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Innovations in aging

Lifestyle Practices Are Major
Contributors to Brain Health
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Can we prevent Alzheimer’'s?

i M Potential for primary prevention of Alzheimer’s disease:

CrearMuce

an analysis of population-based data

Sam Norton, Fiona EMatthews, Deborah E Barnes, Kristine Yaffe, Carol Brayne Loncet Newol 2014; 13:788-94

~30% of Alzheimer Disease

o (AD) risk attributed to seven
modifiable risk factors — diabetes, midlife
L hypertension, midlife obesity, physical
inactivity, depression, smoking and low
education attainment

A 10% reduction in prevalence

of each of these risk factors/decade
would reduce AD prevalence in 2050
by 8.3% worldwide

A 20% reduction in risk factors
would equate to a 15.3% reduction




v.»::ii'f”-"'lGIobaI action
against dementia

WDC Dementia Risk Reduction Statement

“‘Regular physical activity and management of cardiovascular risk factors (e.qg.
diabetes, obesity, smoking, and hypertension) are associated with a reduced
risk of cognitive decline and may reduce the risk of dementia.

Further, a healthy diet and lifelong learning/cognitive training may also reduce
the risk of cognitive decline.”

We encourage you all (governments) to take action on dementia risk reduction,
by:

(i) embedding dementia risk reduction/management in to your public health
policies and campaigns and your non-communicable disease strategies and
action plans, as some countries are already doing; and/or

(ii) investing in further research in this area, including running population-level
intervention studies, to urgently build the evidence base on dementia risk
reduction.”

https://worlddementiacouncil.wordpress.com/2015/03/15/world-dementia-council-issues-risk-reduction-statement/



Temporal Trends in the Incidence of Dementia
Reasons For Optimism

Table 2. Temporal Trends in the Incidence of Dementia.*
Total No. of
No. of Observation P Value

Subtype Cases Periods 5-Yr Cumulative Hazard Rate (95% Cl)j 5-Yr Hazard Ratio (95% Cl) for Trend
Epoch 1 Epoch 2 Epoch 3 Epoch 4 Epoch 2 Epoch 3 Epoch 4 Trend§

Overall dementia 371 9015 3.6 2.8 2.2 2.0 0.78 0.62 0.56 0.80 <0.001
(2.9-4.4) (2.2-3.5) (1.8-2.8) (15-2.6)  (0.59-1.04)  (0.47-0.83)  (0.41-0.77)  (0.72-0.90)

Alzheimer’s disease 264 9015 2.0 2.0 1.7 1.4 1.00 0.88 0.70 0.88 0.052
(1.5-2.6) (1.5-2.6) (1.3-2.3) (1.0-1.9) (0.70-1.43)  (0.62-1.25)  (0.48-1.03)  (0.77-1.00)

Vascular dementia 84 9014 0.8 0.8 0.4 0.4 0.89 0.46 0.45 0.71 0.004
(0.6-1.3) (0.5-1.2) (0.2-0.7) (0.2-0.7) (0.51-1.56)  (0.25-0.86)  (0.23-0.87)  (0.56-0.90)

* The baseline examination period was between 1977 and 1983 for the first epoch, between 1986 and 1991 for the second epoch, between 1992 and 1998 for the third epoch, and between
2004 and 2008 for the fourth epoch.

T The 5-year cumulative hazard rates (the cumulative incidence of dementia per 100 persons over a period of 5 years) are adjusted for age and sex.

1 The 5-year hazard ratios (the incidence of dementia during each epoch relative to the incidence during the first epoch) are adjusted for age and sex.

§ We estimated linear trends (the decline per decade in the 5-year incidence of dementia) using the elapsed mean time (in decades) between the first epoch and each consecutive epoch.

»Among participants in the Framingham Heart Study, the incidence of
dementia has declined over the course of three decades

»Increased education and better diagnosis and management of
metabolic risk factors likely contributed to the decline

»However, these changes don’'t completely explain the decreased in
dementia incidence

Satizabal CL et al. N Engl J Med 2016;374:523-532.
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So What Do We Know?
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Brains Makes New Neurons and New
Neural Connections Throughout Life

Neurogenesis Synaptogenesis

Stem cell Young neuron Mature neuron Brain ce" connections
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1. Impact of multiple inputs converge on these processes
2. Requires stimulation of common signalling pathways and neurotrophic support
3. Convergence allows for complex interactions amongst inputs
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Brains Makes New Neurons and New
Neural Connections Throughout Life

