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Abbreviation list

AB: Amyloid beta

AD: Alzheimer's disease

APP: Amyloid precursor protein

ARG: Autoradiography

Bmax: Maximum specific binding

BP: Binding potential

eq.: equation

FSB: (E,E)-1-fluoro-2,5-bis-(3-hydroxycarbonyl-4-hydroxy) styrylbenzene
HPLC: High performance liquid chromatography

ICs,: Half maximal inhibitory concentration

IMPY: 2-(4'-dimethylaminophenyl)-6-iodo-imidazo[1,2-a]pyridine)
IP: Imaging plate

Kd: Dissociation constant

logD7.4: Distribution coefficient, measure of lipophilicity at pH 7.4
MRI: Magnetic resonance imaging

PiB: Pittsburgh compound B

PET: Positron emission tomography

RI: Radioisotope

SPECT: Single photon emission computed tomography

Tg: Transgenic
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VR4 EE A EE ORI L B L, BATIE, ko P Eam
X 89k, FMIT8Om MR, A —DORFMEL Lo TWND, £,
65 LL Lo mE i E N BNBALDD20%% 50 5 BEimibits sl z T
B0, HAMICLEFEADOEHAIXTRE B X2, @ik’ EITLo22H
% (www.mhlw.go.jp/toukei/saikin/hw/life/life13) .

BT LYo v~ — S OHE  (http://www.alz.co.uk/research/files/
WorldAlzheimerReport-Japanese.pdf) T, 201042 5 o 38 & iE B &
B1X3,560 5 NTiEL, 5%220FEICHEHE T 5L THISATWD, 2013
FEAGBHEAMRIEOHEER TIL, BARADOSHEL. Lo EEE OKI15% (K
462 AN ) AN R om E I B OE L T W &k
(http://www.mhlw.go.jp/stf/kaiken/daijin/0000024488 .html) .

WAVE &%, mRIMEERE N B KM 2HEENREBICL > TR TL, H
HABRIIXBEEZE 2T DO THDL, ZhiE, RERESLTHEEET O R
o, HET, M Wo ERBMERES AL EEIKRETH
b, A%, LPIEREEEDZICHY, BAERETOHMITFE
- NEEORFHNAE, ERNMET - RDORE L Vo b
BErEl-TeZE20N5, Thwx, RBIMEOFRHZHIL, HEOE
TEROEDLIEZRMNLUENITZD 2L, BIXOERFEAE & FZHENEY)
A EXIEE LD LN TELHOT, HEERBFE LTS,

WHUEDO 3 & LT, 7Y A ~v—HZRHIJE (Alzheimer’s disease:
AD) , & MEFEEE, L E— /NMRRIFRAE J K ORI 5E 5E 0 5E 5E 4 O
MNHTENDIN, TDHL, HT0%NADIZL DL D THDH, ADIE, 1)
PR L ~ D amyloid-B (AR) BERAE D HFE, 2) MO # R R HEZE L



AR, 3) MO RO B L Vo TR BRI R A R T
ETHEOMRERERETHYY , BHEORMBEEITETHICREENT
W<, ADDRIEMFIZOWTIIRMA RN ZL VR, 7IvA R0
Al — REICREINDA D= RLICHES T 2 - TR IE
DWFERAT LI TN D,

TIvaA R AFr— REGBEIE, ABORIEEY'E T&H 5 APP (amyloid
precursor protein) NPt 7 L ¥ —FP I L B UMW T, TOBE I,
vEZ L —BICEX VO AEZITDZ L TCEASIND, UM TAELL
ABDCRIGITIZZERENRHV, 4087 I V57 HAR (1-40) &,
42 7 I @b HAR (1-42) DAL TWDH, FEiEEADIZE W
T, APP Bz oy 7 L4 —BEREBFOELE, S LIZIXAPPER T O
BEHEICEL > T APEEOEA, FFICAB (1-42) OFEANEINT S Z &
MRENTWND, APBED X H IRz ERE - M MiniEZ ol =il
ZLTWVDIDNIZONWTIEREAHAZREDZ VD, BEOARE /) v~ —
DEAELEFT) A~ —RARBREROHB LR L OCWEE Y Uiy v X
YR BOBREROEMMAEEN MR EEE RTZE, IR0 S
U7 OIEMHBICEDRIERISZN LEEEESGE X 54TV 5 (Fig.1),
7, APEREGETZBREHAIEL NI VAV 2=y 7 (Tg) <7
2B NTEH, EABOERBSRMBEEREEF &\ o 72 ADER O SE K 23
¥ (VR R

4> AR BEEERIE A X, FERTIEME AR OBEKRTHY, ELLTR v
—MEETHEIN TS, STEMEOE ) ~—REME Ap EA % &E
ALTAHYI~—RERD, SHICAHY T~ —[BOEE TRIER & 72
D, RRAEIR AR IZ TP HEEND B — FOTBRRIC L - TR HEE D AP
BEEER L L CHRRMI IO AMIC SRR T 5.



AD & AD DA D RBEE 2 Ry 1T D720, BMANICER L AP BREEK
AWRTHNLERH D, LML, b b OEKMER% BB L CTHRE &
THWRBFHZWIINETH D, i, RN A ~—I—L LT,
MEBE T AP (1-42) DR T B LI ORZ U U B(b ¥ U & A OB
WEREEE L THEBSRTWD ™ 0 LaL, MF 8K ORI R
TE~OREERRE N, —F, FREMHZRFEL LT, magnetic
resonance imaging (MRI) 233 5 2%, AD B3 O K= ik K0 0d O ZE i %
BLETLHZILENTEDLHOD, MOTBEEANZ /R S 72 WP BB Tl
ZWTE ARV, 7o, AD BE TORATE I K OVHEIR [E] 5 B o i i < b
R# O T IZE B L T, single photon emission computed tomography
(SPECT) & K 2 /iy & o @l & <, WMEARH O H E o

E2N

"F-fluorodeoxyglucose % V7= positron emission tomography (PET) 2
Wrad3FIH STV DA, WL s i YEFREE 72 &t O FR FNE & D X
AN TET, FRRMEN 2V,

0126E B SN EZEHBET LY N ~—JFEHE (N7 —R"— B
X)) TIX, APEEKROILE ZEREMNICHEETCENIX, ADOFEIELS
FEHELYE, BEHEZVW T LI LENAETOHLIEEEKL TR, B
MZWiEomSLNEEN TS (Fig.2) .

BE AL, BSPEFRNA T F#E  (radioisotope : RI) % H W\ 7= @i {22
WrThd, ZOEHETIET IvAf RA A=Y 7L L TPET BEITL
TEBY, bb—H =L LT"CORENH H 131418232530 - g
"C OEREMIT 20 0T, BETARAIELITF A7 e VERN
METHDL, 0D, HHTELIMEPHIRIND, 20 K5 IR
BLR, 2012 4 & 2013 4R 12, FEH 110 3D "F O U o R S

300 florbetapir ** 7 '» (Amyvid, Eli Lilly and Company, kX [E) &



flutemetamol®” (Vizamyl, GE Healthcare, K[E) 2%, Zh Eh KEHAE N
EH M/ (FDA) Ik > THRRBINT, & 51T, 2014 4£1Z1F florbetaben
(Neuraceq, Piramal Imaging, A A A) »% 3 ® PET h L —H%—L L
THAGR Z4u, ""F-AZD4694 (NAV4694, Navidea Biopharmaceuticals, 7 A
VT R) Y LHAERFEAMAE L PF-BF-227 Y b EH SR TWVD

2B, BARIZEBWTIL, BLE "F-florbetapir @ B3 1k O Z 5% K F K

N T3 (http://www.hitachi.co.jp/New/cnews/month/2014/09/0908 .pdf)

— 4, SPECTHAB M L —H —D L IX'PITH D, £ O W7/ 5
BT 13 & Bv, EWNTIE, PETZ B IX2014F BL/E485F0 388 L C
W5 DTk L, SPECTZEEIL1,600H 3@ L T\ 5 (FER, 2014,
41, 156-167), —#%HJIZ, SPECTh L —H —HiEa 2 F BN\ 7= 9
B EEIZIXSPECTAE T 5,

BRI B TR, 2009 4R 2 A oo BREE L AT BRI O BOE IS
S>T, K, WBILOBIZSWT, SPECT D7 7 T 7 5-99m

(P"Te ; U 6 Kefll) DA ATRE L 7e o7z, L L, flHH DI
WRBGIE D 7= %, A% 24 705 48 W[ O B B4 O R BE 2 3655 5 1
LTS, FRMIE, BMROBMEIEICH LT, 7IrA FA A —
DU T NH RO — VR B AN D B,

PET [l AP ZWrdkiz 1%, X Y F 7 ¥ — b (benzothiazole) &% A
35 F 47 F v T (thioflavine T, ThT) 728% ¥, ThT X B ¥ — b A&
DO AR EEREEAT I ENIOLNTWVWD, LirL, RIEHILED
PSRBT 2 s 4 5 72 12 1%, ThT [ TIMEKEM 213 & A Kl
TERWREDDH D, £ T, By Y NN—=F7R¥II ThT O R % £
""C-Pittsburgh compound B (''C-PiB) Z B ¥ L, BT % " HEIC L 72,

