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We recently developed a novel PET tracde-BF227, and had success with in vivo detection of
amyloid plagues in Alzheimer's disease (AD) brains. We applied this tracer to subjects with mild
cognitive impairment (MCI) and AD in order to elucidate the status of amyloid plaque deposition in
MCI and compared the effects of several drugs. AD patients showed increased up@kRRI27 in

the neocortical areas and striatum as well as decreased glucose metabolism in temporoparietal, posterior
cingulate and medial temporal areas. MCI subjects showed a significant increase in BF-227 uptake in
the neocortical areas similar to AD. BF227 uptake negatively correlated with glucose metabolism.
Receiver operating characteristic (ROC) analysis indicated higher specificity and sensitivity with
BF227-PET than those with FDG-PET for differential diagnosis between AD and normal control. We
conclude that'C-BF227-PET has a possibility to be a useful technology for early detection of AD
pathology and also even in the MCI stage.

SR
(BHVREE : FD)
ELRERERE B & gt
2007 FFJE 900, 000 270, 000 1,170, 000
2008 FHE 800, 000 240, 000 1, 040, 000
2009 FHE 800, 000 240, 000 1, 040, 000
2010 800, 000 240, 000 1, 040, 000
EE
it 3, 300, 000 990, 000 4,290, 000

WFFE4Y B - R pEIE
BHFE O - HEE - mhfR S - PRS2 - MR B
F—U—RK: 7Y NA<—¥{, PET, 7311 K

1. WFZEBIAE Y P DY 5 R, EROHFAA L AEEREIC R oo
(1) BAROEELITA L LK ED L1z H5,

ILDESOH Y, THUTHE D FBEE BRCT (2) ABDIMAN R D IR BB FHRIZ T LY
LY NA 7)) OBEFEEOBEINIBIE, & A = —JFOFRIERTZET, TR 2 EH



THETHLERZENNTH D Z Lot
SN S B R,

(3 HEEZIIZNETITT VYN =R
BEOMNICERET 5 ABE MR T 2 4KH
Tu—TOEREB o TER, KA
n—7%t MISHTDIZHEED, HiEH
IS ERE TEOME, Bty
B L, SO OERERICE ST L MKT
D ABD PET Mt oA 1y N AKX T 4 &%
1ITLTC&ET,

2. WMo HB

(1) RHIZWEOHES. : EHROIBFIZBNT
EARX TEHZW., BHEE <bb, 7
VoA = =IO (ABILAE) 13T
KX VthFE-oTnBZ ENIOENTWS, A
FTOHBDO—DIIA5BEHALEND THA
T I NA 2= OBRARIGFEIED L K
OB E 2RI T 572012 ABIEEDA A
— VT EMNTHIETH D,

(2) 26— B BIXE Y e 1t G DR
23D, BEEIZIXT VYA =R D IR
O PRI A TR EAE, L B —/ MR FRENE 72
EWVWSONDEENREEND, bz
THDITEICRS TIIR, TV < —
REE K —7 v & UIE - TN IE®
ZWMEAT9 5 121 X 0 IEME 72 2 W ERE ST 3
KA RTHD, Fx DA A=V TIERN
BHEOENICHESTA2b0THDZ &N
M5,

B FEOHMIL, MNOEIFEEZLA LY
MM 2 F BRI ORI D 5, RIE
PRI 2 C SR AE ., R BRI
BFDFF AT I =YL, ZORIEM
D, HA LT NTRRE, B E 5 A
F~— =3 EAFET D, TAYNA~—
JRORRE, B OFIIXHAED & = At
HBREICZR O TWAS, L LR ODHER
TITHRE . RE ORISR EZZITT
<, RO LSENZ N ERMEE 2o
TW5b, JHEE, %, X OIITIREOFN O
2O, F~—H—L L THFA
A= T OREEFTERENINEL 20 E R
bisd,