Neurogenesis Synaptogenesis

Stem cell Young neuron Mature neuron

Brain cell connections
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1. Nutrition contributes to an optimal environment to enable
these processes to occur

section of a
stimulated brain

2. Multiple nutrients needed to support these processes, so
focus on single nutrient/food unlikely to be successful
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Midlife Health is Tremendously Important

Midlife diet and central
adiposity increases risk of
dementia independent of
diabetes and cardiovascular
comorbidities. (Whitmer et al,
Neurology, 2008; Samieri et
al., Ann Intern Med. 2013)
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Midlife Obese Individuals Had Thinner
Right Frontal Cortices

Obesity is associated with thinner cortex
in 44-49 year olds

Cortical thickness differences
between obese and normal weight
individuals aged 44-49

Shaw et al. J Alzheimer’s Dis. Preprint pp. 1-8, 2017. 10
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Greater Increase in BMI Over 8 Years
Associated with Greater Decrease In
Cortical Thickness

2.6 v v v v . ‘
AZ.SS» 1
E
E
2 25
z Projected that an individual with 5%
17 e f increase in BMI over 10 years would
2 _ have almost twice the cortical

‘ thinning in posterior cingulate as an
ey T — individual with 0.5% BMI increase.
Age (years)

Fig. 4. Schematic of change in cortical thickness in posterior cin-
gulate over 10 years for 0.5% increase in BMI (over 10 ycars)
versus 5% increase. Projection is based on mixed-effect model
estimates including the 95% confidence interval for age-related
cortical thinning (shaded).

Shaw et al. J Alzheimer’s Dis. Preprint pp. 1-8, 2017. 11



Consequences of Metabolic Disorders

[ Hypertension, |
< \_Dyslipidemia, Diabetes —>
— >

> _ )
vascular damage J " metabolic disruption
[ g <+«— " oxidative "\ «———| . pypergiycemia i
stress - insulin resistance

l + altered insulin signaling

* AGE production
[ neurovascular dysfunction ] \ HPA axis dysfunction )

* increased production ¢

microglial activation & of AR inflammation

reactive gliosis
* AB aggregation ] T
tau pathology ]4*

demyelination & neuronal dysfunction
hypermetabolism white matter damage

atrophy
h 2

[ cognitive impairment, dementia risk including Alzheimer’s disease ]

12
adapted from: Meusel et al., J Curr Clin Care 2012; 2(1):6-16.




Rotman Research Institute

A Really Sobering Concern With
The Rise In Childhood Obesity

13
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Obesity and Metabolic Syndrome and Functional and Structural Brain
Impairments in Adolescence
Po Lai Yau, Mary Grace Castro, Adrian Tagani, Wai Hon Tsui and Antonio Convit
Pediatrics 2012:130:e856; originally published online September 3, 2012;
DOI: 10.1542/peds.2012-0324

\

WHAT’S KNOWN ON THIS SUBJECT: Despite the dramatic rise in
prevalence of metabolic syndrome (MetS) among children and
adolescents, and that MetS is associated with cognitive and brain
impairments among adults, no data on the impact of MetS on the
brain exist in children.

WHAT THIS STUDY ADDS: It provides the first data on the impact of
MetS on brain in adolescence. We show reductions in cognitive
function and brain structural integrity in nondiabetic adolescents with
MetS, thus suggesting that even pre-clinical metabolic illness may give
rise to brain complications.

N

14
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Poorer Academic Achievement and Smaller Hippocampal
Volumes in Adolescents (14-20 yrs) with Metabolic Syndrome

TABLE 2 Cognitive Data

Measures MetS (n=49), Non-MetS (n=62), Effect Size P
Mean * SD Mean * SD
Intellectual functioning and academic achievement
Estimated full-scale 1Q2 102.00 + 11.63 105.95 + 1235 0.17 09
WRAT reading standard score= 106.44 + 11.57 10764 = 10.74 0.02 83
WRAT spelling standard score? 101.22 + 13.04 105.39 = 10.94 0.21 04
WRAT arithmetic standard score 93.02 = 13.25 102.09 + 13.04 0.69 001
Ao o080 - =MetS B 6000 - =MetS
§ vco A b. A ~Non-MetS @ 000 n i 4Non-MetS
i = 4000 - " IA
@ 040 - [ Iu]
% o 3000 | g
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7] ]
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L L5 . " " . 3 -40.00 # . ’ v . .
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FIGURE 3
Lower QUICKI scores (more IR) were associated with smaller ICV-adjusted hippocampal volumes (n=91) (A) and larger ICV-adjusted overall CSF volumes (n=
92) (B).

