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a) ks VBM o 3DT1 5 i
b) B R AR O #xt% (T2, FLAIR, Diffusion)
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fF7EiZA—A b7 U 7 Dcohort study D AIBL & L[5 TITo4v 72, *F51360-905% O 78 HIEEHE
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ABIGIEIABREMEZ /%A LT, IEDABBEAR T T Rid, ik & H&oir & AaG b7
IP-MSIEIZ L > THIE L. Z4L5 D L (APPess-711/AB1-42, ABraol ABra2) & . & Db % BITEL )
(LA P 7= Composite biomarker (CB) & 7 A h/3A F~—Hh—L L, AB-PETO#E % [1E
& L LTS EONA F~— T — OIS & R L7z,
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DI H%{Ezmt/ﬁ;r~v Y RAERLIZOT, LLFTIXCBIZ iﬁ”é%ﬁ*%%: RN A
TS, NCGG,AIBLO X 5 THkii L TR S 72PiB-PET% [E% | & L7236, NCGG
(n=121), X CAIBL (n=111)7 — & OROCHEHT TIZAUCH Z I Z4196.7%, 94.1% & élf% ZEW
iz L, EZ2FEHZNEI90.1%, 88.3% Th 0, CBORIEH IZEHEE CEANDABERED
HHEHEETE D2 EHARE T, AIBLOoverall (n=252)7— % & v M4 HCBD /X7
—~ 2 AFXAUC 88.3%, [Ei23 82.9% & oMK N L7223, 24U AIBLTliFlutemetamol X°
Florbetapir % H\\\7=AB-PET A HLITHOILTEY ., T H DY T RAPIBIZH A TR N
RRH D Z ENRRE EHEE ST,

CBOE &£ PET CTHERE L 72 NN AP E T & & O AH BT O #5 K. NCGG-PiIBT — # Tl
r=0.785, AIBL-PiBF — % TI%r=0.684 (J£(2p<0.001) & . WFh b EVHBEERZ R Lz, %
72, SPM% W /=PiB-PETHI# & DA77 TH. CBOEIZADDABEFE/ N Z — 2 —F L
THEZRIEMBEZ R LT,

W, BB TOIZAIBL 4644 DT — % T, B ARl fE & IECB O &
OFRE G L= & Z A, r=-0.660 (p<0.001) & =V VHRBERIGR &2 7~ LT,

VI EORER L0 AEBIS Ui A 4~ — 8 — 1 3EE CEEEOFRN LD EE XD
iz, A%, AD OIRIBEOBRECHFELROBIS CTEHINT 5 Z E NI SN D, A4
ZER A3 Nature 381248 # X 4172 (Nakamura et al., 2018),

Conventiona o . o
methods Identification of individual

status of brain AB burden

PET imaging CSF testing

\(expensive, sparsely available) (invasive) /
i or i

Normal Abnormal

Qur new
methods

IP-MS

Blood testing
(cost-effective, minimally invasive)
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AD TIERREVESEIR A FIAET D 20 FELLE L RIN GO T 2 v A KB (AB) LRENIEE D
ZERHMBINTVDR, ZORWIIERTHIMICA U2 ORI 2 Z(LIE R 80320,
Wo TCZDORIEMDOEVIIRICAE L DMOBREEN AR X 52 LD TE 5~ —— D%
i%. AD O R HIZIKr-CHR BB T OB 2 RO D R TIFE EE@?‘“—’?T“&)%)

AMFFETIL, 38 4 ORBIIBEREDN IEH 72 @i (CN) X O 28 44 O LR RN B RERE F (MCI) &2
RGBT, Ml IX] & P CLEERIRE B 8N O FHAI 21TV I OFEIR D /X T — AT T Ak
M1 L. PIiB-PET Ta¥Ali L 724N AB ZFEIRE, FDG-PET TaEAl L 72 MR 7 B o B,
KO, MRI CREAf L7ZBMDIR FVE AR U 22— DO EG T — Z R0, kDI A AT RS 5 &
DRI A TG L7z, CN #EE MCI BEIL, EEOEFHEMEIZ L S PIB-PET EEOD
REFERIT LD AB EHEGTERE(CNp, MClp) & F2ERE(CNN, MCIN)IZ R 3 L, 2-way 7
A TT A REhE(AB-positive vs AB-negative), K77 =Y —ZhH(CN vs MCI)IZDW
THEAT L. EICE B ORER e © 17> 7=,

