S IOY—F 4 IR
TV INA 7RI T SRR~ —71—

%, HDREOEBRTRORER,

1) HENHAE—M, BERHEHAEMNOEEFTHD &,

2) 65 EDOEmELLENE SN Q0%) I &,

3) ISEHLULEOBRIEHRELENELEE N 0%) &

4) Bipbts EREBHLEI%) 25 Ets (BHELER 14%) ~ R
BOMFERMTEITLEI L,

REBHITOND, JOXITEERLRTIE, B DREECERIRA

TERFENEEITEML TS ZERFEINTNDS,

ERIcE S REES L RAES

INFET, BREFEOYSNIEENRBERTHD, BWIZEDEENTD
MENETZHDEEALNTWE, ZOLHREE, HT<EREESEE
=3 (benign senescent forgetfulness, Kral, 1962), @ 2 WIEINEHICEE S 5T1E
&= [age-associated memory impairment (AAMI), Crook, 1986] 72 & &I
TWie, &I50, EFEORBFOMRL, 07 U bR INEI &
DAL TWianWI &, EEE OERE - MRS EERSERE DS 2ER
LTHIES RO TIIMImIC L 2 T danl &, £/, SmiEOlESSE
RENZ BN T 50 B EZBE THMHBEHE (neurogenesis) MFRDHHND T &
REMNS, BREFEIIBIIEEEZILTUHEENZDDOTIHRL, T
TOANYENERETH2DITTRBWEEEINDE L DI,

1994 FELIEHEL < DREENIRHINTH D, BEFHE (mild cognitive
disorder, WHO, 1993), HnisEEE A 7K T (age-related cognitive decline,
APA, 1994), BXEHRFFFMEE (mild neurocognitive disorder, APA, 1994) ,‘ s
ERREEFRAIK T [age-associated cognitive decline (AACD), Levy, 1994] 72 £/
H BN, 1997 FIZ Petersen © DEEFHEZE [mild cognitive impairment
(MCD), Petersen, 1997], & 2 WA F 5 D J)L— i K 2 IEFRAE M EANE
% [cognitive impairment no dementia (CIND), Graham, 1997] 7% & O#:&0FEH
ENTW 2D, ‘

112, #2EEZEDEANOEEREREZ 3 DICRSG LU TURLEZ. BAR
TRNE S EYREEBEERZE TS, ZOEYRETRHEEEDR, T - /B8
RBTZEDEYBEEE L TOEMBEFEEO I ETHZH, HHAAAE,
IHUTHIAT, EARAETEEE S REEEEEE T 5, BEANEEHEEE
W, B5ORE, MR, Hit, BAEEESEOEANEREEZHRT 00K
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BEERAEE S RAVEDRZEOEH D
EWENY—H—

AR TR S \ > AR
(normal brain (social life
function) q . capacity)

] P
iR \3&5 BB B

~ (memory (personal life
_impairment) o capacity)

YRR R
(biological life
capacity)

1 #HAEEFREECEAOEFRAEE 3 X7 LR

BETHY, BAETIEZOEANEBEENREEEIND, Z<D AR,
MAEII 2= —FL, BGOTEHZNLT, IAELRNDDZD LN
SEFELTVWD, ZOXIRMABEBREFOE Uz ETEEEE EEr £ TE
BECIERDS, EEMEICADE, ZIOXIBIEREENEEINT 2. BE
RHEE MCD 72D, @BE LBHECHEO L )b ezRTHRIE, #*2
RUETEEBEIIEEINTVA EEZ L ZENTE, MCIMYD L X)VIZE
ANAEFRERBIIHER N TNSD, #HiEEEREIEESN TS L X))
EITEEBERIBIENTES,

MCI#=2 : MCIDRZUED

ZOEI IS DD &I, EYENT — NI —DMNE DT 2E X THLI,
217N T —IROEFHIR & ADAS-cog (Alzheimer’s disease assess-
ment scale-cognition) THJZRBHEREDELZRT . TILIYNAI—R/ITH
VB RABEEEDE T, AT - < D E#ET L, FHICREICEL R,
FERIETEERIO <D ERD, ZOXIRSFLOH—-TETIVY
NA T —IREELRNCETHFELZDDTH D, ZORTRLENI &IF,
MCIDIRE DI ZEDD TW> < D ELZRIEREDEKTTHD, TDIHEE
DORIZFETAZLIIHRMTH DL NWDIBEERETH D, RABEEDIRRET
i, H5WNETHELEZORERRL, WINDHEENSERL TELDT
WoKDERETLTNSDBDTHD, TOBREVDORFEAEZRETHILIET
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FILYIN\A Y —IR