3. WrgED L

AL A DA R B TR, BRI A AR
VR U7 AL R B R SR 2 0y AR =1
tRIOHI KRy A 7abay R B2 —§;
HPI IR A S 7 Dy N =137, 7z 7=
— T ERAL A OBPUZSOWTIL, AISERE R
DOEERFAL KR TR & — 0 T 5] s
DT RNRAREGTHET LI, TInAREAE
FHH 7 v —7 OfEsifb & WL, SRS
SEThHHE —= TRt ZZ T 72k E
Y. BXOBIL KRS TR B2 —2Mefa 154k
EWTAT IV —EFHT D, BEIGEC THA

oW HERTHBULEM O G R AT
STz, HC A R AT AT, [M'ClDoxepin 48
DETHE AL TODBEFO /RS AT L% —
L CTE I U7z, BRIRBIFZE 13 AL KR 5%
Bt BRI S NR O TR HEATEIZ O D W )%
TR, RALKRFIREEE F BT NE O
WSR2 4% PET A D E7=Dx1 4
LT, 2SR TIIEEZ DT VY A~ =
BEERYBREPORI7 A0 —7 7L T
HIEMD IR A FI T HiE T A BIF 5812 A
REE ChoT,

T NA IR BE ~ DI G- O
IRAFFEICRIL Tl, AL R E A E O IR 16
BRAFZCICIE R T DR —T 413 —%—, £W
WA Z D W 1245 TR E IS A RIS 3 A U A5
BV ICEE L TEITL, S-AEF
LOFRERFORIEHE O T, e HIFITAT
DNDINTRKRIBOEE AL VEHEZED T,
Y OB HR1% TT7 2 uA FPET % Jiifr L.
ABDIRANTLAE 1T D\ THRAIE 51 & 5
FEDORER & LR 21T 7 o 72, N AR
& o fif #7112 2 T *®F-fluorodeoxyglucose
(FDG)-PETIZ T T OREMREH & mifg L, fix
WD F 7 AERED E BT 21T 72, &6
(Z1E MR Z W T O TEREMRAT 6 L OV
O # B A& (Mini-mental  state  examination,
ADAS-cog %) Z T L, FEHIEGHE, e
G T OFRIBERE D LI DWW T b fEMT
L7,

4. WFIEEE

REERRICBIT A7 I R A=
VT OEEREENX, RRSESIEEOAREAET
DMCI 235, FFRT VY oA ~—JFIC T
DMNENEIEHIZTH TSI ETH S,
NC-BF227 13 ABRRMEIC & AT Z ABEICHA L
LT N ENS . TN, IR IR
TRRIRE @ WRERETHL > THRHT 5 Z
EMHIRETE B, AEIOMZETIE C-BF227
PET 7 fdt & & . 4% B 38 Jn b mE B 5 (Mild
Cognitive Impairment: MCI), T /LY A=
—IBRE CEM LR, T AV~ —
BFIL 90% LA EDRER CRMEZEIZEIT 5
HUC-BF227 mEfRZ R~ L, T2 MCT 1T %
RYIEF] (R 60%) EAKEREORERF () 40%)
[N SV (W

MCIDHEIT T 1% TRl BT 5 'C-BF227-PET
DOEMEE T 5720, R PETHRE AT -
TEMCTEEE 24 LL Erim 2B L, T
INA IR ~DOHETTH (46%) & FHETTH (54%)
W LT, ZOREE., #ITHIOZ% < 1XBF227
EEME R L, FEEITH & BRI X BT 5 2
ENTEIZ (), KIMEEIZEIT % FHISUVR
BOH Y A TEEL TUTERE LGS MCT
HEFTH1>100%, MCT FEHELTH] D 29%03 Bk & f)
TE S AU, REEE100%, FRFLEETL. A% CHETTHI & JE
HEATHIOER N AHETH o722, Z DX 5 728



BIkEEE 1L, FDG-PETOMRIDZF & K& < FH]
> T~

MCIDNG T IV N v —JF~D I N—
a YOTHNZOWTIETRTOBRE (N1 4
~—J—) OHTBF22TDOSUVRIE i & B T
VN2 BF227-PETIZFDG-PET L V) & 7 /L A
~—IROBZENZBNT, BE, FRELLE
Do 7. BE22TDSUVRIEIZNA F~—F— D
THAFFBENR H OABLI-421E & F & TRV WHH B %
DT, F7-BF227 OSUVRIE 134 iR tau
EFWIEFIR 2RO T2,

T IV NA = — IR OBERTREIE 2K 30 Fl
HRBRLTZE A, BEHAERTHIRZ UV
W2 ABDBHEMBIER N H 2 = L 3B B NI
Ipolzy RAVEERBRELET VYN, ~—
I BRI BT IE BF227 DOAEFEINHIZh A3 3R
OB,

5. ERFEEKGmIE
(WFFeEA . Pt
(=R

CdEREam 30 (it 32 1F)

(1) Furukawa, K., Arai, H., An earthquake in
JapariLancet ##if 377: 2011, 1652.

