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Exercise = better health

Canadian Physical Activity Guidelines

Guidelines
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FOR ADULTS - 18 - 44 YEARS

T achieve health kenefits, adule a_gad 18—64yearsshould amunmlm at least
150 minutes of moderate- to g Thenaity phiyeical activity per
week, in bous of 10 minutes or more.

Itis alao beneficial to add muscle and bone strengthening activities
using major muscle groups, st lesst 2 daye perweek.

More physical activity provides grester hesfth benefits.

Canadian Physical Activity Guidelines

~— Guidelines
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FOR OLDER ADULTS - 65 YEARS & OLDER

Ta schieve health benefits, and improve functional abilities, sduls 2ged 45 years
and cldar should sccumulate at lesst 150 minutes of moderate- to vigorous-
intensity aerabic physical zctiity per wiesk, in bouts of 10 minutes or mare.

It iz alsa beneficial to add muscle and bone strengthening sctivities
using miajor muscle groups, st leest 2 days per week.

Thiose with pc.ar mnokility eheuld perform physical zcfvities to enhance balance
and prevent falls.

More physical activity provides grester health benefits.




Exercise and Parkinson's Disease

Non-motor complication Activities of Daily living

Neuroprotection?

» Tremor & Cognition ' GE’ttll’lg out of a chair = Neuroprotection
« Rigidity + Mood/depression + Getting dressed + Prevent further death of
+ Balance - Sleep + Preventing falls neurons

) ] i o n - Neurorestoration
% POSture " Alltonomic fU.I“lCElOl‘l ' MalntalnIng L Formation UFITE'VV neurons
+ Gait (walking) independence
+ Muscle weakness

* efc...
+ Aerobic capacity (fitness)




Motor complications
« Tremor
- Rigidity
 Balance

« Posture

- Gait (walking)

« Muscle weakness

- Aerobic capacity (fitness)




Non-motor complication

- Cognition

» Mood/depression

- Sleep

- Autonomic function




- Getting out of a chair
- Getting dressed
- Preventing falls
+ Maintaining
independence

* elC...




Neuroprotection?

- Neuroprotection
« Prevent further death of
neurons

« Neurorestoration
« Formation of new neurons




Why is exercise beneficial for Parkinson's disease?

In animal models, exercise:
Increases dopamine receptors (Petzinger et al., 2007; Vuckovic et al., 2010)

» Increases growth of brain cells (Toy et al., 2014)
» Protects against neurotoxic agents and to promote recovery (Tillerson

Caudle, Reveron, & Miller, 2003).
« Decreases toxin-induced neuroinflammation (Real et al., 2017)

Tiwari, 2017

Hypotheses
Exercise has a beneficial effect on brain plasticity as evidenced by

enhanced dopaminergic responsiveness
Exercise may confirm long term benefits via modulation of abnormal

Mitochondrial defects
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Exercisers vs. Non-exercisers: PET and fMRI study
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Habitual exercisers n=9

Evaluating people with PD who exercise compared to people who

do not exercise
- Dopamine release in response to exercise using PET
« Brain activity in response to reward using fMRI
- Motor function
» Mood/depression/apathy
- Cognition

Sedentary n=8




edentary n=8
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Post intervention
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1. Subjects are shown the winning cards out 2 The cards are shuffled. Anticipation
of the four cards. Anticipation period (10 s period (10 s duration)
duration).

« $0.50/ trials
- 4 probabilities of winning
. 0,50, 75, 100%

3. The cards are chuffled. Anticipation 4. The subject has 5 seconds to plck a card
period (10 s duration). by pressing a button on the hand-held

e - 20 trials per probability
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Habitual exercisers n=9 Sede

Evaluating people with PD who exercise compared to people who

do not exercise .
- Dopamine release in response to exercise using PET
- Brain activity in response to reward using fMRI
- Motor function
- Mood/depression/apathy

- Cognition
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Exercise induced dopamine release is higher in
PD habitual exercisers
Habitual 0.5

04 -

Post Exercise

0.3

0.2 -

A Binding potential

0.1
Sedentary

0 B Habitual

BH Caudate

WH Caudate

& 8

01 - B Sedentary

BT VRIS Habitual exercisers have more dopamine release in the
caudate, especially in the more affected hemisphere
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Habitual exercisers have more dopamine release in the
caudate, especially in the more affected hemisphere



Habitual exercisers have greater activation in the
'reward’ circuit
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Habitual exercisers have greater activation in
'reward’ circuit
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Exercisers vs. Non-exercisers: PET and fMRI study
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Summary Limitations
- Habitual exercisers showed greater » Retrospective cohort study
dopamine release in the caudate » Do people have better dopamine
- Habitual exercisers showed greater function because they exercise or,
activity in the ventral striatum - Do people exercise because they have
« Habitual exercise = greater dopamine better dopamine function?

function...?

Prospective cohort study is needed
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Summary
- Habitual exercisers showed greater
dopamine release in the caudate
- Habitual exercisers showed greater
activity in the ventral striatum
- Habitual exercise = greater dopamine
function...?



Limitations
- Retrospective cohort study
- Do people have better dopamine
function because they exercise or,
- Do people exercise because they have
better dopamine function?

Prospective cohort study is needed



Can exercise change the brain?