ZOFER. 1) WARTEERTE O T L7 7 DT —3F UEAZD AP EfE4 RO L THIR
L. FFIC CN BB W TZ OBFEMENRTRV 2 & 2) FIENL.OT VIO ST — I AB
LERDBETED CN KON MCI BRI B W TIER DT TIE > TR L. £ DX T —{H TR N
BORY o2 — DG EACREIRATHRO 7 R O & AR AAOHBERH S Z &, 3) M
DEfREY 22— Z WO KITINRE O & AERMBENRH VD . 21T AR A ERMEDORE T
LNDTeD, TAINA 2 —RICRFRR LTI N E B Z NS, D, ZTNETH
FEVRMBNTWRD ST RSB BN E o7 (K 4),

i OB R AT 1. A ORI OB RIRE 2 B 2 D Z L N TE Zﬁﬁﬁ@f:&)
PET ° MRI L 1572 > 7-AEN D AD OIFEEZIE X 5 Z LN TE 5, SEIORRIT
@ﬁ%@ﬁ@@%%@béhfﬁ%ﬁﬁﬁfﬁb\M&I#mﬂﬁ%ﬁﬁ&ﬁ@AD@W
RBENMTE~——L L THARATHDIZLZTRRTHHDTHD, ABFFEAFIT Brain
ZEICH#E S 7= (Nakamura et al., Brain, 2018),
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AD T UIX UIRERERBD DO v, TR REOEECRITEL 525
ZEBMBILTWVAN, ZOAH=ALNTERL L Do TR, > TARMSEIZ, AD
2 S RERVD & BgaEZE b & ORRAZ . IMEGOBLE O LT 522 A HE L
Too AMFFEIE. #HFELOBENE ¥ —R EEARAKENER & OLFEFFETIT o7z, X5
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REIE i (CN) 55 4 T, ARl KR Tl early AD & prodromal AD 20O & >0 7 )L—7F
(Prodromal/early AD) & L CHENT L 7=, xR OSFEIREDFEMIL body mass index (BMI),
KX, waist to height ratio (WHtR: JEJH/H &) TITV, Ziu 6 OFEEE & NEERE - IMERE & @
B4, PiB-PET, FDG-PET, structural MRI 47— & Z FIVNTHEMT L7z, 1. fig#HTI3 SPM8
(2 K D EMF T2 W TIT 2 72,

Z DR, PIB-PET & OE[EUFIHT T, AKFIKRE & A B 2B 2~ 3R AT amyloid
EREALITRD S, £/, structural MR & OE[EIFRSHTTH ., SEIRAE & R FTOIK
HEARY =2 — AL ORIZAEERMEBEIIES bhviehroTl-, —J, FDG-PET % 7= E[al)s
ST (AEdls - MR« ZOEECRIEE) Tid. SREBRE L IMRETY BB & ORICAE R
B3/~ S 417-, Prodromal/early AD #£Cix, BMI <> WHtR [P RTER AT AEIR D Jey T~
RO B E AR EOMBEZRDN (K 1AL, KOB/A), —FH CNBETIE, Zhk
0 b % OILFIZR MBI D 7 R URERE & A EREAERAZES (K1AH, KB H),
WHE D BEMM R T R 22 > T (1AL, KOBA), HIT, WL & IR ETHE G
L OB A BT 5 HAY T, Prodromallearly AD BED N, fat mass index (FMI) and fat-free
mass index (FFM1) % &1l L 7= 19 5l T sub f#tr 247> 72 & 2 A, FMI OAK T 23 AT SERAT 2
FEI D JRFTY R OB HHE T & AEARMBEN S 5 —J7, FFMI & A B 2B 2 R 501
RN EDVRENTZ(KIC), YU EDFER KV AD IZfE S (KEBA T, B O L5
REPRD & IT R DN A = X L0REE LTl Y, WRIRTEERTE O FRIEE) OK T 23,
HEF=> BMI DR, RrICHERGERR O & B LT D Z VR S iv7e, 8RN IC 3
FHEERITIEICHNEORMD ARG LTNDHZ & LY, AD OFRERFBAIZIX, FGl
R OB D D H5R 72 A B = X ARG L TWDREEERH Y . 5%IZZOBLAND
LR EZED TV PETH D, £/, ARIOFERNS ., WRITEERTE O R CHHK T
X AD DIRERD DY A7 KT H~—h—L LCHHATEAEELH Y, 5% FIC
NEFEZHEPLLTZET VAL EEHD T BERND D,

