(1. SEF 1 DRI O RMER R

MO Mk
PACAEL I BIPER]
88 whe

HBit: 2002/07/18 H%: EM: 67 MR M aZiS

MEMO: M TR R
Extentn b= 200 wexels

L-medial .

t S T 7 "y

B we MRI THAMEOVCEAMBRE LY, MAEE (PRPHEAL) OPEREEMIEDLND
(k). ¥R DM B SPECT 0 oZIS EifR (F) TiXAMR & Il #5431t 75 - A 4 o o FAE T
BEDLNRD,

F 8. MCIICBEET L MM - HiERA

iCiEREE 2L -1. 58D K i ~1.58D BL
(BEEMIFOHR) B MCI R BB MCI
21 A BHEBREIA 1.MCI # #
AD @ SPECT ¥ —2 &b 1 EBE T4 2. Rk
HER et IR AR PD PDD PDD
MSA
HATT HREEER TEHOBERRE -
MEHERS >DBE» L OBIT
BB ERE, AD @ SPECT /A4 —

-36-



BERANEEEEICRT 5HMRECEREGAOR

BRI BE TR (ESLHR - Rt o ¥ —IRERREER - BRI BRALER)
SYBFRFE - 716 IRAE ([EILESRh « Bt o & —FEERT - BRI

(HAREES)

CESLEE . phEEE oA R R SR AR AR EOLMIIZ R L BH O S B PIERMSICEEMI
mild cognitive impairment (MC1) FZEWrIL7-B#H 10 FlOMRLIRERISS T L, 6] MMSE
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Investigation of cognitive test performance of patients with mild cognitive impairment

Chiine Kodama

Kunimasa Arima

Departments of Laboratory Medicine,
National Center Hospital for Mental, Nervous and Muscular Disorders,
National Center of Neurclogy and Psychiatry

Abstract

The purpose of this study was to investigate the cognitive dysfunction characteristic in
patients with mild cognitive impairment (MCI) who had subjective memory complaints and scored
24 or higher with Mini-Mental State Examination {(MMSE) in the memory clinic. We assessed ten
patients by five cognitive tests; MMSE, Raven’s Coloured Progressive Matrices, Clock Drawing Test,
the Wechsler Memory Scale Revised (WMS-R), and Rivermead Behavioural Memory Test (RBMT).
Patients were categorized into the memory deficit group and normal memory one based on their
delayed recall index of WMS-R. We analyzed the performance on each cognitive test except for
WMS-R, and found significant differences only in the RBMT scores, especially in the prospective
memory subscore, between the two groups. Our result indicates that the lower prospective memory
score ddiscriminates between groups with or without objective memory deficit.
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MEEC . BRI BARAREE (nild cognitive impairment @ MCI) &M S I ic E OHERLHE
REGSEZBRT S L, MWMSE 3482 24 SLULETHIBEORMIC, Bt IncREREIIBV T
ENBOENOBLEERRO LNV LN H D, Petersen' T, MCI OHTH, IEBEIZOAEE
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Zibhb,
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l. Petersen, R.C.
R.C. ed, pp.1-14, Oxford University Press. New York, 2003.

Conceptual Overview. In Mild Cognitive Impairment, edited by Petersen,

&1 EH—K
WMS-R
Sub. sex age edu MMSE BERYE
iR
1 F 69 12 27 50
2 M 59 12 27 52
3 F 82 11 24 62
4 F 69 12 25 63
5 F 74 11 25 66
6 M 80 14 28 17
7 F 64 12 26 96
8 F 54 16 30 110
9 F 45 12 30 111
10 M 74 11 25 116
T 1y 67.0 12.3 26.7 B0.3
sSD 111 1.5 20 243
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(HRER)

