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Aging Issues

A Cognitive MCI
in
b Decline Dementia
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MCI: Mild cgiv paient o

8 B 4o Rk 8k

Abnormal4 — AP accumulation (CSF/PET)
- Tau-mediated nerve cell injury
—— Brain structure (MRI)
—— Cognition
Clinical function
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Preclinical Dementia
Clinical disease stage

10-20 yrs l 3-5yrs 1
%
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Dubois et al, Lancet Neurology, 2010
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__Aggregate Risk Scoring for Alzhei a;
Risk Odds Ratio Risk score

S B R B 3.0 ST
pEiE 2.0
i 56? 10 5-12= moderate

N . :
EJ@% >75 4.0 >12=h|gh
e >85 16.0
ZHE TR <7 F 3.6
L ég
%%%’%B i‘g)/r?nrﬁ‘ 5= 55 B\ (B = 3+4+2.2+2.3+2.3=
Cholesterol >6.5mmol/L 1.9
Apo E 4 [5G 4.0
A EE S 2.4
I EE SRS D5
SR 55— AINER R 2.0
Low physical activity (sedentary) Lk
FrER 2.3
Adapted from

Kivipelto et al 2006, Norton et al (Brayne) 2014



ImmunoMagnetic. Reduction

S 9% b = (IMR) e Rl [R 38

Mechanism - Real Example

Reagent: antibody-dextran-Fe,O, nanoparticles
in PBS (D~55nm)
Applying rotating magnetic fields

— reagent generates rotating magnetic signal

Mixing reagent with plasma
— nanoparticles bind with target protein

— rotating magnetic signal is reduced
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Measaremest Header Results

X %ﬁ

Amnti-tau
CerebroXpinal - Amti- A g 42 protein
Fluid {C5F)

W sSQUID IMR
Healthy MCI Very  Mild-
Control dwete mild  to-serve
AD AD A
Flazma

AD : AlFheimer's disease
MCL muld cognitive impairment

Curr. Alzheimer Res. 9, 1142 (2012)
ACS Chem. Neurosci. 4, 1530 (2013)
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Walking Walking Stand and 2 min
speed-u speed-f stepping

MoCA-TS 3 -.428 X
.034* .049* .009**

MoCA- X X X X X

MIS

MMSE X X X -.390 X
.019*

CCVLT X X X -.381 X
.022*

GDS X X X X X
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Association Between Performance on Timed Up and
Go Subtasks and Mild Cognitive Impairment

e Subjects wore a small, light-weight sensor that measured
acceleration and angular velocity while they performed the
instrumented TUG (iTUG).

e Measures of iTUG were derived from 4 subtasks:
e walking,
e turning,
* sit-to-stand
e stand-to-sit
 MCI had less walking consistency (p=0.0091), smaller pitch range

during transitions (p=0.005), lower angular velocity during turning,
and required more time to complete the turn-to-walk (p=0.042).

e Gait consistency was correlated with perceptual speed (p=0.012) and
turning was correlated with perceptual speed (p=0.024) and visual-
spatial abilities (p=0.049).

J Am Geriatr Soc. 2014 April ; 62(4): 673—678.
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Exercise is the most effective and directive way to improve brain
health and cognitive function.
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' Mechanisms of Benefits Effects

EXERCISE

lated physiologic mechanis

Cerebral blood Nerve stimulation
circulation and efficiency
hypothesis hypothesis

(Metabolism) (Neurotrophic)

Secondary aging
disease hypothesis
(Mediation)

(Kirk-Sanchez NJ et al., 2014; Radak Z, et al., 2010)



" Exercise Design in study

® Structural, personal, moderate-vigorous intensity, long

duration or high frequency and multi-components
(Kirk-Sanchez NJ et al., 2014)

® Tai chi: multi-components exercise

: e Low intensity

Strength

training focus
on L/E

aha RUNNERSIEIN

U/E strength training
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- Exercise intervention

High Risk

Multi-components Design for
Tai Chi improving brain

Aerobics Fitness q i+
U/E strength training and cognition

Brain

(Macro-/Microstructure)
— Check the
' improvements

Cognition




Intervention

”C'o“ntrol gro-t11p
® Maintain lifestyle, health education, BP/ weight/ PC record
® 1 time/ 2 week, 12weeks
Multi-components exercise group
® Tai chi + Aerobics fitness + Thera-band training
® 3time/ week, 60 min, 12 weeks (RPE: 10-13)
24 weeks follow-up: phone call care 1 times/ month

vedio




How do we know the affects

Outcome Measures

MRI Cognitive
Rs-fMRI |} Function

Functional | Neurotropic

Fitness




3 months 6 months

Pre-test Post-test Follow up-
test

Brain

Macrostructure Cognition
Microstructure

Reversion Rate?
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Post-test Follow-up Pt Post-test
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Logical-Immediately
*

Livgicad-lmrmed iatehy
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Post-test Follow-up Past-test Follow-up

— VEE G — G 0

The effects of intervention on cognitive outcome measures revealed significant
groups (MEG and CCG) by time (pre-test, post-test and follow up-test) interactions.
31




Logical-immediately-Top
= R TR (] -4 B8

§ 8

Logical-Delay-Top
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B
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Logical-iImmediately-Top

*

*

Post-test Follow-up

Logical-Delay-Top

*

Post-test Follow-up

M EL G

Logical-Delay

Logical-Retention®

Logical-Delay

*

*

Post-test Follow-up

Logical—ﬂetsntion

Post-test Follow-up

e W EG TG

The effects of intervention on cognitive outcome measures revealed significant
groups (MEG and CCG) by time (pre-test, post-test and follow up-test) interactions.
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Logical-Recognition
*

Logical-Recagnition

Follow-up

s
-}
i
-

*

Pre-test Post-test Follow-up

! 1

Post-test Follow-up Post-test Follow-up

The effects of intervention on cognitive outcome measures revealed significant
groups (MEG and CCG) by time (pre-test, post-test and follow up-test) interactions.
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Walking Speed-Usual Pace Walking Speed-Fastest Pace

*

Walking Speed-Fastest|{m

Pre-test Post-test Fallow-up Pre-test Past-test Follow-up

30sec Stand-Sit 2min Steps

*

|

[
wn

]
=]

-
w
2min Steps

[
(=]

30sec Stand-5it

A

* *

[=]

Pre-test Post-test Follow-up Pre-test Post-test Follow-up

The effects of intervention on functional fitness revealed significant groups
(MEG and CCG) by time (pre-test, post-test and follow up-test)
interactions.
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Short Summary
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Tai Chi Exercise

Mind- Body Exercise Mind

Activation of
physiological
and
neurophysiolo
gical nrocesses
tnat drive
positive
adaptations in
the brain

e Physical

5L



"Rich Environment

Stimulation

Multi-components exercise

Simply Tai Chi Aerobic Fitness Thera-Band

- Multiple stimulus inputs
- Rich environment could enhanced sensory inputs, cognitive processing

and motor stimulation, and then improved the brain plasticity and

cognitive function. e :
(Nithianantharajah, J. et al. 2006; Mora, F. et al. 2013)
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