AWFFERLF 13 Journal of Alzheimer’s Disease (Sugimoto et al., 2017) (Z## & 7=,

5) AD O preclinical stage |Z35F % IELERY 22 FRFEERE AL O fRET

AD O Preclinical stage Ti&, MINT X A RERBOALDGRD HAL, @ OFEHBERER A
TIXRENEZ bRV [FRRIEREIER | BRSSP RBIM R 2 Z L nmbhn T
Do ABFEIX, Z OBEMEOFEBASREDOITEMN 22 b2 2. TAUCEE LN A =X
LEBHGNIT D Z EE AN T T2, MBITPIB-PET T7 2 v A R & HE S NT-R
FFEREIE S milinA (CNp) 12 44, 7 S v A NEME & HIE S 7GR RE IE ¥ i (CNin) 41
4, ¢, FLIERERERM A & L C Wechsler Memory Scale-Reviced ¢ logical memory 2 (LM2) % i
W, 2 M OBIEEBMICE T 2 A a7 OREIIELEZ T Lc, BT, ZOHEZ L &
Jibd e {5 (PiB-PET, structural MRI) & ORI & 5T L7z, £ OFER, CNnHETIZ LM2 227 (%
baseline (2 Fb~X 2 R4 DR CHEIZSEL D _EF-2338 5 11(p<0.05), [[] UHA DOHE 0 K
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RESEBRT D EWFSN D, Fo, MK ASA A~ — I —I3HE2HEYSE T S A 22w
2y — L LTRIIITE 2 LR S, BRIRINIC AD 22T 5 2 LIZZENIZER S
TiE7e <, BARIERTAD L2t Td 7T I e A RPET &EZIT O &2 D 2-3 FliXfz
P, T72005H AD TRWARRHEREWE W I RERDGEOND T ENHMBNA TV D, M
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IO DOISRAORREMEN G B SNk A A~ — B —iHm ek, R oER -
RRFICHIRT D EWIFfF SN D, A%ITATREZRIR Y RO LR LA B L TFsE 2D T
S MERD D,

E. fEREfERRITH#

BHER L

F. WFgessc
1. FCHEE

12



Bk 29 4

1.

Nakamura A, Cuesta P, Fernandez A, Arahata Y, Iwata K, Kuratsubo I, Bundo M, Hattori H,

Sakurai T, Fukuda K, Washimi Y, Endo H, Takeda A, Diers K, Bajo R, Maestu F, Ito K, Kato T :

Electromagnetic signatures of the preclinical and prodromal stages of Alzheimer’s disease. Brain
2018 Mar 7 [Epub ahead of print]

Nakamura A, Kaneko N, Villemagne VL, Kato T, Doecke J, Doré V, Fowler C, Li Q-X, Martins

R, Rowe C, Tomita T, Matsuzaki K, Ishii K, Ishii K, Arahata Y, lwamoto S, Ito K, Tanaka K,
Masters CL, Yanagisawa K : High performance plasma amyloid-Bbiomarkers for Alzheimer’s
disease. Nature 2018 Feb 8;554(7691):249-254.

Sugimoto T, Nakamura A, Kato T, Iwata K, Saji N, Arahata Y, Hattori H, Bundo M, Ito K, Niida
S, Sakurai T, MULNIAD study group : Decreased glucose metabolism in medial prefrontal areas
is associated with nutritional status in patients with prodromal and early Alzheimer’s disease.
Journal of Alzheimer’s disease. 2017;60(1):225-233.

Nakamura A, Cuesta P, Kato T, Arahata Y, lwata K, Yamagishi M, Kuratsubo I, Kato K, Bundo M,
Diers K, Fernandez A, Maestu M,_Ito K, MULNIAD study group : Early functional network

alterations in asymptomatic elders at risk for Alzheimer's disease. Scientific Reports. 2017 Jul
26;7(1):6517

1. FaRE

Rk 29 4R
URT YA

1.

Nakamura A:
Electrophysiological biomarkers for early stages of the Alzheimer’s Disease continuum.
Bioinformatics & Preventive Medicine: The use of advanced cutting-edge Bioinformatics &
Preventive Medicine for Alzheimer’s Disease. Tohoku Forum for Creativity: Aging Science:

from Molecules to Society. May 19, 2017, Sendai.