A

2l : 5~8 A /2
9~41 A T/AE

201
30
401
50 -
60

i
70O 1

ADAS-cog

1 1} ! 1 £ 1 L e

2 3 4 5 6 7 8 9 0
FILYINA Y —REENSDEE (FF)

2 MCIMSTILYINAT—FR © HERRERET

W, Lo T, ZOXIRERIFEICKD MCIORBRRZ/HET
5 EEARAIEETHA D,

EE, TIVYNA T —ImDEYFENY—I—E LT, EHERTOY VE
HOLEREEYIOA REHLOETHIRINTVS, £LT, MEOEL
T IVIYNA T —ROMEICT TIHEEIZERD 5N D I EBRRINTN D,
— 3T, TIINA R —FOERFEE U THAY 2 040 RLE &AM
PR E R, ERMENES VDN TS, MANTY I 01 RIEER
BRERSRET 2R HEFM S T TIBRINS., EWMFENENEITL
T, #OB—EORMRBEOBRICERERVERIND I L2EA DL,
MCI DB~ —h—& U TERFENZE<Y —H—OFBENRRIND,

M3IC, @EE MCIEE, TIVUNTII—REE, TOMOBIER
FONEHIRTOYTEHRET 20 REHOE{bERLE. TILIYNA
IT—REBETRIVEADOLSR, 7304 REHOBEDNED SN D, MCI
BEICBNTIE, FYEAIRERELTWSY, 7304 ROKTEFEDLN
b, EEENS, MCIZRBLTTIYNAT—RICELREREERD
L, FTNEHIRT O UM ERLUZRENMCLICHIEL, TO®RITT 2
O4 REHDOETNRDSENDLDICRDETIVINAI—RBRET 5 &
EZZON5, TOLIREYMFNT—AI—5HIHEDLED T LITXLD MCI
EBWT DI ENERETH D,
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BERHIEE L FRAMEDZEIDIh D

YR — ) —
1,400 r ! ' o FILY) \’}’7"‘%%%
N N ///' D MCl B85
1,200 1 ¢ Ry o BRRE
#f[l A / \'*:‘z;* X RMEEE, KOEESRAESE

1,000 P [22/720AK8 | | + zomomnEss
3 A
£ g R 60.3%
(@]
g 8w BRI 89.6%
':L “
5 600! D
i o ¢ - | SRR @ oo oo
A ] ':‘ ﬁé

&
400 e Do o NV oo n alee D
<
L Os st ® & WA ®
200 Fone oo
; 3k A
ok & loi” ¢ ¢ e *
®0" 200 400 600 800 1,000 1,200 1400 1600 1800 2,000
#7% (pg/mL)

M3 MEEREOTI0A RAEE 42 EFIBEICLD MCl DBHE

MCIi#Z - MClO&bb

WHER, REEELRABEOLZDIC, HENEENKE<EEINT
WBHDEFZEINS, DSM (diagnostic and statistical manual) -4 D2 WrELUE
ZPRNWTDH, WATOHSEEEE SR U AEREDERTIEEELSNT
BYO, M2oTUDRBIELZED SMEMMEEIIHS M TN TR, &
DR, FREYFRIENOAD L, BHECZE 2 ZHD TEKRHD
WCLTWBEND ZENTELD, AR EEOEEL, BEAOHKENT
BHCE D TRELEREINDZBOTHD, EAOHESHBREIZLIOERS
NS5, INFETHERVWEERIIBHAEDOY AV Liad I EMERaNTS
D, HEHEHPLXIVITRBN/ZNDT, DL OEMNOEK T TERME &
ZEHENDZOTIRRWNEEZ SN TN, SBEOENWCILD, BAE
EEWENZ0DENZN DT B EOMERANEERINTE -,

ZITmLIZNWI LR, BIECBHEELL TIOXIREbD TH:
SHBREICIDEAEINLINEEHAAND ZLEOZUETHS, LA,
EYAETEREEL, TOEENSLATHEDLD TEYMENRBERTHD, @
BEMZNTHELDDBDOTHDENIEEZE/RLZNDOTHS, A
RIEEBRE S WO BES LRANEELOBERICNBT A2 EETH I &
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@70V —F 4 VIR
T I T —IRICHT DRI —H—

LD, RAECEYMENBE E2H—LZbDICTE2aEENH B, =
DEIIIT, MCIOEZ INETORAEDOH S EHREMFENEMBEE D
Fry TEBEOZHDELUTERTLHIEITKD, BAGEDBREEN LY
ERNENS BZITANPCTLREZDDEEFEZENS,