— %, SPECT U v FfbkEWE LT, V7 x=1-134-FF %



7Y —/ (1,3,4-DPOD) #F#Efk 3 | F—nrFHEk ) 14V 7=
=N RUT Y= FEEEKY VARV T T UFFEK S >
ZV[12-alE ) Y UFEEERPDBE S LT D 202 (Figl) . T b
o HwoT, M — B K A B £ T H# AL T W DI
6-i0do-2-(4'-dimethylamino-)phenyl-imidazo[1,2-a]pyridine (IMPY) T &
o722, L2L, IMPY [ZHERREBR T, AD BHE L EH A DO XBIN T
Xhholind, TOBOBRBENFIEEI T,

ARWFIE T, N AR BEE K ICH FtE % FF > imidazopyridine 75 % (&
EREAREGE L LIELAEHICEBRB L, AP OMANAZHRHT 27200
SPECT HU Y FOBMBEEZHMWE LT, ULTF4EICEYRFZMZT,

%5 1 % TIX, SPECT 1 U U > FBH ¥ Al dh T & % DRK092, DRM101,
DRM 102, DRM105 5 X X DRM106 ® AP EEE K~ BLFniE R L ONEE
P % in vitro 2 T IMPY & [l L 7=,

o2 ETIE, AP Bk & IRE MR EN - DRMI106 (22T, I
THE#MEZBNT, EET v b TOERNMEES MBS L OMHESE ST

— b % O Hh IR O AREHE Y & T

HF3FETIX, ADWRET NV Tg (+) v U7 XAZHWT, "I TE# L
DRM106 DN AP BEEAKE~DOEBMEIZONT, T—FFPF 7T A
THAET L 72,

H4mETIE, Tg (+) ~7 2ZH W T, '"PI-DRM106 & SPECT 14 %,
HAT+ % '""C-PiB @ PET & & g L 7=,

U EDOMEZE LT, AP BEEMRICHEICEMT 2 %727 SPECT
MU T ReELTOR AR IO 2R 27,



Amyloid hypothesis

E IMPY or DRM106

S

AB1-40, AB1-42 Y
i |

\ Oligomer, //,
AP aggregate  /

Mlcrogha
\ phosphorylation
Neuron death Neurofibrillary Phosphorylated
tangle tau protein Tau protein

Fig. 1. Proposed hypothesis of AP} causing the neurotransmission failure and
neuronal cell death is still unclear. Af} oligomer, AP aggregates plaques plus
hyper-phosphorylated tau proteins, as well as microglia activated neuronal
inflammation exhibit direct neuron toxicity.

* : binding site of IMPY or DRM106.



Amyloid imaging
I

Amyloid plaques deposition T

CSF AB1-42, Taut
MCI AL
onset
Hippocampus atrophy
Brain function |
| | |
-25 -15 -10 -5 0

Preclinical biomarkers expressed in ages before AD onset (years)

Fig. 2. Hypothetical model of dynamic biomarkers of the AD before onset to
dementia: In vivo non-invasive detection of AP deposition by amyloid
imaging is important for early diagnosis and medical intervention for AD at
a mild cognitive impairment (MCI) prodromal stage, since AP deposition
has been already accumulating in the brain for 25 years prior to AD onset.

CSF: cerebrospinal fluid

10



]

1,3,4-DPOD derivatives

\\/R

(o] N

Pyridyl benzofuranderivatives 1,4-Diphenyltriazole derivatives

P
\N\N/\/ <>R

Imidazopyridine derivatives
(IMPY: R= NMe,)

*l

Fig. 3. Chemical structures of radio-iodinated ligands for amyloid imaging

with SPECT. *I represents radioactive iodine.
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F1E SPECTHUV VY FHEREREGHLDO ABBEBER~OH fudk L
8 & 1 @ # &

. HRBILXUOHEM

VIITHEE G A B MR R SR AL 28 L 72 SPECTHAL &% O M B - (L0 1k &
LT, 1) MANABEEER~OBMER@m W2 L, 2) EERIBEMEC
X HMmEMEMBEMENH D Z L, 3) FERFRENREEDIET N &,
MBETOND, 5 TR T L <, BT LTWREIMPY IR A L AD
BETOXBNTE o lzizd, IMPY2N A ¥ 5imidazopyridineH #
(Fig.3) IZFB L, 2z o2 &2k, Bt F &
T EMORREIT o7z, R TIEHB O 55 (Table 1) %
AR L, APBEER~OBFME L pHT 4B B I5IEME O 4y B AR 5%
(logD7.4) % in vitro %2 TIMPY &tz U 7=, B b &4 o AREL Fn k1%,
IMPY D AR (1-40) #ELEARIZ %F 3 % f & @ half maximal inhibitory
concentration (ICs,) TaEAl L 7=, £ 72, A L2 WAL AW o M i & %%k (Kd :
Dissociation constant) 35 & OVRF R AYHE & O AR E (Bmax :
Maximum specific binding) Z K ® 7=, 7k, REMEO SEHRE T2 5
35O CHMEMBEM O FZWMMELREm NI ERDLhosTWNDH,
BFEOREL LT IC, BLO KD ZHW-#HEE, TFICHHAT
%o EPERIAL T FAEFR IMPY & AR (1-40) BEEROFE S EALIT X L
T, AT OHBULEMEMAZ D L, FHEALAY L REEIC AR (1-40)
BRERLEG T OMEELF S, 2054, FRIE#RD IMPY LV b &
TIC, NEFOLNTALEWIX IMPY & lE_E W AR (1-40) BEEE K 0 Bl
MaErHAETL22&ed, 2L, HLETHHIELEH & IMPY & O#
BERLIZLOTHY, KD AR (1-40) BEKRE OB MMEZRT

12



DTIEZRWD, 27 ) —=r T IhiHfifba®wz RIEHT 52 &7
<, ZHOREEZFARDL LN TED0, HIEOBEBRMI TIMHS
NTWLFETHDL, SHIZ, ANOHEEL LT, MEERHOHHK
ThHMHEEH Kd & Bmax Rk, Z I 65K 47 binding
potential (BP = Bmax / Kd) 72MEAW OB EKIT T 2 H OB %O

HETH L,

2. MEtB XU E
2.1. #BALEW
TRLIC/R T imidazopyridine B 2 A 3 5 SO B HEM ML I1X, & L
TA NV AR T 7 =~ BRAE A (BR) THES T (Table 1),
(D 5-[4-(6-TIodoimidazo[1,2-a]pyridin-2-yl)phenyl]-1,3-oxazole (DRK092)
@2-[4-(6-Iodoimidazo[1,2-a]pyridin-2-yl)phenyl]-1,3-thiazole (DRM101)
(3 3-[4-(6-Iodoimidazo[1,2-a]pyridin-2-yl)]-1,2 ,4-oxadiazole (DRM102)
@6-Iodo-2-[4-(1H-1,2,3,4-tetrazol-5-yl)phenyl]imidazo[1,2-a]pyridine
(DRM105)
(®6-lIodo-2-[4-(1H-3-pyrazolyl)phenyl]imidazo[1,2-a]pyridine (DRM106)
72, D7 HIC IMPY
2-(4'-dimethylaminophenyl)-6-iodo-imidazo[1,2-a]pyridine % {£ f§ L 7=,
‘2¥, IMPY @ "IEEGAEIZ, M bE L7 A VAR T 7 — <X

SR CERR S, ME 95%LL L, L kEAE 81.4 GBgq/mmol T - 7=,

2.2.Ap (1-40) EREEMHEIZ X T D ICs, D HIE
bt MR ARRAR (1-40) (MRS~ 7F REFZEHT, KBK) BEEMRHME D
ESBLE, 10 mMVYU »EEREE AT 2K (PBS, PBSKHEK = v 2 1],

13



Ak BSR4k, BT HIC R AR 100 mMIZ 72 5 & 9 ICAB (1-40)
EIREL, IRB LN B4 37°CTA U FaX— &%, AP
(1-40) BEHEMME DOV UL 2 4°CTORAF L 7o, E M EATIT, 585 M ME I
ZPBST200f5 AR L, 500 nMDAB (1-40) KIEEZEM L=, T DAP
(1-40) KIEHK100 nl1Z 900 pld 1% D= X J —)b, 20 mMD 7 A 2 )L E
Yl X OVPI-IMPY (0.1 nM) & A L7ZPBSEEALTHFL—H9 —
WEHRIZ Lz b & 1%, SR 0.06 nM2> 5 1000 nM & T 8B (£
n=3) 2R, IRmIMNEZ OREGHKZ37°C T3NS L=, GF/BH 7 A
i #E I8 X (Whatman, NJ) % #5375 L 7= Brandel cell harvester (Mode M-24R,
Biomedical Research. Lab., Gaithesburg, MD) % I\ C W 5| JEia L 7=, &k
B2 5B Ue T AMHEERIC, K L7201l mMOT A a3 LE v
% & A L7220 mlOPBS T3EMEHEE L-%, vV U2 ¥ — (Wallac
Wizard 1480; PerkinElmer Wallac Inc, Turku, Finland) % i\ T "1l & A
LY (35.5keV; 1RH16.1~74.6keV) IZHEETIHMMELZ, F65H
7= %t %75, GrahPad Prism (GraphPad Software, version 4.0, San Diego,
CAUSA) ZHWEAF v v F v — FOMIC L VIC,, K72, £z,
FERF B AE (0%) & B ARME (100%) X2 ERERICE Y O R
& IERERR IMPY (500 nM) O @I X v k72 (n=3),