Okada Y, Iwata K, Kato T, Kimura Y, Kizawa G, Nakamura A, Hattori H, Inui Y, Toyama H,
Ishii K, Ishii K, Senda M, Matsuda H, Ito K, Iwatsubo T, J-ADNI Group: Investigation of 18F-
FDG PET performance to predict the development of AD in patients with mild cognitive
impairment, 2017 ASIAN NUCLEAR MEDICINE ACADEMIC FORUM 2017, May 13, 2017,
Shanghai, China

Uchida 'Y, Nishita Y, Kato T, lwata K, Sugiura S, Suzuki H, Sone M, Tange C, Otsuka R, Ando F,

Shimokata H, Nakamura A: A link between hearing ability and brain volume in a middle-aged

13



and elderly Japanese population revealed by voxel-based morphometry. International Federation
of Oto-Rhino-Laryngological Societies (IFOS). June 26, 2017, Paris

B A6 AT, 25 AR, IERME =] AfS e, A I, PR IEE, Rifsiss, W Af &,

SRl 2, ARk, AHEE . THRERE, RS, S5PE B, J-ADNI Group: A A
— T NA F~—7J1— (structural MRI, FDG PET, PiB PET) % F\ 7= BREEGRINFREEE )
BT YA = —RERHYE~OER TR, AABE 25 86 [P 2, 2018 4F 2
H17T B, RATF

INA S —

1.

Nakamura A, Cuesta P, Fernandez A, Ito K, Maestu F, Kato T: MEG markers for the pre-dementia

stages of Alzheimer’s disease. The 6th Biennial Meeting International Society for the
Advancement of Clinical MEG(ISACM), Biomagnetic Sendai 2017, May 23, 2017, Sendai.
Cuesta P, Kato T, Arahata Y, Maestu F, Ito K, Nakamura A: Early functional network alterations
in asymptomatic elders at risk for Alzheimer’s disease. The 6th Biennial Meeting International
Society for the Advancement of Clinical MEG(ISACM), Biomagnetic Sendai 2017, May 23,
2017, Sendai.

Nakamura A, Cuesta P, Fernandez A, Arahata Y, Iwata K, Kuratsubo I, Bundo M, Washimi Y,
Takeda A, Maestu F, Ito K, Kato T: Regional spectral patterns of resting state
magnetoencephalography in the preclinical and prodromal stages of Alzheimer’s disease.

XXI111' World Congress of Neurology (WCN2017), Sep, 19, Kyoto, 2017

Okada Y, lwata K, Kato T, Kimura Y, Kizawa G, Nakamura A, Hattori H, Inui Y, Toyama H, Ishii
K, Ishii K, Senda M, Matsuda H, Ito K, Iwatsubo T, and Japanese Alzheimer's Disease
Neuroimaging Initiative: Investigation of 18F-FDG PET performance to predict the development
of AD in individuals with mild cognitive impairment, The 12th Asia Oceania Congress of
Nuclear Medicine and Biology (AOCNMB 2017), October 5, 2017, Yokohama

Kato T, Iwata K, Kizawa G, Fukaya N, Kuratsubo I, Kimura Y, Okamura N, Yanai K, Ito K,
Nakamura A, MULNIAD Study Group: Age-related change of THK-5351 PET in amyloid-
negative and non-demented elderly subjects. January 18, 2018, Miami beach, Florida, United
States

T M, DNEAET. PR, REEE, 8T P & RRESRE L O
I a=T— 3 VIR A HREREROE WV NERGRENC 5 2 A8 5 18 (8] H AR
HYEST T % =, 5H2 H, BEFE

fid] FAG AT Elﬂﬂéﬁﬂé\ TR R], AR IR, KRB W PAIEEL, AR, B2 4F
B, ML R, AR A . THOERE, OUEREE . SSPE B J-ADNI
Group: [EEESRAIEAREHRA (C31) 5 FDG-PET IC & 5 AD BAT FIIRE DT 45 32 1]
HARBERBMESS, 201746 H 15 H, 4 5=

P EARS . TATHEE, R, ARk, K& L. AATEE . BERERL T K

14



10.

11.

12.

13.

14.

15.

16.

17.