EVISHIBHiT—h— IR S NBIEE

INET, BEOEYEHZEHY - —IZDWTRIFENTE. DI
DNOEEFHEOWRIEE LT, TIVLINAI—RFOEYERNZE < —

H—IZWOHATER, FEEEFTOMEICLD, 1 DOEYFHT—I—
TIRTOMREODHEHAEZMZT I EIIRETHL ENWDERICEL, £
NENDOEHINIE U TEPFHT— N —ZRRBRTL2ONEETHAD EEX
T3,

ZTHELEYFENZHT—I—0ENELTIE, UTOL5R3D0EHY
MEZBND,

1) BEEDAT ) =22 T DimdDT—H—
2) RIEVEDERIZEDZODN —H—
3) RHAFEDCEEEFEDZDDT —H—

EB—ODAZY—Z 27 E2BNELET—h—1L, N1 U7 OEEKZER
@E#ﬁ%%%?%%@f%@ TRUVREHEA R EDERTIAES Y
WEED—BIThH2D, BE_OEMNBEDZDHDOIT—T—IZ, TIVYNA TR,
L E— /MR, %ﬁ@@ﬂﬁﬂﬁm&@%%wtwwvwﬁmf%D,&@
EH, 7304 REARENEZOSNS, TLTC, EZOEEET -1,
FRODEEECHTADCHRZSHBICIKIMT 2 —A—THVD, @EIEE,
(L DNA, B{LEAREOEILA N AOBREZRTHEZERENEZISN
B,

FAFFRD 7 VY INA 7 —TREEE ¥ — 71—

bibhd, 7LD VK 2ERNEESBROBREICDOVWTHRAL CE
7o 7°I/t:U CREBETINVINA TR ORREGFTHD, Ttz
JEEHRICED T 201 RETEEAE R (amyloid precursor protein: APP) O
b %@E% TR0 T7I0A R40- 42 BBRIICEEESND I EITKDT IV
YNAT—FRERLINDEEASNT NS, TtV Iid APP LSS
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BERAEE S BAEOBEORLHO
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S4
v

' |
d“wkd WM‘&»M‘M«

v40

Sk

E4 Celi-free assay Y XFLIC&D Notch-8, NICD, =04 KRB, AICD OfFh
NB : Notch-8. NICD : Notch intracellular domain, AB:F7=Z0O+4 3. AICD: APP intracellular
domain

# APLP (amyloid precursor-like protein), Notch, ErbB-4, LRP (low-density
lipoprotein receptor-related protein), E-cadherin, CD44 72 E D% < DIEEHD
PIErcBEE T 2 2 &nMeNTHH, LU 22K S Notch DYIEERL
EZBHSMTL 7=,

& 4 12 APP & Notch DUIBIERAL DEFERZRT A, BRI LY >
I2&L D APP E[AHRIC Notch DEIBTERAL HZE(L L T D T EMBoMIZEN
TWWb, APPOYIBNC L DAL 27204 K BEHDOKERSIIAMEE RITIL
ETBHIEMNS, KMOTOFAENEY I 01 RBIMEETHBH, FLt=
U2k D80 HENZERMMTR T O Notch i (NB) ZBIET 2 I LiIT&K
D, TLEZY DIRKDENTEERZMDEIENTED, ZOLIRT
— =BT IWVINA I —ROFEBRCEERRTL2DDOTHY, LVEE
BT VYN R —RDBH~—h—&0D 5 3,
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Modified tau protein as a biological diagnostic marker for AD

iR
A
|LIFRAR "
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d5 L LI\ R BT 1w o*
ECHHER
Y KIRAFEAZRESRIAAFBHES
* BEAREFERATZE

Toshihisa Tanaka*, Kenji Isoe-Wada**, Hidenaga Yamamori®,
Begum Nurun Nessa*, Golam Md. Sadik*, Masatoshi Takeda*

* Osaka University Graduate School of Medicine
** Tottori University, Faculty of Medicine
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Modified tau protein as a biological diagnostic marker for AD

Mrhie s, MER= WSHEE* NJL LY 2ubs,
A5 4 LAY R HF 0w o* Rk

* KRARARPERESRM AR B RES
** BEURZEZERRNAIRI 2

Toshihisa Tanaka*, Kenji Isoe-Wada**, Hidenaga Yamamori*,
Begum Nurun Nessa*, Golam Md. Sadik*, Masatoshi Takeda™

* Osaka University Graduate School of Medicine
** Tottori University, Faculty of Medicine