REFFBEH A — I~ DB EEHOLHITT A5, CSF tau, ptau, A 8 42 DIELFREERT B, (FhER R Tl :
NFT, BABE:SP, 7TIAR T A/ F— AA) &L TRETL 2. 830 1 (B 26§, Zr 14 Fil. FYy
115718 TAYAL+—3R:AD 5 i, L7 r—/MERIZG R :DLB 4ff, ME1TH0E L oemiii PSP 605, BH
RIEBEMAE:CBD 3 #, /Ay ZxLb-a7 5. CJD 2 H72F). CSF tau, ptau {ptau—181), A 842 Ix
ELISA(InnogeneticshZ o> TRITEL . NFT, SP, AAGHIMEE, $RILE, oo — Lo RIRE, 1A S B
UM tau FLiR Vo SR ML R (6. 402 | NFT (Braak 1-6), SP(0-3), AAO-IUZ AL THRIE L. CSF tau i,
NFT, SP, AA Dy L b LD 272, CSF ptau iZ, NFT*, SP*&, £/, CSF A 842 I%, NFT', SP™, AA*D
WTIESH B2 BIAERD b (xp <0.05, #%p<0.01). CSF tau THE72<, ptau 23, AD OIRKEE S kLT
VW%, CSF A B 42 i B —amyloid DILAF(SP, AA)ESESBEML TV, ZhETO, CSFEBMERLSEAL, CSF
ptau 23 AD D BB ENCHE A ThHDHLEB I HoND. TOM, MERER A4 ~— 1 —0BHF R T, CSFAS 42
DB EELITHR 2 BT L.

Correlation of CSF biomarkers with Alzheimer pathology
Kazutomi KANEMARU
Department of Neurology, Tokyo Metropolitan Geriatric Hospital

ABSTRACT

Measurement of CSF biomarkers such as fau, ptau and Abeta42 is useful to diagnose Alzheimer's disease (AD).
However, it is still controversial whether the levels of CSF biomarkers actually reflect the Alzheimer pathology. We
investigated the corrclation of antemortem CSF levels of tau, phosphorylated tau-181 (ptau), and Abetad42 with
neuropathological findings in 40 autopsy proven cases. The subjects include 5 patients with AD, 4 patients with
dementia with Lewy bodies, 6 patients with progressive supranuclear palsy, 3 patients with corticobasal degeneration,
and 2 paticnts with Creutzfeldt-Jacob disease. The levels of CSF tau, ptau and Abetad? were measured by ELISA
(Innogenetics) according to the manufacturer’s protocol. The density of neurofibrillary tangles (NFT), senile plaques
(SP) or cerebral amyloid angiopathy (CAA) was classified as Braak stage 1-6, SP stage 0-3 or CAA stage 0-3,
respectively. The levels of CSF tau were not correlated with the density of NFT, whereas the levels of CSF ptau were
significantly correlated with the density of NFT (r=0.534, p=0.003). The levels of CSF Abetad2 were significanly
correlated with the density of SP (r= -0.525, p=0.002) and CAA (r= -0.448, p=0.009). These results indicate that CSF
ptau, but not tau reflects neurofibrillary pathology and CSF Abetad2 reflects amyloid beta pathology.

(Ft#iz]

TIND A2~ JF(ADNZ ISV YT CSF tau X ptau DBER EFL, CSF Abetad2 BEF T3 L2 oTHY,
AT S S A A~ — D —DPIEIL AD OBWHTE A THD, LA, CSF tau % Abetad2 D23, FlfFERIZ
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BIopRER#ES, 8 7TInAFoFLEEL TOERIZ W T, EFRE-Z0L TV, 418, INFTEEE
HRAFe—H—DPER, B LHREEITUREMICBO UM FHROREHERLBIRERE (TAY A
HRFREELEAY, 7IAR - TUoXF_AF ) e U TRINU 2O TH#E T3, i, R (A4
v—h—%&2E L ERIEUIEFIZ2WT, SRR OBHERII W THE Y THE TS,

(B&)
TR S A~ —H— DR EFEE(CSF tau, ptau, Abetad?) LREFREIRET L2 XSS, i, BYEL.
SR A~ — I —FRRELI-EFIC SOV T, FOFRREOHMEBIZ DO TLER ML,

OamERAE)