(2) Futakawa, S., _Furukawa, K., et

Neurobiology of AgingApr. ##iA 2011.

[Epub ahead of print]

(3) Une, K., Furukawa K, et al. Adiponectin in|
plasma and cerebrospinal fluid in MCI ang
Alzheimer's disease. A unique N-glycan o
human transferrin in CSF: a possible
biomarker for iINPH European Journal
Neurology %5t 4 . [Epub ahead of print]

ST RE o OSBRI EE 12

al

(4) Furukawa, K., Okamura, N., et al. Amyloid
PET in mild cognitive impairment and
Alzheimer's  disease  with BF-227:
comparison to FDG-PET. Journal of
Neurology %7t/ 257: 2010, 721-727.

(5) Okamura, N.,_ Furukawa, K., et al. In vivo

detection of prion amyloid plaques using
[(11)C]BF-227 PET.European Journal of
Nuclear Medicine and Molecular Imaging.
AR 37: 2010, 934-941.

Asamura, T., Furukawa, K., et al. Centrally
Active ACEls and cognitive decline.
Archives of Internal Medicinek@ifi 170:

2010, 107-108.

Asamura, T.,_Furukawa, K., et al. Low
serum 1,25-dihydroxyvitamin D level and
risk  of respiratory infections in
institutionalized older peopleGerontology

AR 56: 2010, 542-543.

Shao, H.,_Furukawa, K., et al. Voxel-base
analysis of amyloid positron emission
tomography probe [C]BF-227 uptake in mild
cognitive impairment and Alzheimer's

(6)

()

(8)

=

disease.Dementia and Geriatric Cognitive

Disorders ##t/A 30: 2010, 101-111.

Liu, D., Furukawa, K., et al. The A%

channel activator diazoxide ameliorates

amyloidf§ and tau pathologies and improves
memory in the 3xTgAD mouse model of

Alzheimer's diseaselournal of Alzheimer’s

Disease ##ifi 22: 2010, 443-457.

(10) Arai, H., Furukawa, K., et al. Pathobiology
of Alzheimer's disease and biomarker
developmentNippon Yakurigaku Zasshitt
Fifr 135: 2010, 3-7.

(11) Arai, H., Okamura, N., Furukawa, K., Kudo,
Y. Geriatric medicine, Japanese Alzheimer's
disease  neuroimaging initiative  and
biomarker developmenflohoku Journal of
Experimental Medicineftmzf 221: 2010,
87-95.

(12) B, SIS, 5. Ty oA ~—
RRHZW OO DMT I A K- A A
— ¥ v 7 ¥ K| [MCIBF-227 B X O
["|FIFACT O EhAE fi T g PR 3R A Fe Ay
41°%& Suppl. 2010F Page8206.

(13) MR, IS, %, Bl In A R
A A= 7 IHA| BF-FACT OBYRERENT
BES AifA 47 % 3 5 2010 4
Page424

(24)_d)l s AN, SRHEAT [RRAED &S F v
v 7 A RO AlzheimerdiE i e
k7 AU 71 ADNI O HEBRBLECHT R #i =

)

¥ &M 15 % 5 5 2010 4E .
Page485-490
(15) Tik=ew], o)l psm, 5. 5”74><~~y‘

7 Dementia Japantiiit 24 & 2 &
20104 6 H Pagel46- 154

(16) AHETT, A, . [FRARRER & N
A F~—T1—] Huffﬁfﬂfifﬁ' T'é/w'
A~ — N —EREE KA 41 % 3 &
Pagel01-106 2015 H

(17) Fujiwara, H., Furukawa, K., et al. A
traditional medicinal herb Paeonia
suffruticosa and its active constituent

1,2,3,4,6-penta-O-galloyB-D-glucopyranos

e have potent anti-aggregation effects on
Alzheimer's amyloid3 proteins in vitro and

in vivo. Journal of Neurochemistryfs i A
109: 2009, 1648-1657.

(18) Waragai, M., _Furukawa, K., et al.
Comparison study of amyloid PET and
voxel-based morphometry analysis in mild
cognitive impairment and Alzheimer's
disease.Journal of Neurological Sciences
#Hi 285: 2009, 100-108.

(19) Ohrui, T., Furukawa, K., et al. Homicides of
disabled older persons by their caregivers
and preference for place of death in
community-dwelling elderly people in Japan.
Nippon Ronen Igakkai ZassH#c#A 46:




2009, 306-308.