15
Taken from: Yau et al. Pediatrics 130;e856, 2012
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What About The Mediterranean Diet?

|@%/ Lower risk of mild Kb iy o - ,%«hm

cognitive - .
impairment L (S s

Lower risk of Alzheimer ‘
Disease e, . -

Be
Physically
Active;
Enjoy
Meals

with Others

Benefits observed in

/ Europeans
and North Americans

17
(Meta Analysis: Singh et al, J Alzheimer Dis. 39:271-282,2014)



Mediterranean Diet and Biologic Factors

Greater Adherence to Mediterranean Diet
Associates With:

»Larger brain volumes (low meat eaters only)
{Titova et al, Exp Gerontol., 2013. 48:1443-1448}

»Less damage to brain blood vessels and
surrounding tissues; especially with
monounsaturated fat
{Gardener et al, Arch Neurol, 2012. 69:251-256}

> Lower levels of oxidation and inflammation
{Konstantinidou et al, Mol Nutr Food Res, 2013. 57:772-783}

18



Primary Prevention of Heart Disease With a
Mediterranean Diet (PREDIMED)

» participants at high Hazard Ratios for Med Diet vs Low Fat Diet

cardiovascular risk, but
with no CVD at enrollment

> 7447 persons (aged 55 to ?;A:igirovascmar ?(5_7516_ 1(ref)  0.005
80 years) assigned to a event! 0.90)
low fat diet, Med diet with Stroke? 0.61 1(ref)  0.005
olive oil, or Med diet with g%‘g‘;‘
nuts

"Primary end point — adjusted model;

» Trial stopped after median 2Secondary end point

follow-up of 4.8 yrs

19
Estruch et al, JAMA 368:1279, 2013



Impact of Mediterranean Diet on
Cognitive Function (PREDIMED Study)

» participants at high
vascular risk

MMSE 28.00 27.96 27.40
922 persons (age 74.6 (27.72 (276410 (26.99 to
+ 5.7 years) consuming to 28.29)  27.81)

low fat diet, Med diet 28.29)
th ol f Med CDT 545 5.27 4.95
with olive oll, or Me (5.25t0 (5.01t0  (4.67 to
diet with nuts 5.65)  5.52) 5.24)
> After 6.5 years of Both Med diet different from low fat with

" : : adjusted analyses
nutritional intervention g paseline measures

20
Martinez-Lapiscina et al, J Neurol Neurosurg Psychiatry 00:1-8, 2013
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Consumption of a Mediterranean Diet Plus Nuts Prevented 4 yr Decline In
Global Cognitive Function in a Subsample of 334 Participants —
PREDIMED Trial

[] Mediterranean diet plus
extravirgin olive oil

0.5+ b [ Mediterranean diet
*4‘; plus nuts

0.4+ [l Control diet

0.3 a T b

A

0.2-
0.1-
0.0 — /.

Composite Score

Memory Frontal Global
Cognition

Additional olive oil and mixed nuts (almonds, hazelnuts and walnuts)
chosen because of their lipid profile and high concentration of polyphenolic
compounds

From: Valls-Pedret, et al. JAMA Intern Med. 2015;175(7):1094-1103. doi:10.1001/jamainternmed.2015.1668 21
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Brain -'I;Ieol’rh &
Wellness

22
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No!l!

Eating a Mediterranean style diet does not mean
concentrating on ltalian, Greek or Spanish food — it refers
to any diet rich in :

dFruits, Vegetables

JWhole grains and cereals

CBeans/pulses

dFish

dLow in saturated fats and highly processed foods

There are many ways to achieve a healthy diet —

the Mediterranean diet is just one example.

23
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DASH Diet and Exercise

EFML Psychomotor Speed
*
04- 0.4- * *
0.2~ 0.2 .
o o Figure 2. Posttreatment performance in
S o] EFML and psychomotor speed composites
» n adjusted for baseline performance, age,
& 0.0~ g 0.0 education, IMT, Framingham Stroke Risk
8 5 Profile, and abdominal adiposity. *Signifi-
w w cantly different from control group at
0.2- 0.2 P<0.05. Error bars represent SEs.
04- 04-
I | 1 I 1 1
DASH+WM DASH-A uc DASH+WM DASH-A uc

1Only the DASH diet plus exercise group (DASH+WM) showed improvements in
executive function-memory-learning

=comparable to a 14.6-year improvement in predicted age for Trail Making Test

B-A performance and a 6.1-year improvement for Stroop Interference Test
_1Both the DASH diet alone and the DASH diet plus exercise groups showed
improvements in psychomotor speed.