[EU®Ic

DOAEORMESSEHEIIREEATI80 FAZEZI DM, Zo&KIZSED
L #EVTH 0 2020 FITIFFIF 300 TAICET D2 H D EFEIN TN S,
ZDDBEDRKEENT T IV YN T —5% (Alzheimer’s disease: AD) &N TH
D, AD ORHIBZWIEOREIIIHSNRFB LB NA S5, AD ORI, &
PRAEWR, RAMSEERE, MSREGRERENELZ 6NN, BETFI
Y IATT—FHERREZED ADBEENHAR SN, BREICHEES
BHCEDWERECIRENTAZEEL, BIFHOLDOZ ) —Z2F
2T, EYENEZHT -0 bo LD FARNEEZI NS,

SHETICADITHT 5N DMDEYFNZE < —H —RIE X TN
L, HEEATH EODEAEDOL XIIZEHEL TS HDIE, MESER
(cerebrospinal fluid: CSF) D7 20O K B (AB) .., DIET &4 T EH DN
THoW, CSFHROY UVEROEBMIZLO THENRAFELEELZ SN TS
M, RO MEEERBE T CSFHROY UEADEBMMARE TN TED,
INGOEHNEE LD, TNERRT 52012, =& XEADRICHIT
Y ERAREAROEY > (Ser) /AL A= (Thr) BEDE L NERIC
DBl TWwaZEns, U UBRIEERERBIAEHE W ZCSFPIUE
BHOT v A NRIEN< DNBE SNz, bhbhid I hbishic, BILE
HWEETDH2HINHRINEEEZRHT 2 HEICEL DT, AD E{OEHEEHA
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N S A BB MERmEUE—NRI

3UE—TD

1 352

381

410

383

412

441

Alternative splicing IC&2BAEMI

U

YUERDIBIE

SOBRAIF6 DDAV T4 —ALRHD, INSIEE—-DBETFMS alternative splicing EW\D XK1
ZALICE2TDOLLOFIFONTVD NFKIFEIC 2 DOBASMUNSD D, BADKEWLBD, 1DHDHD, 2
DHHHDD I BH, CREFEAMDU E— T DM/NERBSEMUD 2 BEHNBEATNDBDEENIEWVHDOD
2BOHBD, F6BODF AV I+ —LHFETDH. UE— NI DRMNERSBEMUN 3 DHDHDE 4 DFH
DEOEHEHLUTENENIUE YD, 4 UE—-MYDEHY, BEBRICBOTHRERITFIUE—
FODHPREIBLTCVDDRETDICH>T4UE—RIDBHRIRTDLDICHED I EDAOBNTWD,

FENTHHEERHILTVWS, 22T, BHIZCSFHOYIERIZEK
5HAD B E, FLWBHM < —H—0OBERICET bbb OMEA %

S USAAR RN

TUEH

FUERERLELEMNEMBEERD I DELTRARINAZEATH
O, alternative splicing &3 AN XL E ST 1 DOBETFNS 6 BED
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I INA T —FROEP R T —h—
ELTOBMEY OER

ERYIER

H2 SOEROWINEESIEERSY VEE
FOEBEMNEMBEAD 1 DTHD, FARX—EHoeFadUVDEGLTTRINEERERTDDE
RETDBTLHD. COYVERGBUVEIESNDE, MINEITHEET DRENPHNERMZ{SET D8
FERRL, MRERICIREE Y, :

mRNADNEELEZEINT, 6 DDT7 AV T+ —LNEETE E1. yIEH
i, AD BIZ RHE SN 5 MREHRESLOFBERBRES THD, THIZEE
Y UEBREEZIT TS ZENHsNTWS, EERYIERE, Fa27Y
COEFIZLDMINERRERET 2 ENMENTNDS ®2E)., Z0F
VEAIIREZ< DY VBLERITDEMUNEELTHRD, U EBLEmRZ
B2 &tk T/OF 7 —HIZH T 2MHENERT 5 & MBI H/INVERS S
RPLUHM/NEEARREIMERTIZEBALN TS (F25H).

CSFHDEFYUERDY vt 13 Vandermeeren 5, BIURZ DD 7
V=T E o THE<HESN, ADIKBITS CSFHROLY IERIZHEML
TBY, BHNBEYMZENZEH<—T—TH 2 LIFE<OHEICL>THS
MIZENTER, Lhl, REEEEEMEED, RisEAERZRAEY, &
O 7 )l b~ 3 7% (Creutzsfeldt-Jakob disease: CID)?, 1F ¥ T /KEEE
(normal pressure hydrocephalus: NPH)'? &5 72 < DM OMHIERIC B L
THCSFHO2I VEABNEMT S I LT THO MR TER,
CDEIBRAZHRT B0, MiBO7YI0A KRB, DETEMAED
BT AB index (tau x AB o/AB ) EVIIEEZRANS Z & H Shoji 5i2do
THEBEINEY,

