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PET Study

(2005. 11. 11)

HR Na, SY Kim et al.
Dement Neurocogn Disord 2015: 14: 2: 76-82
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Autopsy Brain
Pathology
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Gross Findings

+ Diffuse cerebral atrophy
« Weight of whole brain: 1120 g
e Cerebrum : 932 g
e Cerebellum : 166 g
e Cerebrum : cerebellum = 5.6:1
e (cf normal = 81 ~ 9:1)

“ Hydrocephalus ex vacuo

< No infarct

< No lacunar infarct
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Neurofibrillary Tangle

(Bielschowsky stain)
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Senile plaque

(Bielschowsky stain)

j ‘9 £ %%;I e
S2UAR) =) cuau
vﬁll'-m



TEHITHD

213 RR<Ye)-

Final Diagnosis

Definite Alzheimer’s disease,

Braak & Braak stage III

with neuropathologic changes involving

brainstem

4y
{ o) s ) Q1 A MIE]
SR -



X|of BHxt 4 S7HHY 15,06

20124 ZAHZR}IIE

| ;2! S X|0f EEX} ] E(%)

939 958 979 9 1039 1003 | 2710

3002t

2508
2008t

1509t

20434;! ﬂdﬁ'-? zooe_fs OIQ

2024‘.£xllll°'? moe's
576 612 648 68

Sodt %I 0§ 1} 2-(01)

20134 2014 2015 2016 2020 2030 2040 2050

E §I-O-" [[I'E X] I]HS:I-I|- 1237} A

S2ARY Pt ol L

Soongnam Canter of Senior Hesth



HAAMOZ X|j2x
.lr
z
(’

Xl
(=]
\
1

JI_I-I1|E 0177{

GB8 UK

20| 24 WA

nr

Fo 2l (2013.12)

g4

A2 Ee 93t G8



TETHY

Rh-<)¢)-
Qicer™

XS S

Lancet Neurology (2011)

Population Relative risk PAR (confidence ~ Number of cases
prevalence (95% Cl) range) attributable (thousands;
confidence range)
-
xl :I'qu_?_l O‘IEOI 7HIEH% Ol.g. Worldwide
ﬁ = . Diabetes mellitus 6-4% 139 (117-1-66)  2-4% (1-1-4-1) 826 (365-1374)
OH A'I EZ" OI'I-I M —-= AI ‘gl Midlife hypertension 8.9% 1-61(116-224)  51% (1-4-9-9) 1746 (476-3369)
Midlife obesity 34% 1-60(1-34-1-92)  2-0% (1-1-3-0) 678 (387-1028)
Depression 13-2% 1-90 (1-55-233)  10-6% (6-8-14-9) 3600 (2295-5063)
Physical inactivity 17-7% 1-82(119-278)  127% (3:3-24-0) 4297 (1103-8122)
El_l' 7 7 I-xl _9_ ?_I ( Cl .IIJ'., Smoking 27-4% 1-59 (115-2:20)  13-9% (3-9-247) 4718 (1338-8388)
Lz o o >x Low education 40-0% 1-59 (1.35-1-86)  19-1% (12-3-25-6) 6473 (4163-8677)
__ll_ =| 7 I H I T- =0 Combined (maximum) 507% 17187 028*
o Ush
(L Diabetes mellitus 8:7% 1-39 (1.17-1-66)  3-3% (1.5-5-4) 174 (77-288)
OH A Midlife hypertension 143% 1-61(116-224)  8-0% (2:2-15-1) 425 (119-798)
= T Midlife obesity 13-1% 1-60(1-34-1-92)  7-3% (43-10-8) 386 (226-570)
|E|_|' (@) E Depression 19.2% 1-90 (1-55-233)  14:7% (9-6-20-3) 781 (506-1078)
> H &t Physical inactivity 32:-5% 1-82(119-278) 21-0% (5-8-36-6) 1115 (308-1942)
© O % Smoking 20-6% 1-59 (115-2-20)  10-8% (3-0-19-8) 574 (159-1050)
Low education 13-3% 159 (1-35-1-86)  73% (4-4-10-3) 386 (236-544)
Combined (maximum) 54:1% 2866951*
PAR=population attributable risk. *Absolute number.
Table: Alzheimer’s disease cases attributable to potentially modifiable risk factors worldwide and in the USA
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BRITAIN is winning the war on dementia, with the number of sufferers slashed by a 40 CFAS|
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The figures from Cambridge University show a fall in the prevalence of dementia ( M att h ews ét al %a nc eM O 1 3 e P u b )
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Ref. 2. Jorm AF, Dear KB, Burgress NM, Projections of future nilérs“6f‘dementia ca
without prevention. The Australian and New Zealand journal of psychiatry. Nov-Dec 2005
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Activity of Daily Living
Behavior