"PLIMPY (2% 9% IC5, DHIE X, # X7 B0 e NELA L AB(1-40)
%Z, Kd & Bmax OHE 21X, AP (1-40) B L AP (1-42) (BkK 2
FERTF RMRSERT, KBk) 2Rz,

2.4. Bl fRHlogD7 .40 I E
Lombardo® X 'Kerns & > 23 @ FiEICTHEVY, UV H %% (2487 Dual ),

Waters Corporation, Milford, MA) Z#& L7-m#EK 7 e~ 77

14



7 4 —4E# (HPLC, Waters Corporation, Milford, MA) % i\ 72, 20
mM 4-morpholinepropanesulfonic acid [MOPS (pH7.4) I T A ¥ / —
Vo (FUHLE, BHIR) OREZ600H85%F TERMMIZHEL, B
HhAH 2 Wi 1.0 m/min THIE U7z, F5lB 210 pliE A L, 0B o ) Ff iy
Ml (tg) &7 2@iEEGEEHE () »beq 1ZHWNTHF Y XU T 7
77 4 — (k%) Z#RDET
k% = (tg—t,) /t, S (eq. 1)

WHIEB L OIMPYDH A X ) —VIBEDX Y N T 4 77 7 F—
DB (logk%) 2B AF ) —)v 0% JEFEF THEHMTIHEIZL D
logkw 72315 5 U7z, Lombardo®> O XERCTREH S 72 L v 19 FH %
WA THEESENLEYE LY ZRZERDlogkwil 2 B EHE L,
Z @D logkwii & Lk D logD7.4 fEZ M L T, tHBK, eq. 22 fER L
oo TOXZMEH L THHAEBALE Y Dlogkw HIZHK DV TlogD7.4%
B L7 (Fig.4.) .

y =0.9477x + 0.1072 I (eq.2)

2.5. DRMI06D AR (1-40) B L OAR (1-42) EEEMMEICH T 5K i
& Bmaxfi

AB (1-40) B XV AP (1-42) 1F, £ Z1 20 mM PBS ThHi &R
J£ 100 mM (7222 KO WML, IREB LR S 4 HIE 37°C TA %
2= K LT, AP (1-40) BEEMKEHEB KO AR (1-42) BEEARER %
5T, 4°C IZIRFE LT-, K IC PBS T 2004 AL CENREN AP
(1-40) B XL AP (1-42) KK EFER LTz, FIAFa2—7I12%h
ZND AR K Z 200 pul, 'I-DRM106 A% % 100 ul (20 kBq) B &

O PBS % 500 ul (2, 100% #% & FHLFE & L DRM106 20 uM % 100 pl,

15



& LT DRM106 % 100, 50, 25, 12.5, 6.25, 3.13, 1.57, 0.78,

039 BLW 0.2 nM, F£7 100% & &k & LT DRMI106 & & £ 721
PBS # 100 pl ERG L7z, BHAKDFHREZLZ PBS T1.0 ml ITFHEL,

37°CT 1 B[] A »F a2~ — F Uiz, FilkHiE, GF/B H 7 Ak IE A 2
4L % L 7= Brandel cell harvester (Model M-24R) Z Fl W T 5188 L 7=,

EBHIT, U7 AWMHMEIENRKEZ 01l mM OT Aa L rBiEaaHLE 2.0
ml ®Km L7 PBS T 3 [| W& L%, v AU % — (Wallac
Wizard 1480) # A WT "1 WEH L >V T 1 sMMELE, Fo5h
R B, fafndhi A & Scatchard plot |X GrahPad Prism Ver.4.00
(GraphPad Software) % Fl W72 FE#R P B /)y -3 1% (Levenberg-Marquardt

method) (2L YV, KdfEF L Bmax & K 7= 27,

2.6. HEEFEHT
K EBITREME R D2BENIODOHRTH - 12728, it ZiE

Lo,

3. fn ik
3.1.AB (1-40) EEEEBAMEIZ X T DIC;,D P E & 4y Bl fR K logD7 .4

BH L7ZAR (1-40) MHEIT XK 3 5 KB A& W & IMPY DICs, &
logD7.4% Table 11Z/~x7, ICsfliX, DRM092 (1.08 nM) > DRMI106
(1.86 nM) >IMPY (2.93nM) >DRMI102 (4.13nM) >DRMIO0I
(6.87 nM) > DRMI105 (744.9n0M) DJETH » 7=,

logD7.4f 1%, IMPY (4.03) >DRKO092 (3.64) >DRM106 (3.20)
>DRMI101 (3.06) >DRMI102 (3.12) >DRMI05 (1.73) DJIETH

> 7z,

16



3.2. DRMI06D AR (1-40) 3 X VAR (1-42) BREMRMEICB T 5 Kd fi
& Bmaxfi

R R & LI DRM106 # HL Y EiF, AR (1-40) B XYV AB (1-42)
BEFEMRHE T Kd 53 X O Bmax {6 2 K 7= (Table 2) , AP (1-40)
EEAE AR O m B A AL T, Kd B LY Bmax fEIZZNLER 1.5
nmol/L ¥ X " 4.3 pmol/nmol, B FMEHAL TIEL 140.3 nmol/L 8 LT
163.0 pmol/nmol Z s~k L7=, F72, AP (1-42) EEHEMRHE O & # Fn Mk E AL
TI% 10.1 nmol/L & X O 34.3 pmol/nmol, 1% & F1 M 457 T 1% 289.4 nmol/L

F L 339.4 pmol/nmol TH - 7=,

4. EBE

SPECT Ml @ Mt 5 PR = FE dt 1%, RIS ~ D EREEN v 2 & & IR
FfEIRE L O Ol O s Ic BT T ICHSH IS SN D 2 L N
F D, ZHET, MW AP BEEMEZE BT 5 HMT, ThT EHElk
A% ® imidazopyridine # & IMPY % 'I Tk L, AD B ¥ Tl KR
BR AT, Lo L, EKREERTIX, AN RI oo, £
ODHMBELT, ABBERKOHIMUENR+STH-omZ & L, IREMEMN
mTElLlwEELONT, BRMERH W EERNDO AP BEK L OF
ENFL, EBRBEEAMCHMANPSWHAET LI LICRhD, £, BEMKE
NEm <72 EWMBITHOMBEEMAEDO I =) VHICEBELLS T W
O, FFRNLFEERELS, AR P T AMBBELRRY, 6
W, BEMERESTETHERLSTETHLMANBITHENME T T 22 H
%, logD7 41X 2.0-35 OFHANLE LW EEZEI LN TWD,

lbEomid i, IMPY ZxIIb& & L, AP Me &8 At o #E

17



FF-mbEBIOBEEEORBELZENE LEFEREREZIToT2, T4
bbb, IMPY O K7 = =Lk 4 ffoOMBECHFRRERLTH D
dimethylamino &%, ZOMEHDOKRFR 4 5 BEEFEREREL L L
TERRICEHET A ZEICXY, ABBRMEBFMEDOHR, M L&
WD RIE 24T - -, 5 fE D imidazopyridine 75 E (K & & F - Ak L,

ZD AR MHEOB MM XL OREMEzHMm L, TOME, 5 Ho

5y ¥ DJIE

imidazopyridine #E &1L, T X TCOFMBET H/LEWTH 5 IMPY X
DREWPEME T L, DRKO092 (3.64) & DRMI105 (1.73) LISk 3 (kL&
D logD7 A4 1%, HEOE L72 2035 DREFRIBEMEOFKHNTH -
7o F7o, AP BRAEB AP X DRM105 (IC,,=744.87) %k &, BAF7p8
fitE % R L, ¥l DRK092 & DRMI106 I%, IMPY XU & @&\ AP #R#E
BRI Z R Uiz, —J7, DRMI05 & AR B Rk o KbE 228 T i,
o 4fMOEERERBENPFEEEZ 2T S BEREGEFREHRRET
B 5Dk L, DRMI05 O FFD 5-7 K TV U LI T B VAR v kAl K
EIPENABEETHH LN ETOHBTHD EERZ SN, AP Bk
BAMEA IMPY O 1.7 %8 L, logD7.4 fE7° 3.2 & IMPY XV {K{f T
b o7,

IMPY ® AR (1-40) (Z%t9 % Kd & Bmax I%, £iZ 4 1.14 nmol/L
& 0.14 pmol/nmol & EXINTWVWDE Y, ZOHMEN S, IMPY @ BP I
0.122 IZ%f L, DRM106 ® BP (2.874) kv &, 23.6Fmnotz, 2D
Z & B, DRMI06 1T AP BEER OB TR X OBEENS, U H v
RELToEMMBOREEZRET LD EEZEX LN,

