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Dementia

Alzheimer’s Disease is the most
common form of dementiq,
accounting for about 62% of cases.

Other forms of dementia include:
Vascular dementia: 17%
Mixed dementia: 10%
Lewy body dementia: 4%
Fronto-temporal dementia: 2%
Parkinson's dementia: 2%
Other: 3%




Pathology Is offen mixed
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dementias with evidence of Alzheimer's disease

than one type of pathological change. oten wih AD g Azheimer's disease o some evdanc
vascular U of vascular damage

damage

Vascular damage is very frequently seenin
the Alzheimer'’s Disease brain e

Cortical Lewy
bodies only

Lewy bodies and
Alzheimer's disease
changes

Alzheimer's
disease



Lifestyle factors that affect dementia risk

Dementia risk is influenced by genes
and lifestyle factors

Maijor vascular risk factors include:
Smoking
high blood pressure

high LDL cholesterol
diabetes
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Alzheimer’s Disease and amyloid

Alzheimer’s Disease is defined by
amyloid plagues and neurofibrillary

tangles in the brain
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Amyloid can also be found in the brain’s
blood vessels

Amyloid deposits in brain’s mid-large size arteries is called cerebral amyloid
angiopathy (CAA)

CAA is found in most AD patients and is believed to weaken and stiffen the
cerebral arterial walls




The importance of healthy vessels for
brain function

The brain has over 400 miles of blood
vessels!

The brain also uses 25% of the total
blood supply, even though it is only

2% of total body weight

ZlokovicEBEApuuzod1998)aNeurosurgery.P!




Neuronal health is tightly coupled o

vascular health

Capillaries dilate to allow more blood flow in areas of
neuronal activity

This increased in oxygenation is what is measured in a
functional MRI, or fMRI and is called the BOLD signal

BOLD: Blood oxygenation level dependent
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The Blood Brain Barrier is very

Important for brain health

The BBB protects neurons by only
allowing certain things through
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Let’s talk about cholesterol
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Cholesterol is a type of fat that is not
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Atherosclerosis is a builld up of

cholesterol In blood vessels

Atherosclerosis occurs when cholesterol builds Uup Arterial Circulation of the Brain, Including Carotid Arteries
in blood vessels and can increase risk of stroke » ~—
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Many Alzheimer’s Disease patients have
atherosclerosis in some brain vessels
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HDL protects blood vessels throughout the

body

HDL has many beneficial actions on blood
vessels

It prevents atherosclerosis, reduces blood
clotting, lowers inflammation and maintains
vessel flexibility

These functions can be compromised in
people with metabolic and cardiovascular
disease, where HDL can become
dysfunctional and exacerbate disease

Functional HDL
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It is now possible tTo make synthefic human

blood vessels in the test tube

Using tissue engineering methods, our
group has successfully made synthetic
human blood vessels in the test fube,

which mimic those in the human brain

Vessels are cultivated in a bioreactor and
allow us to study how components on the
“blood side” affect the “brain side”
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Experiments using engineered tissues
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Adding HDL to the blood side of engineered

tissues reduces cerebral amyloid angiopathy

The top graph shows the rate of
appearance of AB42 in the “blood”
side over 4h, indicating successful
clearance

Ab42 (ng/ml)

The bottom graph shows how much
AB is left stuck in the engineered
vessel after 24h
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In people, high HDL is good for memory
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INn mice, HDL levels correlate with cerebral
amyloid angiopathy
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amyloid from the brain
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What you can do now

Maintaining good cardiovascular health will help the brain to age
well and possibly prevent or delay the onset of dementia and
Alzheimer’s Disease

Tips:
Stop smoking
Exercise
Treat high blood pressure, high cholesterol and diabetes



Where this research can go

There are a number of late stage trials testing HDL
drugs for heart disease.

These drugs could be tested to prevent Alzheimer’s
Disease or 1o slow its progression.




How this research gives us a new

perspective on dpokE In Alzheimer Disease

ApPOE is the most important genetic risk factor for

Alzheimer's Disease; this has been known since 1993

One in six people have the “risky” genetic variant, Astrocyten

/ . Neurons
iImmune cells, but does not cross the blood brain

arrier 0

Until recently, only “brain” apoE was considered .

important for Alzheimer’s Disease O Microglia

Blood O

Liver
called apoE4 4
ApPOE is made in the brain, liver and certain types of
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A new view of apoE

Very new research shows that HDL with lofs of Functional HDL Dysfunctional HDL
apoE protects from heart disease, and there
are now ways to measure this using a blood test

Pro-atherogenic modifications,
chronic diseases

“ Restoration and enhancement of
anti-atherogenic functions
through intervention

It may be that brain apokE is only part of the
picture and apoE made outside the brain can
also affect Alzheimer’s Disease
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It may be possible to design synthetic HDL with
apok as a new therapeutic strategy for FUNGTIONAL HDL
Alzheimer's Disease — ! ApoAl, ApoE, \ ApoClll, Lp-PLA2,
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Summary

Cardiovascular risk factors (smoking, high blood pressure, high cholesterol,
diabetes, physical activity) also increase Alzheimer Disease risk

New research suggests that HDL, the “good cholesterol”, may also play @
more important role in Alzheimer’s Disease than previously imagined

HDL with lots of apoE on it is particularly good for the heart; we do not yet
know if this is also true for the brain

Good cardiovascular health is associated with more HDL with apoE
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