Cognitive function
Impairment

Differential Diagnosis

LB
2412} ) =udauy



=) THp)
R

&

X|oj7t F= o2

-~y
-
L

oln Jlo
T oF
< &
H N
ol OF

~ 0

<0 K T

50 ok oF g
| ~

Ofl

ol

Sl

fyl

ofr

10
_

K
M i
oy
<1
M a5
20 =0
ofl o]

_ _

ol

Soongnam Canter of Senio

Ch-fa

X

A S

‘gau 2}



ol



Aol F/

& ZSHO[H &
(Alzheimer Disease)

Sk K| of
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TWO KINDS OF
CHEMICAL SYNAPSES

A Receptor/
K+ channel

Neurotransmitters activate recepiors
that cpen inte Na+ channels. Na+ icns
rush into the postsynaplic neuron,
which starts an action potential and
propagates the impulse.

A4 LA LA

Hyperpolarization: Neura-
transmitters activate receptors
that open into CI- channels. Ci-
ions rush in, making the post-
synaptic neuron more negative
internally. Much higher levels of
Na* ions are raquired to start
an action potential. OR...

...neurctransmitters
activate receptors that
open into K+ channels al-
lowing K+ ions to rush cut
if Na~ ions rush in, can-
celing out depolarization.
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SELL P aigr
|

<ell
membrane

Extracellular
space

4

Oxidation Excitotoxicity AS3 aggregation Inflammation Tau hyperphosphorylation

Senile plaque with microglial Neurofibrillary
activation tangles

Cognitive
and behavioral

/ e e

Figure 2. Putative Amyloid Cascade.
This hypothesis of the amyloid cascade, which progresses from the generation ofthe beta-amyloid peptide from the amyloid precursor protein,
through multiple secondary steps, to cell death, forms the foundation for current and emerging options for the treatment of Alzheimer’s disease.
APP denotes amyloid precursor protein, and ABZ beta-amyloid.




Cognitive function

AD pathological changes in relation
to clinical manifestations

AD pathology

Alzheimer’s disease (since 2011)

Preclinical AD PMrcc)zll%ﬁgi ﬁDD Alzheimer dementia




AD Diegnesiic Blomerers
 Uedthmsbes | 0 Cmms

Clinical markers
Neuropsychological Localization & Staging. Evaluation of
markers Neurobehavioral Sx & ADL
:Erl‘gﬁc(rec;ghysiology gEEG. Evoked potentials. MEG.
Clinical laharatary
markers
MRI markers Structural or Functional
PET markers Metabolic (FDG) or Molecular (amyloid & tau)
Genetics markers APOE | APE PS1, PS2 / GWAS

CSF Ap42, p-Tau, t-Tau
Fluld BIONMIK | Blood AB oligomer by MDS

Urine Neuronal thread protein
Neuropathologic markers | Autopsied brain
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Interactions between VaD and
AD

infarcts, white matter
post-stroke dementia lesions (WMLs)
vascular risk factors
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Winston Churchill, Franklin Roosevelt, & Josef Stalin at Yalta Feb 11, 1945

hemorrhage
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Exercise (Activity) Prescription for Older Adults

What's Different for Older Adults?