/INFE

SPECT U & FBER A & & 2k 5 72 2, DRK092, DRM101,
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DRM102, DRMI105 ¥ L O DRM106 % BtV L iF, AP BE4E K~ B0
Pk X ONR@EMEZ invitro 2T, BIT L TW2 IMPY & L7z, £
D £, DRM106 1% 5 5O B FEMA dn O Tl b EMis & L TOR
Mr AT 56BN,
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Reference
logD74 log kw
70 y=09477+ 01072 compounds
P Acetaminophen 0.51 0.0747
R*=10.9463 Allopuringl -044 -0.1317
Antipyrin 0.38 0.5226
50 F Bifonazole 477 5.0725
Caffein -007 0.2357
Chloramphenicol 1.55 1.0958
,El Chlorpheniramine 1.41 1.9185
w 30 T Cimetidine 0.35 0.3104
- Clonidine 0.62 0.3833
Clozapine 313 3.5425
10 F Haloperidol 298 2.6033
Hydrocortisone 1.55 1.9840
Naphtalene 3.37 3.2694
Predonisolone 16 1.9691
-1.0 1 1 1 ! Risperidon 204 2.2814
Teststeron 3.29 3.1135
-1.0 1.0 30 3.0 7.0 Triphenylene 5.49 5.4051
10gD74 Wafarine 1.12 1.0590
B -estradid 4.01 3.0185

Fig. 4. Standard curve for estimation of logD7.4 (left panel) and logD7.4 of
the reference compounds (right panel). The partition coefficients were
determined experimentally according to an HPLC method (Lombardo, 2001)

previously published.

20



Table 1. The half maximal inhibitory concentration (IC,,) of candidate
compounds for binding of '*’I-IMPY to synthetic human Ab (1-40) fibril and

their lipophilic parameter (logD).

IC50 logD
(nM) (pH 7.4)

DRK092 |JiVN /; < > <\7/\l 1.08 3.64
= —N /N
DRM101 /C'() < > <sj 6.87 3.06
= N N§|
DRM102 /@‘Wwo 4.15 3.12
H
= /N N\N
>—< >—< |
DRM105 PN / \N/N 744.87 1.73
=N /N\NH
DRM106 AN / _ 1.86 3.20
/\IéN /
>—< >—N
IMPY I/Q/N Y/ \ 2.93 4.03

Compounds Chemical Structure
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Table 2. Dissociation constant (Kd) and maximum binding (Bmax) of '»[-DRM 106
binding to AB(1-40) and AB(1-42) fibrils

High affinity binding site Low affinity binding site
Fibrils Kd Bmax Kd Bmax
nmol/L pmol/nmol nmol/L pmol/nmol
AB(1T4O) 1.5+£0.04 43+1.04 140.3 +36.59 163.0 £9.56
fibrils
Aggr;‘sz) 10.1 £5.08 343 +22.76 289.4 +344.50 339.4 +268.50

Data from 4 independent experiments with each experiment was run triplicate; mean +SD
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28 TFEH Iy FTO DRMI6 DENBIEL X UONKANBITHED
)

. HRBILXUOHEB

Bl EICBWT, SPECT U F v FoOfEMd & LT, AR BEHEMK~
OBLFER X OHREMEICEB T D invitro FOFE R 5, imidazopyridine
7 E (K DRM106 % &4 L 7=, DRM106 @ ¥ B (L% 1Pk %2 Table 3 (275
Lic, £, VA FOWE - L5 EICINA T, EEME, RKEY
DERRLLZ BN EB LR OLENDH D, IMPY O~ T AIZBIT 5
RNENREIL, BMIZH VT 243 T 2.88%ID, 3053 T 0.26%ID TH Y, B
HRMBATHEE 7 VT T ARMmbTWd 7, LavL, IMPY 1
NR#H BBV, VA RELTHRENESD Y, £/, IMPY D7 v L
Hila g Ml BR o Bkt <, B R T AR M & 20 pg/ man (60 kg) @D 1,000
& 30 pg/kg l2B W TH, BEHEERD N7 Y, —FHT, &
ffi i DRM106 T, AR OEMEGR CHLIM~OBITH, K7 VT Z
ARG DN ~ D IR R REHIC OV TEI R REAN L,

ARETIE, EFOMHBET » M2 "I-DRM106 % HEIFFIRN & 5 L,
REFRICEH B Z R IL T, 2FEsG - fifk~onMmama Lz, £0
%, M~OBITHELHBIT LT, 612, MMEEZEIL, MR T D
DRM106 R4 O A 2 F1 ~ 7=,

2. MBtB XU
2.1. fEHE Y

7 ¥ i O 1 Sprague-Dawley (SD) 7 > F &% 30 ILHE A (HATF v
— LA U=t Biik) L, 1 EMOBE®ZICERICHL 7,
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fA AR, RAIEE 7 ¢ V2 — LK K E SR L2 o
HAE kR (FR-2, RXEtET7F "y 77 —4, TE) 2HHICERS
Hio, ARBROBYEBR 7o ba— ik, §L7A VAR 77—~
KXatt@mEREZBEXITKB SN (i 071004),

2.2. '"I-DRM106 # 5% O 7 %

IPI.DRM106 140 mM 7 A )L B U (% FL3) B L V0.05 wivh
Tween80 (¥ v & {b%) & A AP T 0.37 MBg/rat (1.85 MBg/kg,
B 200 ul) 22D KO L L, BH5EIX, TR o R
ZIICERE Lz, EH L7z ""I-DMR106 O Lt fik § #2813 81.4 MBg/nmol,
WA BRAL FERE L 95% A Db D& MER LT,

2.3. EBRITIE

M= ~ b (n=3) ORFAIKNIC '»I-DMR106 % 0.37 MBq/rat (1.85
MBq/kg) OE|G TG L, #5 2,5, 158X 030 0% L 1,2,4,8,24
B4 MBI Y 7T (74— v, TRy hYxr, K
B OFREE T CHREEARM L2, 2mB X ORERBRIL, T O%, FIRIR,
M, AREK, ~—&—MR, FCRE, MM, OBk, B, JFDEE, RN, BENK,
W, N, KB L, KM FES, B, BN, BERG, REE, RSB L,
PRE, T, B, (KEE) HABIOEkRZHEHL, E& (FRRZX
Br<) ZE TR (PG-802, A hT7— -« ML XS4, BHE) THl
E L7,

KRB OB REIX, vy U & — (Wallac Wizard 1480) % T 1
MEML > T1HaMREL, &lEd o "I-DMR106 O fH f#k PN 5 #E

RE (%ID/g) # Fid eq. 4 THM L,
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%ID/g= WEOI U NG LRy MR OERE (g

x100 + + -+ (eq.4)

% g #5 O 'I-DMR106 fH % N 5 58 /0 A 8 (%ID) 1L eq.5 THMH L
7~
%ID = 2REO I T NS LIz vy M

x100 -+ - - (eq.5)

2.4. o DMRI106 O {39 O # it

7 v MMM AERI (03g) L, 72KV F—F—Z A, #
MM ERICH L T2M/H4E0 40 mmol/L 7 2 2L E VR (F v X {L%)
0.1w/v% Tween80 (¥ > Z{b%) @A AMHEHER OLRHE, HH) Z2iK
mu, W=l FTHEVTARX LT, 2OKREY R — FH 50 puL
ZHLY , Mini-Uniprep 7 4 /L% & = — 7 (Whatman Inc. NJ, K [E) (Z
A, 7Er=FU v (FF{F) 50pL ZRMUEHL L, 7 4
NEFa—TDTI7 0y —%LTYH T LElLBL, Fx¥ i /\—
WO A B Lz, WK T Aare vy ) — L (Fv
FALE) W25 uL ZWMUEM Lz, MU B F g7 o~ b
75 7 4 —M7 1L —F (Whatman Inc. NJ) O #7252 cm O A7 & | §h 4
THRBEZFTL L, £ 710 Ll & FR EICEMBICSm Lz, J&E
L7 v —r2RAMAARISFICAN, HE 7o~ N7 T 7 ¢ — R
AL ) — LK (80:20) VAR 15 cm BRI L7z, EHICE L= IX
185 Tholz, BEEZKTLEY L — 2RO L, AL TH T
T T T, TV —LEEE T LA (VT T, RSt
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LN, HE) THEUW BAS-MS2340 f A —Y 7 7L — 1~ (IP; &+ 7
AV L) & 39 AEN L=, IP X BAS-1800 E &t 275 & (8§t

TANL) B AW TEEBAE 200 mm Tt A dA A TS,

3. R
3.1. "”I-DRM 106 O kN i se R £ (%ID/g) 3 KOSk N A 52 43
A #8 (%ID)

HEMET v FORER % Table 4 B L N5 12, MEMET » N O FE R % Table 6
BEOTIZR L FR ik 3 X O ik 5 68 I B o #& SR 13 Fig.5 1208
L7, M st AE#2 E (Fig.5, lower panel) 1%, KEM: T 0.453%ID/g,
MEPE T 0.532%ID/g E R b EEAE R L, TOHBESL»IZHE A L, &5