BT BRI S AA v — A — L TR ET A S CEAESI 40 B (B 26 I, & 14 Bl SFX 775271 5%. AD 5
&, DLB 4 7, PSP 6 &%), CBD 3 fi, CJD 2 #/z2¥). CSF tau, ptau {phosphorylated tau-181), AB42 {&
ELISA(Innogenetics)iZd > THIE Lz, TV Ao—RFBHEE (NFT), ZBAB(SP), 7InA/R-7r¥F
3F— (AA) DRI, SR G, oI — Lo FREIZ, 1 A B BLUH tau HiiEE AV VR AR a5 0
% . NFT {Braak 1-6), SP(0-3), AAD-3NT4 L THIFELR. W score BAREIWNEY, B LOREITRE
W,

BRI ET RO B : BE FBEL . BiilE K EL TRE TE/EFIL 538 Thofz. 2 M —REDIEEE
X 72.3%8.4 B (B 25 B, & 28 B). —HE B ORELEDOEROBHRIEDHIMIZ, T 595 H (46~1686
Bt RERE %, MFERL BRI LOEERL, tau, ptau, Abetad2 O#l| &% ELISA(Innogenetics)%
AnTiiof. —[E BOMBHROR R, | B EX % (CSF tau<300 pg/ml, #>2, CSF A B 422500pg/mb),
2 B A B 42 I&fEAY (CSF tau< 300 pg/mi, H>2, CSF A §42<500pg/ml), 3 B : Tau A {E A (CSF tau =300 pg/ml,
A2, CSF A 8422500pg/ml), 4 Bl : AD % (CSF tau=300 pg/ml, #>-D, CSF A 8 42<500pg/ml) & 4 Bz EL
BEFL.

(REE~ORE) XWRARLROMAERSICTERIN:. BEHRERORER, HAOCHEBOHMADK,
informed consent ZEi§L I SEF- DV THEFTLZ.
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FNENOER(REREN IS CSF tay, ptau, A 842 DRI, RUSRULZEDTHD. 0030, AD T,
CSF tau 523.6+284,1 pg/ml, ptau 64.8:26.0 pg/mi L& ff, A B 42X 219.3119.9 pg/mt L{EfE TdhH-7-. DLB
T, tau 124.2%61.5 pg/ml, ptau 42.5%11.2 pg/ml *IEH, A 342 i3 300.9%82.0 H{EMETH-7. CID D 1 #]
Tk, CSF tau 5179.5 pg/ml LEH &AL RLUE.

CSF biomarker iR B Fr BE DIt T, CSF tau {, NFT, 5P, AA @V T HELFEE L2072, CSF ptau i3,
NET*(E 1, r=0.534), SP"&, ¥/, CSF A B42}F, NFT*, SP*(R12, r=-0.525), AA™ (r=—0.448)D\ "I b B &R
HEENRZBH LI (¢p < 0.05, #*p<0.01. F#2).

HEROBEROELDHERIAUTL. 253 8. Taul, A B 42-1 iE—E B ORIEE%E Tau2, A8 42-2F,
BBFE ORI B () ENEEZE, pg/ml) 2777, CSF1,2,3,4 X, T4 CSF1 B, 281, 3 8, 4 BIZRLT
W5, Paired t BRIETIL, AB42-2 43, AB42-1 ITHLTHEIZETL TV (&3, total). AB42 i, CSF &lZ
b, BBRBIZ L CIRTTAIEMNELNL R, —F CSF tau BEBELEidiehote. ThEIO
CSF B 3513 2B L LUF @Y ThD.

1)1 BB R

1 R CEFED I, 17 6. 20#, BEES 1| BITHo/ERIT 10 6. KT S—% V9% (PD), A
PR AEAERE, TR EAERRE (PSP), BEESRAEEE (MCD B EEN TS, 20 MCIDEHIL, 2 F£4
t MCI DFFTRERICBITL TR, 2 BUIBITURERIA, 5 #. BRZNE, v r—/MERIE R (DLB) 1
B, £ D4, PSP, CBD, S—% L VI EERNREEN T 5. DLB OEHIL, | BIBEORIETH, AB42 X
502.1pg/ml LERIETHY, FRBESIIETLT 2 Bicie o7, i, PSP, CBD BEELIAIESTh, Pufss
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HBIZAB42 PMETL TV, HHMCI OBND 2 BT, F0%% AD [CBITLILE X BNSERIN 2 BT, =
D 2 FITH, IBBMRD CSF tau S3E5{HL7AL>TWA, iz, AB42 BME L. 723, Z0dL0 | HICI, ptau b
BIFELLAS, ptau iX, BHEVEME CH o7 (70.5 pg/ml. EHE(E 50 pg/ml LLF). Total tau LY, ptau DFR, B
MW A ChL TR S A,

2) 2 BloiBEisE R .