=Comparable to an ~ 9 year improvement in controlled detection speed
JParticipants in the DASH+WM group with greater intima-medial thickness and
higher systolic blood pressure showed greater EFML gains o4
Taken From: Smith et al. Hypertension. 2010; 55:1331-1338.
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We Need To Return To The
Simple Message

Manage your body weight, cholesterol and blood
pressure and reduce your diabetes risk

Eat your fruits and veggies

Choose whole grain alternatives and include more grains
and beans/pulses in your diet

Consume fish regularly

Avoid highly processed foods and those with ‘empty
calories’
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Which Foods
Help the Brain? :

Rotman Research Institute

BRAIN HEALTH
FOOD GUIDE

An Evidence-Based
Approach to Healthy Eating
for the Aging Brain

o 0,
Simple diet changes have a
powsriul effect on brain health
Tha Brain Health Food Guida is for adults

« Afor four yoars of aating wol, they da
not copenonce any mamory oas?

Dl.y @imiiar to the Bran
Hoath Guido aro assocatod with:

+ 36 porcent lowar nsk of developing
Alzhaimors dleoass’

» 27 porcant lower risk of davaloping mikd
cognitve Impairmant or pro-comentia®

Wih a nutritious varioty of vogetablos,
frut, wholo graing, baara, foh, nuts and
low-int dary products, the Bran Heath
Foed Guido cffors tha same aating plan
that's mcommanded to peovant or troat
heart deoaso, dabetes, high cholesson,
high biced prasaura and othor condtions
%00,

Consut wih your haalth cara providar to
adapt hoso basko recommendations to
meat your spocHic noods.

S

» &S

Eating for brain health is all about..

oBI’M' baknoe, modeation end
vasiety (960 Deck for guide)

» Focusn, overnml petam M'?
ﬂv.r?;:':'mmdfb\:ubod
for brain hawth

* Naking swe eat untl e At i

» Enjoying kots of vegebies and fruit
+ Eating raw lealy chaily, nduding
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+ Eating fish, bear, and ruts sevenal
Tmes & woek

+ Iciuding belier fats in the diet, Tiom dlive
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B a8y & S

S5ormors !
Vegetables Total times & day i
Of thiz, be sure to include: ! i
Raw Leafy Greens : cup
(e.g.lettucs, spinach, mixed greens, kale, cabbage 1tmeaday | excapt 1cup for
-------- e lRm Leafy Greens
Cruciferous Vegetables 3times |
(e.g. broccoli, cauliflower, Brusssls sproutz, kale, aweek ;
cabbage, bok choy) |
e timeeaday : 1 medium
Of thie, be sure to includs: 3tmee | 12cup
Berries (frech or frozen) aweek |
Unszalted Nuts or All-natural Nut Butters Total 1 time a day
(e.g. almond butter, psanut butter) l 1/4 cup nuts
' or
_________________________________________________________________ - I 2 thbep nut butter
Of this, be zure to includs: 4dormors !
Walnuts times aweek |
| Beanz or Legumesz _ 2ormore i 12
{e.0.chickpaaz, kidney bsanz, lentilz, navy beanz) times a wesk | op
Fish or Seafood Total (not battered or fried) 3timee |
awesk |
--------------------------------------------------------------------- ; 3-40z
Of this, be surs to include: lormors |
Fatty fish (e.g.salmon, trout, sardines) timez awsek |

« Choose whole grains (e.g. oats, brown rice, brown pasta, 1002 whole wheat or whole
grain breads, quinoa, bulgur, barley, whole grain pasta and breads) instead of
refined grains (e.g. white rice, white pasta, white bread)

¢ Use low-fat milk (skim or 12%), yogurt (0-2%), and cheese (about 22%)

* Use extra-virgin olive oil as your main culinary oil for cooking, salad dressings, and
added to bread and foods
4

CIMK In Baycrest g
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Any Meat and Poultry Total