AT, HEPETX 0.08%ID/g, MEMEIX 0.09%ID/g T, HSMNITH D
HR L, FRE, N"—%— R, BREBIOEE IR %, #HO0
SR REN AT Lz, ~N—F — ik, MR v b btk 5% 50
HEME T 0.699%ID/g, MMt T 1.15%ID/g, % O it S R Ff 2 8 L 72 2%,
1 Kf [ 7 ICHETE T 0.076%ID/g, WM T 0.108%ID/g, A D 1 Fl £ T
TLl7z, £/, MEHBRL TR WHFEBREEZ L, IREROK

BEOERITES 2 0% OREME T 0.183%ID/g, MM T 0.203%ID/g % 7~
L, ZOBESLHLIZHEILEDY, MOBFPRE LV OOE N2, B
RN IE, HERE & BT G- 30 0% & 0 %05 1 S 58 23 A0 28 2% 3N
L, 48 BEfif: T, KEMET 0.586%ID, MEME T 0.326%ID 2378 iz,

RIE~ORSRIL, BSEEPLEVEREZRLT, ZOBRESHIC
R L72A, 48 FEfE#% T O BEME T 0.0421%ID/g, MEPE T 0.0243%ID/g
EMOBEFEH AR TEVIREOEENRB D b,

ATl D M e 1T G 5 pBP &b &<, HEMT 2.81%ID/g, M
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T 332%ID/g Thole, ZDH, HMLONITHE LT, B ~DHEHIT,
HePE T H 30 R IC 0.729%ID/g, MEYET » FCTHRE 2 FER& IS
1.2%ID/g TR DDA FE LRV, ZO®HRFELLITHAD LTc, /INE~D
WERE D ERE X, &5 2 K%k ETCLER L, HEMET 12.2%ID/g, #rE
T 155%ID/g Th > 7c, TD®ZRILEBAIFESLIZHI LT, K EH~
DM REDOERITES 4 BEM%ZICHEMNT v T 11.2%ID/g, MEPET
14.5%1D/g, KW FE~O BRSO ERITHK G 8 M & ICHEM T » T
15.2%1ID/g, MEMET 16.1%ID/g L &b EfEZ R~ L7z,

RIE, BN, AEFEER, BERE, OB, MR, RN, BERR, B, SRR O
PR IC TR B R ESLICHHARA AL, TOHRELNITHEL
2o HUHHB IR BE 28 WAL AR VR 2 o 72

'"I-DRM106 $% 5 L 72 % 48 HF[H] D & K TR h~Pek =R 2, KMk T
13.2%ID, WM TIX 134%ID Th o7z, HEITA LR 2T,

i % T BEE FE (Fig.5, upper panel) %, %5 2 0% Tk b & fE &
R, HEMET0.350% ID/g, MM T 0.561%ID/g Tholo, & DK DIH
RiL, YO 1B THESLHTHY, TOHRITESLHT, ZMEEZR
L7,

3.2. % T® DMR106 O 1% # 4 @ # 5t
HEPE O 8 o> AR 3 4 R AT A B A Fig 612 o L 72, 28 [ % THUEH o f71E
BOoRBT5HEIN RIZBE IS, 1200 CTHRHBALL T o7,

4. B
I2I-DRM106 O M ik ST REJR S 1%, MEE & iR 5% 1 Hl% £ TA
HWICIK T L (O, ToH%ESeHICIET (FEtE) #2529 241

27



MWDONRE—2FRm Lz, 2O LG, ""I-DRM106 O FEilt L5 24
A% B2 b, ok, EFTR N2 >7- (Fig.5),

"I-DRM 106 1 If & I BT P 2> & 12 @i L9 <, 2 4 Cliem O £ FH
R Lo, HFMEITRCERHICHMILBIEA LT, 2 OREIIKIZ
AP BEEERDNIEE L CuiiE, Ap ZEIBILT A0 N T A R
/BT nweBxonk, £k, /e~ 777 4 —O/RREND
'"PI-DRM106 LIS D RIS R 7e v o 7o 72, "I-DRM106 @ i N AL 3
NITER SN NWEZEZ LN (Fig. 6),

FAR R, ©RmWwWamniloinz, FRRIZA AT b vFELE
BOART, R T, ODEREIT>TWVW5DH, ZO®H, ""I-DRM106 D 1L 3

W THER SN 4 b T SRR MEICESHNICEBOAENZ &
R Iz,

BRI Tk, ~—& — R, BREK, fFBEH P05 o i 2 55 23 ik o
BHEICHEEELE 250, ThOOMB~OEBIFELL LV, 4
o REREICTDE, 5 1 REMEZICE, WTIhoM#»o
BIFEHEERLEZ LS, B~ B I VRVWEEZ O, 0k,
JIT Wik 0D Mgk 5 8 B2 D AR FAS VNG & RGO ligas B E 3 8 L, IR H Pk
ML 13%ID Fitt TH D Z L n, "PI-DRM106 O K4 i%, T, 5
O Z#&H L TEPICHEEIN D EEZ XN,

N=H—JRIZONTIE, E hTIEHAEELAEVESRTHID, TO
BEHRIZOWTIEAATH 5,

F7o, AR BEMNET —ZIIARXHPIZIEF R L TRV, DRMI06 O
AR CIX, 7 v MTx LT 25 ug/kg ® HEIFFARN S5 (5
IR TR R K G & 6 ng/kg D 4,165 %) 2BV TH, HFAXMER O G

TR 5T, 5pgkg (BKRTERAREGED 833 %) O#EIRNEKS

::(Ml
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[CBWTIER R & LMERICIIRERED DN R >, LIZR - T,
DRM106 [ZEE D aT Ny T U —fREICITRE L Rholz, S bHIC
DRM106 @ —fix @B Tlix, 7 v hOHE&R G L 28 H KEK G & 1]
b 25 pg/kglZBNWTH, BRELQRWELZBD R oT, 4 X O HEE
5 (25 pg/kg) & 28 HIHEHKE (5ug/kg) I2BWTY, FHEWHLREAIX
BRI enrol,

ULk, "I-DRM106 @ 7 > MRN8 EE O B A 2> B AR I~ D 53 41 23 7
bRobOD, TOMIELGICRE RERIIAON LR 2T,

/N

DRM106 D AEEKNS A ZH D 720I12, EH SD 7 v h&a HW\WT
'"»I-DRM106 % Hi[al ik P93 G- L, % Ip B9 (S AR N 43 Al d I OV AR 3 9 12
i NTo, £ DR, DRMI106 O RIFRMBAIT L WLk s VT 7 &
ANRRENT, Flo, MARBAENT TIE DRM106 O H# % IX78 0 b 1
mbol, SHIC, ZOMOMBICREREMEBD RS T
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Fig.5. Radioactivity levels in blood (upper panel) and the brain (lower panel)  of

normal female and male SD rats given intravenously 'I-DRM106 .  Values represent

the mean of 3 rats.
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2 ) 15 30 60 120
(min) (n=3)

Fig. 6. Metabolic stability of DRM106 in normal male SD rats. The brain samples were
collected at scheduled time points after i.v. injection of 'I-DRM106. Thin-layer
chromatography analysis clearly demonstrated that no overt metabolite was observed in

the brain at 120 min later.
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Table 3. Physiochemical properties of DRM106.

Compound name

(') DRM106

Chemical formula

Cl(‘JI—Illl:MH\L’l

Chemical name

6-10do-2-[4-(1H-3-pyrazolyl)phenyl]imidazo[ |,2-a]pyridine
(1237)

Chemical structure

=N /N‘NH
e N / —

Molecular weight

|
382.19

Appearance

crystalline powder or crystals of white to pale yellow

Melting point

289.5°C

Solubility

sparingly soluble in the N, N- dimethylformamide, acetic acid and
dimethyl sulfoxide, and practically insoluble in ethanol (99.5) and
water.
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Table 4. Biodistribution of '*I-DRM 106 in normal male SD rats calculated in tissue

weight concentration.