FEE L. TS HUISRTEE RS OBIERE L VBB ZEROME - HEE L O H
HIRICEH LT, H59 [ HABEEFRFINES, 6 H15 H, 4 dE
ARH %, PATIEES, MEEMER], S EEMR. AR, BRI UL, AR
{HEEfEE . MULNIAD study group: /& in OFBEIERE DRIk x-ﬂ%ﬁgx/ﬁ%bkﬁ’ﬂi@%b
NE-Z2 %8, 5 17 |8l CRC LERKRBRDO &V %5 2 D55k 2017 £ in 4=,
20179 A 20, 4=
BEEFNSR ., INEEMER], ARES DA, S5 AR, SChE E’.Fﬁ ZOSE I N5 S SN R (=T N
mpR e AL, IR DEsE, BRSEEZ, Fm B DS, PATEEE. MULNIAD
Study Group : [HlnE OFBFEBEDORRIFEIIZ T I v A RERN G 2 58 . 541109
A AR DB e 2. 2017 4210 H 12 B, HUR
APEFNIR . INERME ], 5 AR, AV W B 2 TR, Eﬁﬁﬂ%ﬁﬁz AR 5% = |
BRSEE, P B O, PATEEES. MULNIAD Study Group : [T RFRLIE O FR R
Bl 7 I A RERE ORR : SREBEREEF & 28 2t . 4 36 [8] B ASFRAE
FAEMES, 20174211 H 24 B, &R
DNEEMER], VE AL, PRI, A AR, K& AL YRS BHER T
RS, HEE L. TS S OMEEZE L & B3 256K 7« HUs/EE &
W~ DR FHIFEIC K 0 BRE) . 56 36 [B] B AGRAVE P IR, 2017 42 11 H 24 H |
iR
PATHEEE, A AR, P S BEERR. SCEEEZ, R 2 RESEsE, AR
e, HEEH, BRIEZ, OHEES . MEEMER], MULNIAD Study Group @ 4 7. T4
AT W20 ) N A 1 = X A ORET— 2 ) BRI E ORE. 5 36 [0 H AR
HE RPN ES, 20174511 A 24 A, &R
AR, RS, B B BEERIR., SUR B, R FE ISR, R,
B, R, S, PAEE. MULNIAD  Study Group : % R C4 R
DWW TN A 1 = X L OfE— 1 IO 22, 55 36 (5] A AGRAVE ¥ 710
£ 201711 A 24 B, &R
KB W, A AR, SCEBE, BEERR, B . ERSEE, Foa B
(PG E . kS AE4#S. MULNIAD Study Group : [FREIEERETE & 123\ T, ApoE i+
TR N T I v A NMERICE 2 288 . 5 36 [0l H ARRAVE TR FiTES . 2017 4
11 H 248, &R
ARE B, NEEMER], A MEM, BEERUR, BT B SR, VERETRAE, (R
A BEEE.  MULNIAD study group: &l DOFCIEMERE [ RIRIEE) & S IATEE N 5 2 5
SO Wit ORRET. 2R 36 Bl B AGEAVE PR ANAES. 2017 4 11 H 24 H, &R
] AT, A A, IR =], AfRSR2 ., A W, PRI, IRmoesE, i &,
PANITI/ E# R AHE L THOEME, mEl, GRS, 5P Bl J-ADNI
Group : 18F-FDG PET (T L 2 RFEFRENFE T > 7 /LY A~ —BUERHE ~ D 2 7).

15



18.

19.

G.

1.

%5 36 [B] H AGREMEFSRATEES. 2017 £ 11 H 25 H. &R

A B, R, S EE. SRR, FrE B SRS, R, R R
A BEES.  MULNIAD study group: @il OFCIEMERE I RIRIEE) & S IG5 2 5
S iR, 5 36 B B ARRRAE PR I E S, 2017 £ 11 H 24 H, &R

R AT, AR, IR R], ARRZ . A Wl AR, IREmiesE, W, 4f
B ML R ARk, AR L THRERE, OHEES. S5PE Bl J-ADNI Group:
A A= A F~—7 — (structural MRI, FDG PET, PiB PET) % JHJ\ /- 88 i 38 00
EIND T IV A~ —RERFE~OHMERETH]. B ARZE 25 86 [+, 2018
F2H1TH, BAF

TR RERE D HRE -+ BRI
FeaF S

ML

NS EPEE SRS

YL

. FOM

16



	Ⅰ．研究等の対象とする個人の人権擁護
	1. Nakamura　A:
	Electrophysiological biomarkers for early stages of the Alzheimer’s Disease continuum. Bioinformatics & Preventive Medicine: The use of advanced cutting-edge Bioinformatics & Preventive Medicine for Alzheimer’s Disease. Tohoku Forum for Creativity: Ag...
	口演