2Bk, 18 6. R OBDBBITIL, 17 FITRENC 2 B o0, BR 2L T, AD, DLB, MCl, PD 722534
ENTW5. JBERE 4 BICBATUTSERN | BB o7z, CSF tau 23EEE2Y, AD L2 bh5. ZOEEIZBINT
HYHIO ptav iE, TTIZEETHY (62.1 pg/ml), %4EY CSF ptau AEHIB W o A CH-7-.

3)3 Bl BERAS

3ENT, 6 . 2%, BEFEY 3 B Cho/EFE, RIEMIHERNESE FTD)RELLND | DL Thot-.
1 BUCRATURIEBIDY 4 0. MR~ —F oo M, BEIEZRAE | (I C—Rsih7e tau O L FAVREEN . $T-, 5
2T B TREFREI: grain dementia DFEFIASE TN TV =, Z0fh, 4 B (AD BDICBITUFEFIN 1 Fldho7-.

4) 4 BOIBHAEE R

48F 2L L)LV AD BEZLNIIERIT 12 BlHY, FOROBEFTH THIL, 4B Th-o7, il ihic CSE
tau BMEMEL72Y, 2BUTRRAT UISIERIN S BldhoT-. 7236, tau ME FLARERIE, FEREHOMMSEIZV v Fh
<20 Thofo. B MCI DI, FHRAHEITL AD 0BT LI,

(E%)

CSF tau i, mechanical ZgRFIZL > THHIMT 22440, CSF ptau O F723%, L0 AD O3 EM (NFT, SP) %
BRLTUNS. CSF A 842 1 B —amyloid D IEAE(SP, AA)EA B ICHEBLTWEns XD, ﬁ?ﬁﬁ‘ji:ii B pathology
ERBLTOBIEFZOHND. LAL, §-amyloid DILERIFZEAEBHLIALEF T, CSF A B 42 DIE{ES T
LIAEGIAHY, RO (FAROEERK T ) bIRESNh . BT, BERZ 2, DLB i
THE, CSF tau (3IEH, A B 42 (BT 332284 L7 (Kanemaru K et al. Neurology 54, 1875-1876, 2000). 4
EIDEE - SFRBICORMB T, LORRIFER TE.

AB42 X, AD % DLB THHZIEiHZ L > (Amyloid B pathology LBEEL TV \ALE X HNE), Wiho
CSFENIA DL, BEMEOEIHE FL TV, ZoZbit, SMRMOBREDCETL A 842 DIE FIcEEL
TWASFIREMEL R E LT, LI AD ORISR Th, BIERHIOBRER T A 412 DIETIT, #h
FERE TR, WRPBBEAREFIZE A 842 IHEFL TV, —F, CSF tau i, (O EF), B3 55
), (KT DIEFILER2 Thole, BB~A—F =y MEO R, SRAL Y — 1807 RRE T CSF tay 255 1E%
Lol SEGINE, B THEEIZE STV, Y0H5 CSF 23 AD Bk ko MCI ORESIL, BRIHETL AD 12
BATLIC. 2238, B CSF tau iXIEH T, TOBROBIFAOFE R, tau iTHML AD BBOHE/R 7= MCI DEH]
Bdyole, THhODIERTIE, CSF ptau i, ¥PLVEEEL->TEY, total tau &9 ptau 45 AD DEINBEFICH A
THHTHEMI RS .