% ID/g tissue Mean of 3 heads)*

Organ , : : :

2 min 5 min 15 min 30 min 1h 2h 4h 8h 24h 43h
Rlood 0350 0293 0172 0.133 0.081 0.073 0.065 0.054 0012 0.007
Thyroid - - - - - - - - - -
Bram 0.453 0348 0.203 0.080 0016 0.006 0.004 0.003 0.001 0.000
Eyeball 0.183 0.119 0.078 0.048 0.024 0.018 0014 0017 0.007 ND
Harderian gland 0614 0.699 0.535 0292 0.076 0.048 0.039 0.042 0.016 0.011
Skin 0224 0211 0.194 0.146 0117 0.145 0.139 0.144 0.064 0.042
Thymus 0279 0292 0234 0135 0.043 0.024 0018 0015 0.004 0.001
Heart 0.645 0351 0171 0.079 0.038 0.030 0.024 0018 0.005 0.002
Lung 0.840 0.562 02711 0.142 0.067 0.054 0.041 0.036 0.008 0.005
Liver 1.560 2.810 1.600 0.890 0.150 0.062 0.041 0.039 0.010 0.009
Spleen 0511 0.428 0226 0.099 0.038 0.029 0.026 0.024 0.009 0.005
Pancreas 0.849 0.504 0.231 0.111 0.038 0.029 0.026 0.020 0.005 0.001
Stomach 0308 0.306 0.457 0.729 0.451 0.808 0.465 0364 0.142 0.033
Small mtestine 0.554 1.510 43830 7.790 9.700 12.200 3.280 0249 0.037 0.011
Colon upper 0.153 0.149 0.103 0.085 0.065 0.169 11.200 11.700 0.263 0.085
Colon lower 0348 0371 0.152 0.106 0.039 0.031 0077 15.200 0.009 0.150
Adrenal gland 2.590 1.740 0.679 0.266 0.049 0.036 0.023 0.026 ND ND
Kidney 2240 1.360 0910 0.549 0.184 0.090 0.053 0072 0.008 0.005
Fat 0.179 0.255 0.250 0.144 0.026 0.009 0.007 0013 0.001 ND
Epididymis 0133 0.161 0.178 0.141 0.065 0.035 0.024 0.023 0.005 0.003
Testis 0.156 0174 0.171 0123 0.060 0.035 0.026 0.025 0.005 0.002
Bone 0217 0.165 0.090 0.052 0.028 0.027 0.023 0.021 0.005 0.001
Muscle 0422 0.200 0.102 0.045 0015 0.012 0.009 0.009 0.002 ND
Bladder 0258 0351 0317 0435 0.199 0.146 0.086 0.098 0.004 ND
*. Data of 2 min group was 2 heads, --- : withoutdata, ND : undetectable
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Table 5. Biodistribution of '*I-DRM106 in normal male SD rats.
Organ , v - v % ID (Mean of 3 heads)*

2 min 5 min 15 min 30 min lh 2h 4h 8h 24h L h
Blood
Thyroid 00754 0.0453 0.0395 0.0655 0.0865 0.205 0332 0.786 0.512 0.586
Bram 0358 0.634 0382 0.152 0.0285 00112 0.00678 000524 0.00193 0.000811
Eyeball 00514 0.0327 00219 00144 0.00624 0.00521 0.00369 0.00432 0.00167 ND
Harderian gland 0.179 0.195 0.162 00778 0.0204 00138 00113 00121 0.00422 0.00259
Thymus 0.146 0.161 0.162 00879 0027 00159 0.0100 0.00770 0.00199 0.000422
Heart 0.560 0278 0.147 0.0643 0.035 0.0291 0.0197 00182 0.00443 0.00208
Lung 103 0.601 0312 0.155 0.074 0.0630 0.0499 0.0360 0.00894 0.00623
Liver 151 286 172 9417 145 0.527 0.400 0.300 0.100 0.0603
Spleen 0.319 0278 0.157 0.0685 0.0281 0.0168 0.0145 00137 0.00434 0.00276
Pancreas 0417 0317 0.0999 0.0545 0.0213 0.0165 00144 0.0103 0.00262 0.000446
Stomach 0925 0971 1.18 164 148 1.50 0913 0.687 0313 0.0551
Small intestine 475 123 N5 658 818 819 234 152 0262 0.0596
Colon upper 0.744 0.797 0.565 0.392 0371 0.794 59.7 532 1.13 0221
Colon lower 0311 0.259 0.189 0.103 0.0586 0.0458 0.125 26 0.00609 0.103
Colon 105 1.06 0.753 0.494 043 0.840 598 818 1.14 0324
Adrenal gland 0.113 0.0725 0.0337 00122 0.0023 0.00168 0.00111 000161 ND ND
Kidney 450 232 1.89 1.15 0377 0.18 0.109 0.150 0.0170 0.00936
Fat
Epididymis 00927 0.106 0.0960 0.0901 0.0513 0.0250 00193 0.0170 0.00362 0.00204
Testis 0.365 0.363 0382 0.287 0.138 0.0846 0.0560 0.0593 00119 0.00518
Bone
Muscle
Bladder 0.0205 0.0326 0.0347 0.0401 0.0160 0.0195 0.00603 0.00843 0.00109 ND
Urne 0.00285 0.00829 00125 0.0647 00552 1.50 453 7.10 130 132
*. Data of 2 min group was 2rats, ---:withoutdata, ND : undetectable
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Table 6. Biodistribution of '*I-DRM 106 in normal female SD rats calculated in tissue

weight concentration.

% ID/g tissue (Mean of 3 heads)*

Organ Y win 5 n 15 min 30 min 1h 2h ah Sh 2%h Bk
Blood 0.561 0313 0240 0.154 0110 0.101 00576 00433 000741 ND
Thyroid
Brain 0.532 0.467 0219 0.0931 00234 000829 000373 000249 ND ND
Eyeball 0203 0.163 0086 00454 00310 0.0269 0.0154 00118 ND 0.00414
Harderian gland 0840 115 0,668 0.360 0.108 0.0885 0.0326 0.0409 00193 00112
Skin 0272 0302 0218 0.153 0.123 0.116 0.0746 00776 00162 00243
Thymus 0414 0.419 0269 0.150 00574 00378 0.0182 00146 0000974 ND
Heart 0823 0472 0.194 0.0989 00523 0.0409 00211 00161 000360 ND
Lung 113 0.776 0299 0.155 00786 00844 00360 00279 000562  0.00299
Liver 292 33 2.10 0.747 0230 0.0902 0.0443 00310 00105 000656
Spleen 001 0,634 0236 0.107 0.0490 00418 00219 00178 000406 ND
Pancreas 101 06638 0245 0.123 0.0481 00385 0.0198 00172 000262 000170
Stomach 0.408 0394 06 0.624 0951 120 0.5883 0324 0.0248 00224
Small intestine 0.964 270 777 106 128 155 19 0.189 00283 000609
Colon upper 0.190 0.205 0.135 0.0853 00759 0.128 145 117 0.542 0.114
Colon lower 0296 0.444 0206 0.113 00536 0.0464 0335 161 0.463 00534
Adrenal gland 350 246 0671 0267 0.0936 00719 0.0457 00407 0.0330 00104
Kidney 255 194 0.944 0627 022 0.129 0.0432 00443 000839 000450
Fat 0250 0375 0289 0.172 00419 00154 000398 000289 ND ND
Overy 0.904 0.749 0337 0.180 00777 00572 0.0315 00238 ND ND
Uterus 0.607 0.479 0223 0.129 00789 0.0799 0.0468 00534 000692 ND
Bone 0272 0225 0.101 0.0604 00392 00363 0.0199 00165 ND ND
Muscle 0.432 0345 0.104 0.0475 00199 00152 000826 000616 ND ND
Bladder 0.431 0.430 0.394 0728 0235 0255 0.0300 00729 ND ND

* ——-:without data, ND:undetectable
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Table 7. Biodistribution of '**I-DRM106 in normal female SD rats.

% ID (Mean of 3 heads)*

Organ . . . .

2 min S min 15 min 30 min 1h 2h 4h 8h 24h 431
Blood
Thyroid 00670 00431 00252 00381 00646 0.154 0174 0111 0257 0326
Brain 0930 0820 0384 0160 00409 00146 000639  0.00428 ND ND
Eyeball 00489 00422 00202 00108 000761 000676 000393 000298 ND 000103
Harderian gland 0195 0198 0127 0.0806 00216 00191 000697 000874 00038 000241
Thymus 0234 0171 0124 00752 00288 00156 0.00786 00073 0000625 ND
Heart 0543 0314 0136 00723 00347 00301 00142 00103 000256 ND
Lung 103 0642 0260 0132 0.0806 0098 00332 0.0266 000523 000293
Liver 219 243 157 556 157 0.587 0310 0223 00891 00560
Spleen 0358 0262 0.103 0.0506 00238 00188 000994 000772 000187 ND
Pancreas 0.504 0296 0.107 00616 00228 0018 00103 000998 000139 000102
Stomach 1 121 132 134 135 174 0888 0699 0117 00736
Small intestine 625 181 510 68.5 826 834 122 120 0204 00443
Colon upper 0859 0856 0520 0345 0329 0.494 716 553 340 0.546
Colon lower 0339 0341 0.166 00841 00658 0.0469 0443 26 0720 00994
Colon 120 120 0686 0.429 0395 0.541 721 843 412 0645
Adrenal gland 0172 0114 00273 00118 000434 000404 000225 000210 000227 0000572
Kidney 397 304 1.46 0986 0347 0210 00776 00709 00133 000717
Overy 0105 00713 00373 00204 000882 000703 000367 000279 ND ND
Uterus 0182 0163 00910 00528 00244 00248 00162 00224 000312 ND
Bone
Muscle - - - - - - - - - -
Bladder 00288 00302 00278 0.0406 00156 00150 000622  0.00565 ND ND
Urine ND 000334 0.0306 00103 00147 187 508 778 891 134
*.

