract AGE-induced oxidative stress

< Inhibit the activation of NF-xB by prometing a
sirtuin 1-dependent deacetylation and
suppression of NF-kB

» High level of AGEs damage the protective
mechanism leading to a downregulation of both
AGERL and sirtuin 1
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Detoxification of AGEs is possible, but

Glyowalaze pathway

s Convert ghyowal and methyighyoa! to
lactlc acld and glycolic acld

« Pivoral role in maintaining dicarbonyl
homeostasis and greventing the
farmation of AGEs.

» Upregulated in the patieats with DM

Scavenging capacity is overridden by
an Increase In dicarbony| formation,
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AGEs irreversibly accumulate in the body

What and Why we should not eat for our brain?

Alcohol

The Lancet Commissions. .

Dementia d and care: portof @' M
the Lancet Commission -

NEW madifiable risk factors for dementia
® Excessive alcohol consumption

® Head injury

® Air pollution
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What is a unit of alcohol?
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Heavy drinking is associated with dementia

A natlonwide retrospective conort of all adult (220 years) patients admitted to hespital in metropoditan France
between 2008 and 2013 [n=31,624,156).

Drinking pattern is also important

Prospective cohort study of 3069 participants enrolled in the Ginkgo Evaluation of Memory Study {GEMS)
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Potential association between alcohol and AD
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Why low chronic dose of alcohol is protective?

w Increase in glymphatic function combined with the
reduction of glial fibrillary acidic protein expression.?

# Synapse damage induced by amyloid-f and a-
synuclein may be ¢ ted by low cone

of alcohol in animal model ?

Wahan

Humrpuare ot el

CHSHIZntES| 2020 E 5% KIBIAL FASHEMHS] - LIS -

159



oy |

Benefits from red wine for prevention of AD

Reduces low-density
lipopratein, IL-1f, and CRP

= Protection against ethanal-
induced naurotoxicity

# Increase the resistance of
# Interruption of the amyloid neuron to oxidative stress
cascade acting as an and excitotoxicity
antiexldant and anti- ® Inhibits AR toxicity
inflammatory agent
® Sirtuin-1 agonist

® Activation of sirtuin-1
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But, wine is alcohol
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s Genetics e APQESA)
Genetics ||Le, APOEE2) » Aging

» Hypertension

» Educational attainrment » Diabetes mellitus

= Mediterranean diet = Chesity

= Moderate alcohol intake [7] » Western style diet

® Physical exerdse ) o » Excessive aleohol consumption
» Intellectual and social activities » Smoking
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Sugar addiction
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MAKE EVERY BITE A

MEDITATION
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