YUBHOMER —Y VL

EOO TRBIIFHNGEREMH CHLYUERY VBEET v i1 I12F
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&1 UVEHEREMERFZERWC CSFUVEEY DERDT vEa

itk U ER{EEBAI Cut-off (& - BEE il
Vanmechelen, efa/."® AT270 p-Thr181 22.6 pM 95% 43.9%
Hampel, et a/'™® cP9 p-Thr231 10.1 ng/mL 97% 85%
Ishiguro, ef /"' Anti-PS199 p-Ser199 1.05 fmol/mL 85.0% 85.2%
Wang, efa/™® PHF-1 Ser396/404 100 pg/mL. 94% 96%

YOERU VBEREENFAZAWVT, CSFHROFUERDEEMIICHIF DU VBIEUANILORAENTHN,
AD OBEICIAE Nz, INSDORSIEEVERIECRZMERL, A UTOBEARERLTVD,

P P P PP

1 181 199 231 p» 396/404 441
=1 ] i
% A 4

AT270 PS199 CP9 PHF-1

P ADBICSHITDYU ELEBL
[ | alternative splicing &5tz

| mIERAUC—INM

3 FUEHODUVEMEERY VEMUISREFIAOIREEMIL
AD TIZF DEBHDIENDE <D Ser/Thr BENU VELENDD, INZEREITDIEHIC. U VB
EUARDMERSNC. ZOENTH > L BHHEVPHF-1 HiklE, ¥ DERD Ser396/Serd04 SAIH D g
LN ETICDHFIVEBHERBUTREET T D, TORDIEEMIBIOY VEBLIFRMENFEEBNT, CSF

FDFOFEADY VEIELUANIVORAEDMTON .

AT 2HEN, BEW< DbHEEINEZ (E1). Vanmechelen 5'?, Hampel
5" Ishiguro 5" Wang 59 O 7 )L—J, ThZTh) B4
VEBRZRBT DPUE AT270 (U > BR{L Thr181 BRAZ58E), CP9 (U > E{L
Thr231 BROLEEEE), anti-PS199 (1) ZBE(L Ser199 #BALF834), PHF-1 (U ZE&{L
Ser396/404 #RALEBEK) Z MWz > FA v F T v+ D ELISA (enzyme-
linked immunosorbent assay) {2& > T, CSFHFOY VB LY T EEEZHIEL
2 E3). TNITLDE, FVEHEKZHELZEEL D ENEREE L
BEENESND ZENDho 72 &),
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FIVYINA R —FRDEMFNEZ Y —h—
LTSRS HER

FOBHDERH —AIWKRZIVE

ONOIUIZDED IR FEICINA T, AD 2MOERNSENT 57201

CSF OB IN-EADKRN 21T o /. BLIXAD OFREEEA N =X L
WAREBEETEIENHMSENTSED, ADMARIRBWTIIWE ETIZTEL

SN-EEE, BE, TUTEEMEBIMLTWS I Mo nTng,

BEMNBLESNEEFIRELIBELLTHNRIINENRGNSNTND
BY, ZAUIRAAFINERAEE B L I N TEBHND His, Cys, Lys BeEREITHE
SLEBE%, BRI (glycation) 1T & o T Maillard products %
Amadori products AR I NEZFEICHONLDBOTHD, INs 2T
OV, BRSO 7R T 2,4-dinitrophenolhydrazine (DNP) & G & 4,
FIVRZIVEIC DNP 255 8T, FIDNPHURICTHRE T 5 HiENK<H
WHNB, bibiid, CSF ImL» 5%y VERZEU heat stable 72EHA )
EEHHL, ZheR) T2 ULT I RV TERRE L EbE Ot
NWO—ABICEEL, ThICEROABETDNP 2ffa S, VIR T
Ow bOEFETH DNP FIAEIC THREZT /. AVEDIE, ADEBEBL
UNPHEEDCSFUH >V THD (B4, .

FNFNOYIERBEEZELISACEDHEIESN, EB5BEHEE (2D
Z T3 400 pg/mL LAF) L 05N HEW. UL, HIDNPHUEIZK D §
X N7 30kDa B L U 60kDa DN > RIZEA SN AD BBEDIF D 1258 <
HDoND, RRINEN BIECSFHEFONINRINEBREZZA SN,
AD BE D CSF 2114 VEATEICTERET 5 &8 30kDa D/N > RAREX
Nz, ¥ UERITASN 50kDa 5 60kDa THHA, CSFHDY UERITY)
BrEN/=830kDa DB & L THEET S EET TIRAMS N TN D,