---:without data,

ND:undetectable
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ET3E ADETAI T RAICBITADRMIO6D A — S VFF 57

— WX BN Ap DRER

1. Hx& AR

AT 1-2 2B W T, M50 DRM106 (X, in vitro 56 THEL T AP §E4E
R~OB MR X OEO R BEEZ R L, 2D invivo R TIXIER 7 v
F~DOBIF2BITME, 27V 770 ABIOEENEZ T ZLEEZHL

L7z,

AECIE, WHERHPFEO—BE LT, MBICE Y MNIC AR EE
KNk H T 25 AD €7V CTh D PS-1ki/JU-Tg2576 (Tg) ~ 7 A% HY
i, "I-DRM106 & 5%, — N7V F 2777 14— (ARG) (T LY
ex vivo 2 T AP BEKRDOILE LM T 52 L2l ATz, D%, ARG
DRMEEMEER= L P TZA MERIB L, £/, WMEOEHENM %
RS20, REZOREENRE/IL b T, S 5IZ, ARG THEH
L7=b o AP 7k 3 % Congo-red Yo CTHEFR L 7=,

KW THWE Tg~v U AL, AU = —FT OFBEME AD BH 2638
RENT7 IvaA RZ 27 O BEKOERME (Lys670—Asn,
Met671—Leu) % C57BL/6 ¥~ 7 AIZE A L7=d O T, K[E Mayo [ T
fEHEh7zbDThsb, £3, C57BL/6IxSIL @ F1 X (B6SIJLF1)
ERECERE, S 52 JU%R (JU/Ct-CLA) ~ o AL 29 fibfR L LD R L
LR LT, ¥ AR D APP (£BEH) Z#IJU YU RII~T7T 1 THROMH
& (JU-Tg2576 ~ 7 A & #RT %) ZfefRi L=, JU-Tg2576 ¥ 7 A%, i
NEZ2 PERS LRI A RE L, BFEHLEERNL LGS 2T TIERLS,
FEFEN L REARn S D, —FH, ADEBE»LHBONLIERTFERLE L
T,ABPDO CREGM OB HLICR D 5D & S 5 B%ESE presenilin-1(PS-1)

37



DOERIK (Ile213—Thr) A H Y, Z i % gene-targeting IZ £ ¥ knock-in
L8 PS-1ki~v T ANH D | T, AB-APP ARk L PS-1
DERBICLEDZA TV RNT AV =y Z8BHTIE, WA AR LA
Mg SN Z ENEHINTEY, 70 Ap BEE/HEINT 52 &
HLHEBALTWD ™ b T — & &I, A L7 PS-1ki/JU-Tg2576
Tg [Tg (+) 1~ 7 A%, MM JU-Tg2576 v 7 A L 4 ¥ PS-1ki @ 7K € &
¥ zRoOMEE~Y 2 &2k (F) LTEH L, FFlICIE ARG &,
ARG D RKMBEEMREEa L F I X FB IO AP EHERNICKIGT 5

Cong-red Y8 % W72,

2. MBtB XU
2.1. Y

19 » H i MEME PS-1ki/JU-Tg2576 [Tg (+) 1 ~ 7 A (F— =3, H
) ERBELTT IS FILBEODEWFEBEOHEN Tg (=) ~ 7 X%
BHAL, Hnle (n=4), —HBmMIC, Tg (+) 81O 7 Imn A REHE
THEPEIZCZ W2 E R Do TnD 7, M2 H L, fil d I,
~ U AV PR R K B K & OB AR IR R (FR-2, BRUS 7 Ny
Ty —Ah, T¥E) EHICERSEE, AEROT e ha— X, &

T 7A4ANVARI 7 7y —~EMERETE S THEFR I (i 050208),

2.2. '"I-DRM106 $& 5-9% O 7 %%

'"PI-DRM106 (& L7 A VARl 77 —~) O FEHERE LW
WEIEL, 7 POIE (B 28«22 Tl Lz hEklRAETH D,
Bh BT, PHEABRORSEREZIZ 1.3 MBq/mouse (%% £ 200 uL) (2

HE LT, ""I-DRM106 @ &t L M E 1L 95% L ETH - 7=,
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2.3. MY CTD ARG O {EH

'2I-DRM106 @ 1.3 MBg/mouse % Tg (+) BIL WO Tg (=) v~ AITH
E RN S L, &5 1, 2, SBLXO8FMKZIC xm¥ Yy (7r—%
v, RHEIEM TERKSA, KR O WBREE N CW8E i 2058 & 72
(n=1), WMAMHB L, WBEZMELIZMEREY vye 7 2a
(Tissue-TecRO.C.T. Compound Sakura Finetechnical, %) LT, KF
AT AAE~FH o (BT, ") THMELEZ, WSR2 Y
F A% > (27 UA k—2A FSE; Thermo Fisher Scientific Inc, MA. USA)
TS5 umIZHEGIL, AF A4 RHF T AT £, Bk, 274 K7
TR WM A 2T 4 VA TEY, A A=V 7T L —
~ (IP, MS2340, H L7 A vtk x4) & 19 BMEL L, B
L 7= IP % ,FLA-3000G M4 fi# §if > A 7 A (GE Healthcare UK, Amersham
Place, England) (2 X D 50 um @ 73 fi# 68 T ARG % @i &~ Mt - 72, FAIERIZ,
A2TA AT A O AWM 2R 7 A VA TEY, X #7A
/b (BioMax MS, =4 v 7 A4k, HAE) (219 HRE#&E L, BHE
BgsEE (FPM100 ; &£ 7 AV, HE) ICCHEG L, BRI
DVWTHETHBAOBERPORE LIz, TO®K, HHLEZN %

Congo-red THeta L 7=,

2.4. ARG O RWMEE/MEK = T X FOFEH

A A=V 77V —F (IP) THLILZ ARG H T I v A REEHER
NILETDRMEEB LT 2 a4 FEEENLE LA VRSEEICHE
D2 R E L (Fig. 7)., FELEKOmAE (mm®) &H7- 0 ® PSL

(photostimulated luminescence) (2D T, 5B .OaEkDEN B /N v
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7770y FOEZGIWTRDZ, EOBSERE {(P-BG) /mm?)
DWVWTIE, fH & OB O REKEE O 2 REEOETERL T, KK
EMRABEOMERELZRE L,

TS RE EL = ORI B2 O Tl i RE I K7 M S8 A oD T 5 HE TR T

- - (eq. 6)

E Bz, HEMFMIE, X#7 2L D ARG % H VY, Congo-red Y

g O— A2 4 B (excellent, good, fair, poor) TaEAM L 72,

2.5. Congo-red % {4

F— I TOFTT T 4 IHERA LM T Z 10% T HEEE AL~ U
YIRTS pMEE L, BEHIZY CEEEEKR (PBS) 2 20 B[ T vEE
L7, £Df%, Congo-Red BEH ¥ (80%= % / — /L 1000 mL |Z 1k 7
FU T A20g ZiBfEFISE T, 7402 —J88%, BIRE 0.1%/KER
fbF F U U LAH T pH 10.06 [ZFH%) 12 20 47 {2 {8 L, Congo-Red ¥4
i (Congo-Red 0.60 g % 500 mL @ 80% T % / — /L CiafE L, X< #
LT, T MY DA T750g 2L, 15KREEMLE, 20
Wikzw 7 4% —J8@ L, EiK%Z 01%KEE{IT Y 7 AT pH
10.06 ([ZF%) (220 M BEB Liz, S HIZ, 70%= %/ — /L2 20 B[
BT ThE, 954 7 —IiZ 3 T oa5 3 IR LKALZ, i
%Iz, LSBT ORMIENET-OL, BAN—H T 2 THH
U EEALER L, 2ok, AL EEER LV~ Y ViR, Hil
FThrU DA, KBTI UL, =X —ABIXORFTLY (FUF

b)), PBS (H K #L 3 B 5) & Congo-red (Aldrich Chemical Company,
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WI, K[E) % Huwviz,

3. R
3.1. 8l To ARG

"PI.DRM106 & 5 L7- Tg (+) BL W Tg (=) DA A=V T T
— h® ARG #% Fig.8 I[Z/rR L7z, ""I-DRM106 (2 X % Tg(+) ¥~ 7 2D AP
BEERILEG A | RN D 8 R £ T &, AR BEROILE
AL EHB A P TR N ER L, ABBERNLE S L TRV ER
FEEALB L T (=) ~ 7 2OMNIZIE, B ikb e £/ N8
REHEZEBL THALNLRNS T,

32. ARG DKW EE/MEGHE= L N7 2 Mt

KR R Gekbh % eq. 6 DX TR, Table 8 IZ/xL7=, Tg (+)
2B D REIE, 1 BT 4.66 Lo, 2 R D 8 KEfH
FTI0 MiEEMFEL, Tg (=) ~ 7 AT 1A% OTEMEL CTHEFES U
7=

3.3. Congo-red Y:fa{%
Tg (+) BLUTg (=) ® X#7 A/ 250D ARG B L Congo-red ¥
% % Fig.9 2 L7, Tg (+) @ ARG i%, Congo-red & IZE T 5