B Intensity

Rating 5-6/10

Intensity is relative to level




Emn RioM:
mwwg;

Koo gE #¢ 20 2f0j=

—
e
e ot
TV IR W17 200 20} e 5 SAOHS R2 JUOS 5 018 4 17)
+ BES H0/E 59 2991 21 59 FUL| 20 ) Wep
 XBHN Sl i R 018 1074 2991 u3fel U ORASR Bl
=713 ol NTE @02
F1os- 108

3 SR & 200 R 27 3

i)

X et
R 20 W01 @ 22/ SU0R 801 <K 8 ORI
clof o W S W) @ o 2 W) @ auE W
e oI g2l - SIS D01 U 20} 7 TSR Hcko ! 8
-5y gaNE DEOE W T3 M8 S T
ol - GSH U S B3 UM BOHS Sl
St 200 HOR el w12}
i 83K 471
W50 38 W)
g weiel 871
<o gaw K2 W) L
- 2 R e 2 25 MRS e 25
-2 WOl 715 0 R8I
R IS 4 Y0l 801

R REAE N W R B 8 Yo

ML2E L1%|01 7} 25

L =] =7

SIS B3Ol HEME




A0 z=|1e] CHAR2?



TEmHp SN
2NA2RN<Ye)-
3rp--

Alojel 278

« i=3j0j of K= SHH AL AY Ctes

=
Uo| OfL2t £ FEE WY 5 Y= B

x|0jo] Iolm} ok, x| 2 Sof sy et
ol & HIXQ LYK XM} TR

+ 654 0| 40| E|H ¢ ZZE st=0| 110]
ShM 7|2 ZAL U KHFIE ZALE o}
z7| gABto] X2 Wi 20| FLt.



=
ol
<
S
10
(=]
e)
10
K|
oll

joil
Rl

Klo




A0 =

TETHY

21 3R<¢)-

0f| 'S of e H?



ot} (Dy,
/

v
namic Brain)



8o X[ofo] ot IR .-
(Brain reserve and the prevention of

dementia) =

» Katzman et al. in 1988
> QEHOl 2ol mOl AL R

Complex mental

activities
> & X3S O|D—|H=IO| Ha|AZ40| 9lO
L|- s | XlDHKAI- | 819)-1':;' —LE Brain
8'%01 7-” XlDHxAI- | %Iksk)itd _LI:O|_| reserves
Sof b3 7{o] Fujol Sulatn)

= Neural and
EA-" E7|’ 7‘I Ol HH 7|‘ EH l'l:.l .|.|.| Xl O'” Neurofcl::beplh:?tmnal synaptic numbers
o]|2 o HI7

MO0 =2 =2 -

A
3 A

‘[amz& [5/ i;fﬂﬂﬁ}ﬁ

Valenzuela et al, Curr Opin Psychiatry 2008;21:296-302.
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“Brain
g has
reserve.”

91-YEAR-OLD
NUN CAN HELP
YOU BEAT

A landmark study of the
desease sheds new light on:

WHAT CAUSES IT
HOW TO PREVENT IT

TIME magazine @ YEAR Time Inc. Reprinted by permission.



QIX| X% (Cognitive Reserve).! |

> A0 AlHSE L[ 9o| 7tAM
(Resilience/plasticity of cognitive networks in the face of disruption)
» A J|E LY EY A9 AR (Neural Reserve:
efficiency/capacity of existing brain networks)
= MY HA-LCFEXZO| dghg LA (Neural Compensation:
ability to adapt alternate networks or brain areas)

> QX7 s 28H/UEH2E AME5=A0] &8

| Z&=2F (Brain Damage) » =AMEFS] (Outcome)

1

| OH Xl (Reserve)

)

Stern et al, Alzheimer Dis Assoc Disord 2006;20:112- 1@3MR$
Scarmeas et al, Journal of Clinical and Experimental Neuropsychology. 2003 25:625-633
liberati et al Coan Process 2012:13:1-12
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Percentage re
if this risk is el

www.thelancet.com Published online July 20, 2017
http://dx.doi.org/10.1016/5S0140-6736(17)31363-6



hysical activity

nti-smoking

ocial activity

ognitive activity

Icohol drinking in moderation

[
-

C@O®>@®

ean body mass and healthy diet
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