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Abstract

Izhelmer's disease (AD) is the most common cause of dementia that arises on a

neuropathological background of amyloid plaques containing g amylold (Ap)
derived from amyloid precursor protein (APP) and tau—rich neurofibrillary tangles. To
date, the cause and progression of familial or sporadic AD have not been fully
elucidated. About 10% of all cases of AD occur as autosomal dominant inherited
forms of early—onset AD, which are caused by mutations in the genes encoding
APP, presenilin—1 and presenilin—2. Proteolytic processing of APP by g—y—
secretase and caspase generates A and carboxyl—terminal fragments of APP
(APP—CTFs), which have been implicated in the pathogenesis of AD. The
presenilins function as one of the y—secretases. A which is the main component
of the amyloid plagues found, is known to exert neurotoxicity by accumulating free
radicals, disturbing calcium homeostasis, evoking inflammatory response and
activating signaling pathways. The CTFs have been found in AD patients' brain and
reported to exhibit much greater neurotoxicity than Ap. Furthermore CTFs are
known to impair calcium homeostasis and learning and memory, triggering a strong
inflammatory reaction through MAPKs— and NF—xB —dependent astrocytosis and
iNOS induction. Recently, it was reported that CTF translocated into the nucleus and
in turn, affected transcription of genes including glycogen synthase kinase —34
which results in the induction of tau—rich neurofibrillary tangles and subsequently
cell death. One of the hallmarks of AD, neurofibrillary tangles (NFT), is formed by
insoluble intracellular polymers of hyperphosphorylated tau that is believed to cause
apoptosis by disrupting cytoskeletal and axonal transport. This review covers the
processing of APP, toxic mechanisms of Ag and CTFs of APP, presenilin and also
tau in relation to the pathogenesis of AD.

Keywords : Pathogenesis; AD

# A g of:xY; el

N B
o) Hapy Ag 9 sl
zeafol ol g 77}

ARl w7 HAR S7F
Foll w7k o2 2Ju)7t 2
Hu, 53] il wol veht
o] Agll tiste] Fol5 W53t
Al =90

xxslo|mH (Alzheimer disease)

rir
il

A7} AE )} ol 1 Q. A
MFALSINAE 654 o1 <le] <F
10%, 8541 o)/ 1<) F 40~50%

o4 ehzsfolu o] MAE L glo

717

Chetof A& 3| K]



Suh YH

W, Seiesh AROIAE ek Auje] wlsh shotct
Qhzafolv]y ) SSIEEEPELE
k. Feuetel s o Firsgol
F7V85% o] Wol 2 A13A FAS oplsteleta o)

217k0] Bz A g by 2

=7} FUfska

A& oF7]8taL

zsfolrye 1 wEo) e sk 3

of A|uje] &3k gle] Har glrt. A7k Aol ojate] 9}

43 A5 oz I AFAT (postmortem
study)oﬂ olahd oF 50%7} Lzatolmy | 20%% th
Ay 744 Ak (multinfarct disease), 283 15~20%7}

= (e} = =
T A9 B 9 glrka d)

Al 71 W7k Sl A Al

ful
ru
rio,
[40
e
o
=)
2
)
N
)
rg
X
2
_,YL
of
2
o
=
u2
X
of
o,
=

oy e o zgky= Ao A7l wt A

& oz sely] wRel GaH PeolA Kul
99102 gmatol o] o= I Flolsh=Ao] T3}
A A AL AN FA Tk A o)l
Qp5e] ANS) Fi vk Yol HAHE wolof 3
HER AT At U] ARG ook Hi= 4

ehzsjolw]olehs 2

gzstolny (AD)2 ¥ 24& An|F oz HA
oMt QgetA] Add 5 et o] deE Alois

Alzheimer(1907)¢] °o]5& ® ZAH, 1= 719%

of, Adadd, 1ga 1

ol
N
olr
lo,
rN
l-«t[‘,
2
o
to
of
il

Holt Auz AE Fy

£
o
T
i
=2
>
N
N
D)
i
oX,

718  zjoje) wuiyin

N

Se) aé’l—

v =

4
4&
_|1N

=914k (senile plaque) @} A17
?] (neurofibrillary tangle)9} opPdZo]=
& WASATH). o] k= 514 v
Ak gz2po] Aghat ol & B w6 e
A3 Alol9] QAA AAWE A GAAS Fmao]
= shefw t
Al 8kl
A= AR amyloidot ¥HAE BRG] FAHET
ko 2 o] Folx AlZuk(neuritic plaque)Zt Al U
<] paired helical filament= o] o1z 21734 ©olg]
(neurofibrillary tangle)7} 571 A #Ale} 752 3 2
ol A AR JTH2~4). o2fg 217 Rk (plaque) 7 Al
2 Bofel= ADell 5ol 8l AL opytt, st A
[e)