(&R]

SRR, AD pathology % K845 CSF ptau 73, AD O BB HICE B THOLLMTWENS. 5%,
EOIZ MCI DEFIEBM T DL IR TvEzu, F7, CSFAB42iE, A8 pathology LB TV 5L
bil, BRBREY R — AR08 (BRELHIZIET), CSF tau X, TOMOMOEMDEITERT A7
AT IR TROEBOED~—H—L L THEXEITHD. 5%, HiREBYOBRR - HEHEOHEO-D
12, TRFhOV— - BEATHLLEELLND. '
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2. FEREHR

1) &HFE, L2W §. AV —HIIZE ARSI amyloid 842 & tau. 5 43 [ H AR TR

B, FLIR. 2002

2y AE, (Z2n 1, EME R, MEFELFF, FHUSEHE. AB428 tau @ CSF gradient. 55 44[6] 8 AR F
SHe. Bk, 2003

3) &AFE, Lz B, FIUERE. TAY A —RRER MR EIC 0 DI R B ey T DR
B 45 E R AEEEFS PR, A58, 2003

LI - 3 [ S0
CSF tau, ptau, A 342 (pg/ml)

tau ptau—181 AB42
AD 523.61+284.1 64.81+26.0 219311199
DLB 124.21+61.5 425+11.2 300.0182.0
PSP 135211313 35.01+13.5 565911788
CBD 156.31+76.3 36.614.0 483.11+4394
cont 4031139 235108 743.71+106.1
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RS

NFT SP AA

tau r| -0.005 0.081 -0.032

p| 0976 0.618 0.848

r | 0.534" | 0.598™ 0.374

ptau

p | 0.003 0.000 0.042

AB 42 r | -0.390" | -0.525 -0.448

p | 0.030 0.002 0.009

_ §3 . ‘
CSFDEFfER

Total CSF1 CSF2 CSF3 CSF4
(n 53) (n1?) (n 18) (n 6) ' (n12)
275.3 130.3 1451 520.0 553.6
Taul +2275 +55. 8 +93.9 +137.7 +201.4
255.3 185.4 165.5 262.7 485.4
Tau2 +230.3 +168.5 *115.1 +186.1 +307.6
- 557.8 900.9 235.1 962.8 353.0
A B 42-1 +413.1 +384.3 +122.1 +388.2 +113.1
432.9 678.9 207.5 7247 276.5
AB 42-2 +342.7 +421.4 +94.5 +225.1 +101.4
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TABEOFNELTEE L BET A0, EFNBELEBREICHEHELERETOILEND
e FOWIT, BEE 50 (21-81 &) IT% L FDG-PET & MRI volumetric study ##fT L. M~
FOBRBMEKBESHFOMBELEZBE L, FDG-PET B0 MBE{LIERN TR, ¥12
BCETNBRAEARTOBERJPETL, EFEFHICAVITREOERBETHET I BHL,
mgol, ThiEAERLIRBRL WD, KEESHESR CEROXELHELTL, WMEED
BARBMEIMB L LEDITETTH2I LB, WBABARE2ZR L@ ARMEE 28 #lo
FDG-PET iC oW T, ZOEEMEBELEME LKt ERESPMNC L 2B EiTo b, 9 &
BEMARBERELBH CEL I LD oT, ¥ T AT A = =8 2 FH EH R E KBIE
TE (FPETAY A w—HE) THEHHE, 2EFENBENERD R F— 22 L T, i,
HEHERARBETHABREERT LI L, —HETAY N2 —RKIZBITF LIS, ET ALY g = —
BERESEBELASENLTEET S, BEORMBKOBEF+R LS50, fimE 7
BTy TOEFAEEBRL. BT TLAILICLY TAYANA T RBLUNDERMEEE OB E
PR LTS ZERBETHDIEEALND, ERWES LE-ARTCORMAIZ>VWTLRFLE
B, TAYNA7—HOBRHBEIPCPUET SHEICH S 4. aiBRIAA SR OB B i
EF Lz, EHEAMINICKBEBETT27T YN, v —ROBEGIIREVA, BHEMREORBIETS
HEro RO 28BAMRASROL I REBOBKICIXE IR, PET THREBOERHERN S
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Diagnostic Approach for MCI by PET: Estimation of Aging Effect and Correlation with CSF Biomarkers
Kenji ISHII
Positron Medical Center, Tokyo Metropolitan Institute of Gerontology
ABSTRACT