(20) Yamaya, M., Furukawa, K., et al. Seizur
and pneumonia in an elderly patient with
systemic lupus erythematosudournal of

1%

American Geriatric Society#® 7t 5 57:
2009, 1709-1711.
(21) H*ﬂE?i ﬁ)llﬂ#ﬂ TN =

E2NLS

ZWHZ BT 5 [lSF]FACT-PET DA A
'ﬁ@*ﬂépﬂ‘*l:% il 465 375 2009,
Page319.

(22) Taniguchi, M.,_Furukawa, K., et al. Sugar
chains of cerebrospinal fluid transferrin as a
new biological marker of Alzheimer's
disease.Dementia and Geriatric Cognitive
Disorders ##tfi 26: 2008 117-122.

(23) H?Fﬂnﬁ I, 5, R RE N bR

BT % BF227- PETF@FﬁﬁFE% A
:t‘ﬁ 45°% 3 5 2008, Page8182

(24) FARAEAT, &)U, % [T Aryng <
— 97 %%ﬁnm%%% TR DH LW

WNTHEA L] EIRIR TN~
DOz HLOVWBEEORRE 7T InA
KA A= 7 PET HAEK 66 &

AT L 7oA ~—F At 2008

Page288-292.

(25) ST, EJ”%@& FH, TN,
— AN A~ — I —HEOBN L
Alzheimer's Disease Neuroimaging Initiative
HUMAN SCIENCE #&tf 19 & 2
2008 Pagel12-17.

(26) [FHEAT, AR, %, IMOIEY 5
FARA—=T L T] [11C]BF -227% iz
H“w’?i oA FEEOBRL it A

i 53°% 75 2008, Page876-884.
(27) {ﬁlﬂfif“r, SIS, &, Ty g~
—IRIZIBIT DT ED R B ARIFE T

HERS 59%%% Eafi?ﬂf 2008, Page177.
(28) fkIFIE R, ISR, % AP OAF L)
sy CdH b 1,2,3,4,6- penta-O galloyd-D-
glucopyranosiZ kX 57 2 v A REHODEE
E£HIE{EH  Dementia Japarfticf 22
’& 275 2008, Pagel192.

Kudo, Y., _Furukawa, K., et al
2-(2-[2-Dimethylaminothiazol-5-yllethenyl)-
6- (2-[fluoro]ethoxy) benzoxazole : a novel
PET agent for in vivo detection of dense
amyloid plaques in Alzheimer's diseas¢
patients.Journal of Nuclear Medicineft 7t
4 48:2007, 553-561.

(30) Iwasaki, K., _Furukawa, K., et al. A pilot
study of banxia houpu tang, a traditional
Chinese medicine, for reducing pneumoniga
risk in older adults with dementidournal of
American Geriatric Society# 7t 5 55:
2007, 2035-2040.

(31) Tomita, N., Furukawa, K., et al. Long-tern
cognitive  benefits of donepezil in

(29)

Alzheimer's disease: A retrospective
comparison between 1994-1999 and
2000-2004. Geriatrics and Gerontology
International & FiA 7: 2007, 41-47.

(32) Hasegawa, T., Furukawa, K., et al. Role of
Neu4L sialidase and its substrate ganglioside
GD3 in neuronal apoptosis induced by
catechol metabolitessEBS Letters# i i
581: 2007, 406-412.

(PR (G 221F)

(1) mFAEAT, S, %, °F k7 I n
A RAL A= T H PET7°D~7“ FACT
DOERRFAG B AGRHEY2 20104 11
H 200 4R

(2) &)IEE, MAELT, & BEd, B,

TREsER], ®N—Z, FHAEIT BF-227

ZHWET I e A K PET & Biofluid /31
A~ —— HAABHIEFS 2010 4 11
H20H 4d2.

Shirotani, K., _Furukawa, K., et al.
Development of candidate biomarkers for
dementia:  cerebrospinal  fluid-specific
carbohydrate side chaing3" International
Conference on Alzheimer's disease and
Related DisordergqP3-168) July 23, 2010
Honolulu, USA.

(4) Tomita, N.,_Furukawa, K., Characteristics of

the baseline plasma homocysteine levels and
the correlation with risk factors and
cognition in Japanese-ADNI (J-ADNI)
biomarker  study. 13" International

Conference on Alzheimer's disease and
Related DisordergP3-045) July 22, 2010
Honolulu, USA.