E

o
o

—~

]
=

=)

off HA] &3k

4
F 744 gE7 BUA Bl B 2

on] A7 AR W SEole Ao] £4kS 9
A =t dfnket A o) AlsHA| Fs et ot
ZQ1 Wefsh WsteA sfjube] FAMELE AE f AX
o]Folxl #3xAd WA (granulovacuolar dege-
1o A Bt g4 vidkele}, 42 8
Ape} =l ShAfoll A L ghzrstolur o] A A9l X
olo] thafir= &gt Zlo] Q7= shAIRE, AL
B 35S Sape] gzstoluo] A4 why] XeE =
A 2tH2~4).

gzstolujgo] S5k Ao mE A Mg ow
PR A9 A& 7198 Ae1A o] ozt gl
o] Agto] 3 Ko w} o] 57]% Akl
o7k A3 Ul s, 84w 2 WAEE

yepdth2~4).

i

neration)®] 44+ x=¢1

-



Pathogenesis of Alzheimer's Dementia
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Figure 1. Structure and processing of APP
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Figure 2. Hypothesis of an etiological role of amyloidogenic CTF of APP in AD
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Pathogenesis of Alzheimer's Dementia

Table 1. Neurotoxic mechanisms of Ag

Toxic Mechanisms

Effects

References

Alteration of ion homeostasis

Potentiation of calcium channels or for- [Ca*] T
mation of calcium permeable chan-
nels
Enhancement of glutamate—mediated [Ca*]
excitotoxicity
Inhibition of Na*/Ca*" exchanger [Ca*] 7
Selective Inhibition of potassium channel  [Ca*] T
Impairment of Na*/K* ATPase [Ca*] 1

Generation of reactive oxygen species
and Protein

Production of free radical oxidation

Release of lipid

Activation of inflammatory response
Activation of microglia/astrocytes kines

No generation

Activation of signaling pathway
Activation of MAPK
Activation of INK
Activation of calpain | and Cdk5
Activation of Src family tyrosine
kinase

Lipid peroxidation, DNA oxidation

Release of cytokines and chemo-

tau phosphorylation

induction of Fas ligand

tau phosphorylation

tyrosine phosphorylation of cyto-
skeletal proteins(tau, microtu-

Mattson et al., 1992; Vitek et al., 1994; Lin et al.,
1999; Zhu et al., 2000; Green and Peers, 2001;
Lin etal., 2001

Mattson et al,1992
Wu et al., 1997
Good et al., 1996

Mark et al,1995
Behl et al., 1994; Butterfield et al., 1994;

Mattson et al., 1995; Varadarajan et al., 2000;
Monji et al., 2001
Michikawa et al., 2001

Tan et al.,1999; Lue et al., 2001

Tran et al., 2001

Rapoport and Ferreira, 2000
Morishima et al., 2001

Patrick et al.,1999; Lee et al., 2000
Williamson et al., 2002
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Figure 3. The tau and tangle hypothesis
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Table 2. Summary of various effects of Aand CTF
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CTF Reference
Neurotoxicity
Cultured cells +10 45, 46, 47
invivoi.c.v. - 48, 49
Neuritic plaques of transgenic mice +++ 44,50, 51, 52
Channel effect
Xenopus oocytes +++ 53, 54, 55
Purkinje cells +++ 56
Lipid bilayer + ++ 57,58
Intracellular Ca* + +++ 55, 57,59, 60
Block of LTP in hippocampus + +++ 44,61, 62
Learning and memory impairment + +++ 44, 48, 49, 50, 51, 63
Cholinergic deficit + +++ 49
Free radical generation
NO generation + +++ 64, 65
MAPK signaling + +++ 50, 64, 65, 66
NF—B + +++ 64, 65, 66
Nuclear translocation - +++ 8,9,7~69, 70,71
Inflammatory cytokines & chemokines + +++ 65, 66
Gliosis & astrocytosis +4++ 48, 66, 65
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