F7z, IHIZADMMSHEENEY) VEBR{ES UER (p-taw) THD AD p-
tau Z[[AEIC DNP &GS E, HIDNPHARIC THRIET 5 &, XKD TFE
THBHK60kDa DN RAHER SNz, INHDT &S, ADBED CSF
23R8 57 30kDa O F1 DNP FLiEBE VR ZIVERE, BA{kan
Y UBEBATHDAREMENRB E N,

S0 AD v—H—H%

AD DEMHREZM T —H—I12DWT, E<IZCSFHROY IEHZHH
L, BBy TEANMIOERESEEELOENICEATH B I 2R
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FILWINA Y —IRICk g DR Y —Hh—

1 DNP #ifk MY UHE 17 DNP il

1 2 3 4 5 6 7 8 9 10 11

YOEBEEE 615 380 433 319 406 424 432 1103 1052 316
(pg/’mL) =n ]
Alzheimer NPH Alzheimer

CSF AD p-tau

4 AIWRZIVEY OERORH

AD BEBXUIERLKIEIE (NPH) 8BB0Q CSFH TV mLHhod0ERAZEED heat stable SEZE
BMEL SRHFEFUESED FONO—RRICEEL, BEFREFOENTDNP AR IZIVESBERMN
o, OIS T70Ov FOBETIHRDNPREICTRIEZT o ft. TNENOIIEERE ELISAICK
DEIESNc. #1DNPHIBIC KD BRE TN/ 30kDa BRUF 60kDa D/ RIFBESHIT AD BE2EDIZ
ST BHONTz, £z, AD BE CSF (TIE49 30kDa DI D ARBED/ (> RAERD STz, T HBIC,
AD Bh ot NcU VEEY DER (p-tau) THD AD p-tau ZEHRIC DNP SRS E, 71 DNP G
[CTRETDE, TRODFETHDH 60kDa D/ RO RS,

7o FUBHOERIZADIIBNTH > & OREIIREELTHD I &
5, CNETOREICEZCERLEEYENZH Y —T—-4LToTW5,
2L, MEOEEESCETELOMBEICEL TEELEEI>E 0 &L RE
3L, SRIIENSITHBTD2EMENT—AT—030 > EHEITRS>T
<BHbDEEZLND, BEMICIE, BERAEERESE (nild cognitive
impairment: MCI) BBE DN 5 AD KBTI 52FZRHTESHETHOT
—H—, BEEEELEDIEO LA T HEMENIREAT—2 2 T —71—
REMBELIERDTHAD, INSOFITELTE, BILX L AICHERT
LR ORIES, T OMIIEEEW R ENFEITZLhD LA,
51T, CSFIZHELRWVD - LEFTRELOHKS, 2OBEOSHWE
MR —H—HBEIZRBIEITTH D, ZORTH, MECR»SHmME
DYEZERWET v EABBEELBROTLAS5THAD, £/, 7F)Va

26

53



F IV INA R —ROEY PR — ) —
ELTOEMRSDES

CIATI—PHEFPRLUHEFROEFZ2ED T, HBMAESEIINTIR
IR TFRIES S EMENT— I — WL EIZR S0 Bbh 3,
N, TEFINIAYIRTFTS—ERTEFIN A CEREOELRTFSE
BB ENBEEILRO>TLKDTH D, 9ETHINDBHHOEINE X

FICHEDIBERIEOLRCITHES T, EYENZE <Y — T — ORIV

TODESNEENDEIATH D,
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occurrence of dementia. Average follow-up period was
21.9 months (range, 10.7-34.8 months: median, 24.3
months). Nineteen MCI patients (32.7%) converted to
AD at a rate of 18.2% per pérson-year. The MCI
converter (MCI-C) group was slightly older than the MCI
stable (MCI-S) group (77.6 + 4.6 vs. 75.6 + 3.6,
p=0.084). The MCI-C patients were more impaired in the
total recall in the Selective Reminding test (SRT),
immediate and delayed recall in the Complex Figure
Test (CFT), and CASL The hippocampal volumes were
significantly smaller in the MCI-C group compared with
those in the MCI-S group (p=0.023, for bilateral
hippocampi). The (4 carrier frequency was 33.3% in the
MCI-C group and 22.9% in the MCI-S group (X*=0.671,
p=0.413). Both cognitive performance and hippocampal
volume were predictive for progression to AD. However,
stepwise Cox regression model integrating both
neuropsychological and radiological variables showed
that global cognitive performance was the only
significant predictor for AD. A poor global cognitive score
may be more crucial than a small hippocampal volume in
the prediction of AD.