3 months of
exercise

« 3x/ week
= 36 sessions
» 45-60 minutes/ session

=
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Cycling n=20 Stretching/yoga n=15

Determine the effects of exercise on:
- Dopamine release (motor symptoms)
- Active of the ventral striatum (reward/pleasure)
- Neuroinflammation (sub-set of the subjects)
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P exercise

lasticity
. 3x/ week

* 36 sess1ons
* 45-60 mIinutes/ session

3 months of ‘

Cycling n=20 Stretching/yoga n=15 j

Determine the effects of exercise on:



Neuroplasticity

ng/yoga n=15

ercise on:




Cycling n=20 Stretching/yoga n=15

Determine the effects of exercise on:
- Dopamine release (motor symptoms)
- Active of the ventral striatum (reward/pleasure)

- Neuroinflammation (sub-set of the subjects)
.



Dopamine release increases after aerobic exercise
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Conclusions:
- Increased dopamine release in the caudate after aerobic exercise
- Caudate is related to cognitive function, which may explain
why many exercise programs show improvement to cognitive
function

Exercise is beneficial for PD




Activation of reward pathway increases after
aerobic exercise

Anticipation - 10 seconds Reward - 10 seconds -
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Anticipation - 10 seconds

4. The subject has 5 seconds to pick a car
by pressing a button on the hand-held
ontrolier. Anticipation period (10 3

d
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aerobic exercise

Reward - 10 seconds

- $0.50/ trials
» 4 probabilities of winning
« 0%
« 50%
. 75%
* 100%
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- Increased activity in the ventral striatum after aerobic
exercise
- No change in the control group

- Exercise changes the area of the brain related to reward,

which is associated with dopamine release
- Good feelings after exercise




Effect of exercise on neuroinflammation in Parkinson’s disease

Scanned 10 subjects with [11C]PBR 28 - a 2) SUVr analysis - Cerebellum reference

measure of neuroinflammation - - The disease relevant pattern of decreased
neuroinflammation observed after aerobic

Conducted 2 different analyses

1) SUV analysis - The only brain area that showed a significant
« Increase in binding of [11C]PBR 28 after the result was the PPN

control intervention in the:

exercise disappeared.

« Putamen
« OFC
- PPN
- Reduction of binding after the aerobic

intervention in the:
« Thalamus

- Globus pallidus
« Cerebellum.




Habitual exerciser:

- Greater dopamine release in the - Dopamine release in the
caudate compared to non- caudate
exercisers - Activation in the ventral

- Greater activation of the ventral striatum at 75% probability
striatum at 75% probablhty Why is exercise good for PD? - DOPAMINE!

« Increases dopamine release
- Motor improvements
- Non-motor improvements

- Increases activity of the ventral striatum
- Motivation to exercise

- Positive feelings after exercise




striatum at 75% probability

Why 1s exercise good for PD? - DOPAMINE!
- Increases dopamine release
- Motor improvements
« Non-motor improvements
- Increases activity of the ventral striatum
- Motivation to exercise
- Positive feelings after exercise

The benefits of exercise in PD are the result of
neurological changes to the dopaminergic system




Take home messages

Exercise is even more important for people with PD
- Recommendations

- 1 r r 177 Parkinson Canadk e = H 3
Speak with you - docto e A S The only prescription
» Do what you enjoy P Wllll IIIIIImIlﬂII refills.

- those wha are not actho,
P + Physical acthity should be Infilated sarty In the diagnests and ba a
* En in

« Find a group
- Do what you can tolerate
- Switch it up

- Aerobic

- Resistance training

E Xe f' cise
de ic mo)

'&

- Balance training

. i ? :
Need ideas: www.parkinson.ca
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Physical Activity and Parkinson’s Disease

Get Active and Stay Active!

* People with Parkinson's who exercise fare better over time than
® those who are not active.
* Physical activity should be initiated early in the diagnosis and be a
- life-long commitment.
* Engaging in aerobic activity, along with other activities for
strength, flexibility and balance, improves Parkinson's symptoms
and sense of well-being.

Why Aerobic Activities? Why Strengthening Activities?
* Aerobic activities make the body's large + Strengthening activities improve muscle
muscles move in a rhythmic manner for strength, walking speed, posture and
a sustained period of time. overall physical fitness.
= Aerobic activities improve physical fitness, s Improving strength will help everyday
including strength and endurance. activities, such as getting up from a chair,
* Aerobic activities have a positive effect easier to manage.
on slowness and stiffness, as well as mood, Examples: yard work or gardening,
and quality of life. welghtsiresistance (free weights, elastic
Examples: brisk walking, swimming, bands, body weight)
cycling, dancing, water aerobics, skating,
hiking, treadmilf or elliptical, Wi Why Balance Activities?
Why Flexibllity Activities? . Balaﬁce activities improve posture and
stability.
= Flexibility or stretching exercises improve » Better balance reduces the fear of falling
gzﬁ:: !;;:F:::e rengn ot fiation; and and helps in performing daily tasks.
» Improving range of motion affects posture Examples: Yoga, hiking, Wii

and walking ability making everyday
The eoviterts of this docurnent ars previded foe infenraticn purpases oy,

activities easier. ared o reil represent ackice, an endorsereit of a reesenmendation wil
4 . - respect & OIS, S e fp i i the daims arvd
Examples: Tai Chi, stretching Frtiarties it by Foskinean Canpia T e
- Get Started

v Consult your doctor before starting an exercise program, especially if you have other health
issues or are aver 60.

v Work with a physical therapist/physiotherapist to develop a specific program that meets your
needs. A physiotherapist can ensure you are performing activities safely and that they are
right for you.

v Choose a variety of activities to reduce boredom.

v Have funl Choosing activities you like will help you stay with a program.

www.parkinson.ca

The only prescription
with unlimited refills.
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