(6) Waragai, M.,_Furukawa, K., et al.
Amyloid PET in mild cognitive impairment
and Alzheimer's disease with'C]BF227:
Comparison to voxel-based morphometric
MRI 13" International Conference on
Alzheimer’s disease and Related Disorders
(P1-377) July 20, 2010 Honolulu, USA.

(6) Shao, H., Furukawa, K., et al. PET amyloid
imaging in mild cognitive impairment and
Alzheimer’s disease using novel amyloid
ligand F®F]JFACT-the hydroxylated BF227
derivative.13" International Conference on
Alzheimer’s disease and Related Disorders
(P1-390) July 20, 2010 Honolulu, USA.

(7) Okamura, N.,_ Furukawa, K., et al. Binding
and pharmacokinetic properties of novel
¥ _Jabeled agents for in vivo imaging of tau
pathology in Alzheimer’s disease13"
International Conference on Alzheimer's
disease and Related DisorddR2-385) July
20, 2010 Honolulu, USA.

®3)

(®)




(8) Furukawa, K., Okamura, N. et al. PET with
B-amyloid tracer'C-BF-227 in MCI and
Alzheimer’s disease: Comparison to biofluid
biomarkers13" International Conference on
Alzheimer’s disease and Related Disorder
(IC-P-054) July 19, 2010 Honolulu, USA.

Q) N, MAMEAT. . BEEICRIT D
NAF~v—H—¢&T7 InA NPETODR:HE
R, MFAETT. . BAREERES
2 2010fF 6 A 21 H #77.

(LO)d ) 1B, WRHMETT. %5, BF-227 & H
7z7InA K PET &AL F~—H—D
BeiE H AP i 20104E 5 22 H
B

(11) Furukawa, K., Okamura, N., et al. PE]
imaging with FDG andB-amyloid tracer,
11C-BF-227 in MCI and Alzheimer’s

disease: Comparison to biofluid biomarkers.

American Geriatric Society Annual Meeting
May 12, 2010. Orlando, USA
(12) )N, 5, BRI E O T% T
IZ81F 5 BF227-PETE MRI O Lt
B IED], HATRAETZ 20094 10
H 2208 e
3)EJIBEE. N BRBEIERZIR 21RO 5
=Bl D 7= & D FERRETRIE A A~ — T —
HARGREIE 2 20094210 A 210 A,
Furukawa, K., Okamura, N., PET imaging
for mild cognitive impairment with FDG and
B-amyloid  tracer, C-BF-227. 12"
International Conference on Alzheimer’s
Disease and Related DisordergP3-082)
July 24, 2009, Vienna Austria
Une, K., Furukawa, K., et al. Leptin and
adiponectin in plasma and CSF from
Alzheimer’s patients, MCls and normal
controls 12" International Conference on
Alzheimer’s Disease and Related Disorders
(P3-021) July 22, 2009, Vienna Austria.
(16) ) IBsME, SEAIER, %, fEE# . MCI,
TN, v —IRIE B I BT D
FDG-PET & BF-2277 X 11 K PET D}
B AR FS 2009455 H 19 H, il
VAN

(14)

(15)

= .

(17) fkHE1T, S, 5. BF227-PETIC
KDMAILET I v A FEEOME HA
ARAMEY2 20084 11 7 22 H. Hillf

(18) d)IBEmL.  w M A, B TV A
~— & AETEE R OBEIC OV TOE
52 A AGRAEF4> 20084F 11 H 22 A | i
i

(19) Furukawa, K., Tomita, N. et al

Antihypertensive  drug use modulates

progression of Alzheimer’s Diseasgl™

International Conference on Alzheimer’s

Disease and Related Disorderguly 20,

(20) )1, KRFaFE, &, TAYNnAg ~—
S OMETT & EEA & DR B AREEE
4> 200846 H 14 H T,

(1) )T, SEHEAT, %, BEHAKOER
BRAIEEEZN LT 2 a1 R
EARRRFE~ DR H AR
200745 H 20 H. ik

(22)d s, FRHEAT, &, BAIEICBIT
L AESIRREOMM A B = X Lk
IR 20074 4 H 23 H., (LA,

5

6. AFFERERE

(D) BT e

A1 B (FURUKAWA KATSUTOSHT)
WAL R - IR B - e

WoeE TS« 30241631

(2) WFFE55 14

2008, Chicago, USA.