With rapidly expanding research on MCI and
dementia worldwide, we are looking forward to seeing
the integration in neurobiology, neuroimaging, and
neurobehavior fields to establish a multidisciplinary
approach to MCI and dementia. This also is the goal of
our future research.
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ABSTRACT

Tau protein and amyloid s (AB), two major
components of neuropathology in Alzheimer disease
(AD), have been applied for establishment of more useful
biomarkers and therapeutic approaches. Total tau
protein in CSF is a biomarker for AD, however increased

levels of total tau in CSF were also observed in other
neurological disease with dementia. Phosphorylation is
an important feature of tau protein and phosphorylated
tau in CSF is useful to distinguish AD from other
disease. AB has toxic effects on neuronal cells, and its
mechanisms are complicated. One of mechanism of AB-
Cytotoxicity is a down-regulation of XIAP, and this effect
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is observed in the low concentration of AS. XIAP might
be a therapeutic target employing compounds that
increase expression of XIAP in neuronal cells.

Key Words: Dementia, Alzheimer's disease, Biomarker,
Tau protein

INTRODUCTION

Senile plaques (SP) and neurofibrillary tangles
(NFT) are neuropathological hallmarks of Alzheimer
disease (AD), and amyloid f (AB) and abnormally
hyperphosphorylated tau protein are major protein
components of SP and NFT, respectively. In this review,
neurodegenerative processes in AD are focused and the
approaches in establishment of biomarkers for AD, and
therapeutic treatment for it are described.
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Phosphorylated and other modified tau as a biomarker
Tau protein is abundant in NFT-bearing neurons in
AD brain. This pathological observation has been applied
for establishment of biomarker for AD. Assays of total
tau in CSF have been first reported by Vandermeeren et
al, and total tau in CSF is increased in AD". However,
increased levels of total tau in CSF were also observed in
other neurological disease with dementia; corticobasal
degeneration, frontotemporal dementia, Creutsfeldt-
Jacob disease, and normal pressure hydrocephalus®?. To
overcome this situation, modified types of tau protein
have been employed as diagnostic markers. As
mentioned above, phosphorylation is a characteristic
modification of tau in AD brain. Employing specific
antibodies against phosphor-epitopes of tau protein,
AT270 (against phoshorylated Thr181), CP9 (against

phoshorylated Thr231), anti-PS199 (against
phoshorylated Ser199), and PHF-1 (against
C
anti-XIAP antibody
= o= @
AB 25-35 (5pM) 6O G
LiCl (2 mM) G 6 W

48
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Figure. Effects on expression of XIAP by Amyloid f (AB) and lithium (A) SH-SY5Y celis were treated with 500nM and 5uM
of AB25-35 and 5uM of AB35-25 (reverse peptide as control) for the indicated number of hours. Decreased
expression of XIAP was observed in cells treated with 500nM and 5uM of AB25-35. (B) SH-SY5Y cells were treated
with 500nM fibrillar AB1-42 for the indicated number of hours. Decreased expression of XIAP was observed in cells
treated with fibrillar AB1-42. (C) SH-SY5Y cells were cultured in the presence of 5uM of amyloid $25-35 or in the
presence of combination of 5uM of amyloid $25-35 and 2 mM lithium chloride. Decreased expression of XIAP was
observed in cells treated with amyloid $25-35, however this effect was converted by lithium chloride.
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phoshorylated Ser396/404), phosphorylated tau in CSF
has been assayed by Blennow et al®, Hampel et al™,
Ishiguro et al®, Wang et al"”, respsctively. These assays
have been shown to have higher specificities and
sensitivities, compared to the total CSF-tau assay,
probably because the phosphorylation, is based on
neurodegenerative process of AD. Probably many other
biomarkers for AD will appear in future and hopefully
those biomarkers will be employed for early detection of
AD and specific diagnosis of AD. Mild cognitive
impairment (MCI) is one of recent clinical topics in AD
research, and converters of MCI to AD might be
distinguished by those useful biomarkers in future.