No mors than 1 meal per day should includs 1;’,':: i
meat or poultry [
e ; 3-40z
Of thiz, be sure to limit: ;
Red and processed meats (s.g. besf pork. less than ;
lamb, liver, sausages. hot dogz. jerky, cold cutz, 1 per wesk i
pepperoni ) !
Butter, cream, or high fat dairy
spreads (s.g. sour cream, cream cheezs) lass than [ 1tsp butter
1 par wesk | 1tbspcream
White breads (s.g. bread, roliz, bagsie, 1or les2 1 glics bread
pita tortilla) per wesk 1/2 bagsl
Pre - packaged foodz and meals (s.g. canned soup,
inztant noodles, frozen appstizers, and entrees)
Potato chips, fries, pretzsls, or other zalty anacks 3 or less
or fried food
servings per woaek
. in total for
Store-bought dairy dezssartz (8.0. ice cream, frozen
yogurt, pudding, custard) all these foods
Serving sizes
Baked goods (especially store bought) according to The
(e.g. cookies, muffins, scones, croissants, gonuts, Nutrition Facts table
cakes, pies) on the food label

Candy and chocolate

Pop,aswesetened fruit juice orany other augary drink

v
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MISINFQRMATIQN

UNSUBSTANTIATED CLAIMS

‘ \‘()()D )‘ V ,‘

29
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That A Single Nutrient Provides a ‘Quick Fix’ To A Complex
Problem

|ldentify Bioactive Component of Food Market Bioactive Component

Inform Public Health Policy

30



A Single Nutrient Or Food Can’t Overcome Multiple Insults

|

Hypertension,

L

<+ | Dyslipidemia, Diabetes ) —
<< = > : : :
vascular damaage " metabolic disruption
[ g oxidative < * hyperglycemia
stress « insulin resistance

’

+ altered insulin signaling
* AGE production

[ neurovascular dysfunction ] T \ HPA axis dysfunction )
* increased production J ¢
"[ microglial activation & of AR inflammation
reactive gliosis
* AB aggregation ] T
tau pathology ]<~
[ demyelination & ] neuronal dysfunction
hypermetabolism white matter damage
atrophy
-
[ cognitive impairment, dementia risk including Alzheimer’s disease ]
31

adapted from: Meusel et al., J Curr Clin Care 2012; 2(1):6-16.
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v
Is there evidence for ‘Super-foods’ and k ®\\’ orain health?

)
e
\e\?ﬁ ~vidence at the food group
level
< Variety is more important to
ensure broad exposure to
healthy nutrients and food
components

<+ Exception is fatty fish
(salmon, sardines, mackerel)
or other sources of omega-3
fats

“* No evidence that any single
food can cause dementia

32
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Use Spices to Increase Intake of Fruit and Vegetables Not
To Enhance Antioxidant or Polyphenol Intake

B

ug or mg of polyphenols g of polyphenols

33
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Lifestyle Factors Interact With One Another

»Diet is important
»But, so are other aspects of your lifestyle

34
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Adverse Effects of High Sodium Intake More
Apparent in Older Adults With Low Activity

o

g -0.5 -

wn

)]

= -1.0 1

™

=

L 1.5 1

(e

©

i

O -2.0 1

©

2 Em | ow Sodium

< 251 p <0.001 == Medium Sodium
mmm High Sodium

LOW HIGH
Activity Level - PASE

Adverse effect of poor sodium intakes even when we took into account
blood pressure and use of blood pressure lowering medications

35

Fiocco et al, Neurobiol Aging 33:829.e21, 2012
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96

education (>11y)

Above median
94 -

92 A

3MS score

Below median

education (=11
. ucation (11y)

Test Year

Below median Western score
— Above median Western score

36
Adapted from: Parrott et al. J Nutr 143:1767-1773, 2013



Conclusions

» Diet is an important contributor to brain health

» Multiple nutrients are involved, so the global
diet is more important than individual foods or
nutrients

» Multiple factors work cooperatively with one
another to enhance cognitive capacity and
focus needs to be on total lifestyle and not its
individual components

» Obesity-associated disorders are major
contributors to brain injury and poor cognitive
function

37
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THANK YOU!

RESEARCH PARTICIPANTS!!!

Nicole Anderson Alexandra Fiocco
Brad Maclintosh Alexandra Ntoukas
Guylaine Ferland
NuAge and NutCog Malcolm Binns
investigators Jon Ween

Simon Graham
Matt Parrott Jeremy Gilbert
Liesel-Ann Meusel David Jenkins
Ekaterina Tchistiakova Sid Feldman

William Yuen

Noah Koblinsky
QAO HEART & STROKE FOUNDATION SOCZ?’fé e
&\~ Canadian Partnership Alzheimer CIHR IRSC 34
for Stroke Recovery Society Conaan sl e
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NOW THAT WAS A
MOUTHFUL!

THANK YOU

39