In order to detect a very mild sign of early dementias with neuroimaging studies, it is essential to estimate
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and exclude a normal age-related change. We studied fifty healthy volunteers (ages 21-81 years) with FDG-
PET and 3D volumetric MRI. Aging effect on both regional cerebral glucose metabolism and regional gray
matter distribution were evaluated. The age-related decline in regional cerebral glucose metabolism was not a
lincar phenomenon taking place through the adult age. The metabolic reduction started at bilateral temporal
tips in pre-senile age; then extended to frontal lobe in senile period. These change, when compared with age-
related change in gray matter distribution, revealed to reflect the cortical atrophy mainly. However, the glucose
metabolism in the frontal lobe declined in aging even after the atrophy was corrected. We developed a
diagnostic tool with SPM taking the aging effect into account as confounding factor. This system was applied
to the FDG-PET diagnosis for 28 patients of mild cognitive impairment who previously visited neurology
clinic. Ninety percent of them showed patterns of degenerative disorders. A half of them showed typical
biparieto-temporal hypometabolism suggesting Alzheimer’s disease (AD). Twenty percent of them showed
hypometabolism in the posterior cingulated region suggesting early stage of Alzheimer’s disease. Another
twenty percent of them revealed to be front-temporal type dementia. The follow-up study of the patients with
posterior cingulated hypometabolism revealed that some of them developed not only to typical hypometabolic
pattern of AD, but also to non-Alzheimer type dementia such as frontotemporal dementia (FTD). Therefore,
characteristics of functional neuroimaging findings in early stage of non-Alzheimer type dementias need to be
clarified based on the follow-up study in order to improve the accuracy of the differential diagnosis of
dementia in very early siage.

We compared the accuracy of the diagnosis of MCI in atrophy corrected FDG image and atrophy non-
corrected FDG image. To detect AD, atrophy corrected images give better results. However, in FTD
hypometabolism almost disappeared after atrophy correction presumably because the hypometablism in FTD is
atrophy equivalent but not in AD. Therefore, to differentiate the heterogeneous source of MCI, atrophy
correction may not be an effective strategy.

Then, to evaluate the pathophysiological and diagnostic significance of cerebral spinal fluid biomarkers such
as tau and Ap42, we examine the correlation between regional cerebral glucose metabolism and biomarkers in
38 patients who were clinically suspected AD. Positive correlation with tau and glucose metabolism was found
in peri-ventricular region, and negative correlation in primary sensorymotor area and anterior cingulated
region. The CSF tau seemed to be high in such a patient as early stage without ventricular enlargement and
with extensive hypometabolism. These results agree with the hypothesis that the CSF tau correlate the speed of
integral amount of neurodegeneration in the brain and it is a good marker al the early stage of the disease. The
CSF AB42 was negatively correlated with regional glucose metabolism in the frontal and temporal regions, but
there found no regions showing significant positive correlation. These results suggesied that FTD might be
included among the 38 patients evaluated. AB42 may be useful to differentiate FTD from AD. However, the
significance of AB42 in regional brain function remains unclear. To clarify the diagnostic significance of
biomarkers, further study is needed in other types of degenerative disecase that develop dementia such as

dementia with Lewy bodies, progressive supranuclear palsy, corticobasal degeneration.
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A study on patients who visited memory clinic of National Tokyo Hospital based on the MCj critical path

-Usefulness and problems of memory tests, brain image diagnosis, and examinations of biomarkers
Hiroshi KURISAKI

Department of Neurology, National Tokyo Hospital

ABSTRACT

Since October, 2002, 89 patients visited our memory clinic complaining memory loss, and MMSE score of
two thirds of them were above 24. Diseases that caused memory loss were variable, and 23 patients were diagnosed as
early AD or vascular MCI or non AD degenerative MCL, and 26 patients had PD. All patients had RBMT, and half of
them had WMS-R, and both tests distinguished patients with objective memory loss. Patients, as well as examiner,
could perform RBMT easier than WMS-R, also RBMT had & merit that the test can be performed repeatedly within a
short period. We experienced a patients who visited complaining memory loss, but memory tests failed to prove
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