Amyloid toxicity and therapeutic approach

Several hypothesized mechanisms have been shown
to explain the amyloid toxicity, and reactive oxygen
species are thought to be one of mediators of apoptosis.
In experimental cultures of neurons exposed to AB, dying
cells display the characteristics of apoptosis. However,
the Af concentration that leads to apoptosis is much
higher (10~25 uM) than the physiological concentration
(nM order). Apoptosis is regulated by several gene
products which include the members of the caspase
family, Apaf-1, the Bcl-2 family, and the inhibitor of
apoptosis (IAP) family. Members of the IAP family are
intrinsic cellular suppressors of apoptosis and are
represented by highly conserved members found in a
wide range of locations, from insect viruses to mammals.
The most potent human IAP is the X-linked inhibitor of
apoptosis (XIAP). Previously it was found that subtoxic,
high physiological concentrations of AB increases
vulnerability to oxidative stress, at least in part through
an increase in the expression ratio of Bax/Bcl-2"9,
therefore the effects of subtoxic concentrations of Af on
the expression of XIAP were investigated"?. SH-SY5Y
human neuroblastoma cells were exposed to Af and
there was no significant difference in cell death in cells
treated with AB25-35 (500 nM ~ 5 pM), AB35-25 (reverse
peptide) (500 nM ~ 5 pM), fibrillar AB1-42 (500 nM),
AB42-1 (500 nM), and untreated cells up to 48 hours. To
determine whether XIAP expression is involved in the
AB-induced neurotoxic mechanism, the expression level
of XIAP protein in SH-SY5Y cells exposed to AB was
investigated by western blotting. Treatment cells with
AB25-35 (500 nM), AB25-35 (5 uM), fibrillar AB1-42 (500
nM) reduced XIAP protein levels compared to cells
treated with reverse peptide and untreated cells (Fig.1
A, B). Further study revealed that XIAP expression is
involved in the mechanism of this AB-induced increase in
vulnerability to oxidative stress. Briefly, increased
numbers of cell death were observed in cells pretreated

with AB25-35 (5 M) and fibrillar AB1-42 (500 nM) for
48hr and then submitted to low oxidative stress levels,
using 0.5 pM H,0,. In contrast, the cells treated with the
control peptide AB35-25 (5 uM) do not show increased
sensitivity to such low levels of oxidative stress. Then
the feature of decreased expression of XJAP was applied
as a target of therapeutics. SH-SY5Y cells were cultured
in the presence of AB25-35 (5 pM) or in the presence of
combination of AB25-35 (5 uM) and lithium chloride (2
mM). Decreased expression of XIAP was observed in
cells treated with AB25-35, however this effect was
converted by lithium chloride (2 mM) (Fig. 1C). This
result suggests that drugs that increase expression of
XIAP might be useful therapeutics for attenuation of AB-
induced cytotoxicity or vulnerabiliry.

CONCLUSION

Tau protein and AB are two major components of
neuropathology in AD. Phosphorylation and other
protein-modifications are important features of tau
protein and CSF tau has been applied for biological
marker for AD. In future these modified tau protein will
be employed as a common diagnostic marker for AD, and
in more earlier stages including MCI these markers will
be helpful for prediction of conversion to real AD. AB has
toxic effects on neuronal cells, and its mechanisms are
complicated. One of the mechanisms of AB-cytotoxicity is
a down-regulation of XIAP. This effect might be applied
for therapeutics employing compounds that increase
expression of XIAP in neuronal cells. In summary, based
on the neurodegenerative mechanisms of AD,
establishments of more useful biomarkers and more
therapeutic compounds are required.
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Regular Article
Albumin gene encoding free fatty acid and B-amyloid
transporter is genetically associated with Alzheimer

disease

Abstract

Key words

INTRODUCTION

Alzheimer’s disease (AD) is the major cause of demen-
tia in the elderly and is pathologically characterized by
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Alzheimer disease (AD), the major cause of dementia in the elderly, is characterized by B-amyloid
deposition in senile plaques and hyperphosphorylated tau in neurofibrillary tangles. Since albumin,
binding and transporting free fatty acids is also the major transporter of B-amyloid, we examined
the association between the albumin (ALB) gene and the occurrence of late-onset AD (LOAD).
We found that the allele distribution of the intron 4 microsatellite of the ALB gene showed a sig-
nificant difference (P < 0.05) between LOAD (7 = 285) and control group (n = 656). An allele with
11 CA repeat, termed (CA),, allele, was significantly predominant in the control group (P < 0.005),
and the odds ratio carrying the (CA),, allele was 0.43 (P<0.01, 95% CI=0.24-0.79). Logistic
regression indicated that this effect was independent of age and the &4 dose of the apolipoprotein
E gene (P <0.01), while the ALB gene was supposed to be related to aging. Our results indicate
that the ALB gene is genetically related with the occurrence of LOAD, supporting the link
between fatty acid and B-amyloid transport in the development of LOAD.

albumin, Alzheimer’s disease, B-amyloid, fatty acids, microsatellite.

the existence of senile plaques and neurofibrillary tan-
gles with marked neuronal loss in the brain. In the case
of late-onset AD (LOAD), the €4 allele of the apoli-
poprotein E gene (APOE-¢4) is the major genetic risk
in multiple genetic backgrounds, leading to the thought
that lipid metabolism is a major concern in the devel-
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opment of LOAD.'? The different affinity between
apolipoprotein E (apoE) isoforms with both B-amyloid
and tau suggests a direct link between the apoE iso-
form and AD pathology.** The LDL receptor-related
protein (LRP1) gene, encoding a receptor for apoE, is