ABBEEMEDILEFIZ L —FH L Tz,

3.4. FLEBYFEAM
X #7405 D ARG 4 (Fig. 9) Z LR I FEAN L 72 #% - % Table

9 Z/r7, "I-DRM106 ¥ 5%, 1, 2, 58 L O 8 B[] o faf 41 D B 512,
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ARG H 1%, Congo-red Yetaff & L < —&H L7z, ®5#% 1 KFHITKE
OB ICIHERENREEER OO0, 2KHUETIZHEERL
7,

4. B

AKETIE, IMPYDT7T I A FA A=V 7TICHTLIBE®RTHWS
NTWkETg~v A2 ZfEH L, "I-DRM106 & Tg (+) B XU Tg
(=)~ T AICHEIFFIRNE S L, BIFIZ ARG Z21EK T 5 & & b,
[l — ) i % A\ T Congo-red e ta %17 o7, Tg (+) v~V 2D AR hEdk
RIGME 5346 & Congo-red YA DG ME AT ILIER IC —F L TWwic, XK
D Tg (=) vV AOMICIFFRA ST, BlEI LT,

ARG B g O & BFEANIC RIM B E /MR EEZ AN 2 & T, AP BEER
WELFETDHDRMEE L, ZLALLELRVBEERD AR BEK
DHAIZ L - T, FBM RN TH o7z, Exvivo sl BRAE I H
5, MR KM EMEEN 2 EThiX, invivo OFFHIZE W T
ABBERD L FFRAMRBLNALEEZLNTEY, SEOL (1
KFfC 4.66, 2 Wiffl2x 5 8 KEM & T 10 Al te & MEFE) X, in vivo REAM
I+ DA DHERTHoTEB LN,

'"PI-DRM106 5 L7 Tg (+) v 7 A TiE, 5% 8 W £ TH
Wa Ly b7 ARNBELNTEZ L b, SPECT O {4 Al B2 72 IF [H] 23 fife £
SNTcEBZONTL, SbIT, RIMEERBREEE D O HE 5% 1 KH
DRWKEHE 22D SPECT OREN AR THLIZ bW LN LR o7, &
72 L, in vivo SPECT {2 O 12 BE L CTIE, '""I-DRM106 @ ' % '2°1 (-
O 13 R[] ICEB T D MEN D D, Exvivo EBRTHEM L 72 1 0
WIS 60 HIZxt L, "1 O IX 13RFH Th D720, AP BEERT
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DBHBEEEITES 2D, MEEHITRVWEZ X b,

ULDfERZZRST DL, AP BRI T ORI BETE M2 59 < 72 2 A1,
DO IERF A 7255 G D e WIRE R IE, in vivo SPECT 14 O f it fi 15 IRf
M (5% 1-2KH) &B3xbniz,

2B, AP EEER DY 1X Congo-red Z il L 7=7%, Congo-red %t
BIIKEERE L, REBRIERES Th D, AFITEL YA L LT
JBJE 23KV 72 8D thioflamine S X2
(E,E-1-fluoro-2,5-bis-(3-hydroxycarbonyl-4-hydroxy)styrylbenzene (FSB)

DENREAICREESNDDH DN, KIEBWEGHEWIFEARH D,

/N

DRM106 O AR &4 A H6E &2 - 3 25 72, 1 THERR L 72 DRM106
 ADET NV Th HMEM Tg (+4) ~U R MR E L CIRME O BEME
Tg (=) ~ U RCEIRNIE G %, AR BEHRAR~DEMMEIC SV T ARG
TENT LT, TR, Tg (+) ~ 7 2D ARG (% Congo-red %4 & X
< —H Lz, ZoZ b, DRMI06 1EMD AP EEEE R K By
7 B B SN/ N W gV it

43



Scheme of brain cortical area

(1): cerebral cortex
(2): striatum

Fig. 7. Scheme showing the method for quantitative analyses of
radioactivity of cortical area in a brain coronal section.
Amyloidsis-associated accumulations of '*’I-DRM106 radioactivity were
estimated as a photostimulated luminescence (PSL) per mm® for the ratios

of cerebral cortex to striatum. (Dcerebral cortex, @ striatm
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1hr

2 hr

5hr

8 hr

Tg (+) Tg (-)

Fig. 8. Representative imaging plate autoradiograms in the brain of a
19-month-old female PS-1ki/JU-Tg2576 (Tg+) or age-matched male non-Tg
[Tg (-)] mouse receiving a bolus injection of 1.3 MBg/mouse of
12 I_.DRM 106 via the tail vein. The animals were euthanized at 1, 2, 5, and
8 hr post-injection, and the brains were immediately removed for

autoradiography analysis.
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1hr

2 hr

Shr

8hr

ARG Congo-red ARG Congo-red
Teg(+) Te ()
Fig. 9. X-ray film autoradiograms (left panel) of '*I-DRM106 with
Congo-red staining (right panel) in the brain of a 19-month-old female Tg
(+) or age-matched male Tg (-) mouse receiving a bolus injection of 1.3
MBgq/mouse of '*’I-DRM 106 via the tail vein. The animals were euthanized
at 1,2,5, and 8 hr post-injection, and the brains were immediately removed.
The coronal images (approximately 0.2 mm anterior to the bregma) were
performed, and the same brain sections were stained with Congo red after
autoradiography. '*I-DRM106 radioactivity accumulations in Ap plaques

were consistent with Congo red staining.
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Table 8. Ratio of 'I-DRM106 radioactivity in the cerebral cortex to
striatum areas of a Tg (+) or Tg (-) mice (n = 1 for each time point)
receiving a bolus injection of 1.3 MBqg/mouse via the tail vein. The animals
were euthanized at 1, 2, 5, and 8 hr post-injection, and the brains were

immediately removed.

Post administration

Tg (+) Tg (-)

(hr)
1 4.66 0.72
2 10.35 0.81
5 9.75 1.01
8 11.67 0.96
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Table 9. X-ray film ARG and Congo-red images that shown in Figure 8 were visually
evaluated in grading as excellent , good, fair and poor rating scale.

Post administration

) Te (+) Tg ()
1 good good
2 excellent excellent
5 excellent excellent
8 excellent excellent
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BA4E AD ET NV U RICEITSH SPECTHR & PET# & D&

1. B & AR

e TR EL, APBEKROKESRA A —Y v 7%, PET
MEATLTND, ZTNETOMRTIE, PL—H—& LT, @HF 'C
DHAWSLNTEZR, RN 20 0MEE, FLBEFELERESE
LA 7m bu  EEPLET, HHTEIMRXPRESNLTWVD,
W, ERRICEB I D PET OB MEAZ R ICIL, W 110 5 M o F 28
WH &N T&7=, L2 L, Good Manufacturing Practice |2 3\ T i i Aif
o R R UBAENEREIN DD, WIEDL G AT E TORH %
L, i CcEoHANRS D, —F, SPECT T n2 3 vk
ML= =i, HEEEREM A ERNE < (13 B, EELILL
Rk LTWDHZ LD, SPECT izl o 55 PET 2 Er# L v &L
MM E W,

PET A AP ZWriciX, RV Y F 7Y —LiEEEETHT A7
vEREELEVCPBRHY, MEITLRIEFTH D, —5, "PI-SPECT
A AR VY Nbame L, M—BARRBRE CHEALLZDOIL IMPY? T
b oM, AD BFEOEFHMI & AR BEMRZ XN TE T, FFIEF L
Eh % 3 EICEWT, '"I-DRMI06 |, AD £F AL Th 5D
PS-1ki/JU-Tg2576 [Tg (+) 1= 7 AIZBWT, IEHFEN & AP BEEK L
ZXRTHZENTEL T ENHRAL,

FIZT, RETIE, Tg (+) 8LV Tg (=) ~v2AEZHWT, [F—1@E
K¢ '"I-DRM106 @ SPECT 4 & ''"C-PiB ® PET & ® i % i L 7=,
Fm, MU EZ/ERL, FSB iz k2 AP BEKR~DILELZHRL
7=
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2. MBtB XU

2.1. BN

28 » J] i ME1E Tg2576 [Tg (+) 1 ¥ v A (Taconic Farms, NY, K[H)
ExXRELTT IS FILEOBENFEREOKEMN Tg (=) ~7 2 Z HW
7z (n=2), KR IDFEZIL, FTLOLBY THD,

MEME Tg (+) w7 A0 1-2

HeME Tg (+) ~ v A:3-4

KEYE Tg (=) v 7 A:5-6

FE MM, ~ v Ak, BRUIEE K E K & kR R A AR R (FR-2,
A7 I AN Ty —L4, THE) 2AHICERIEZ, KEROT
Hha—iE, BEET7A VAR -~ EMEREZE KRB INE

(f 121008, f@ 121105),

2.2. '"I-DRMI106 & '""C-PiB @ $t 5-{8 @ 77 4

'"BI.DRM106 (B L7 A2 Rl 77 —~) 1, 09% (viv) v
DT a—v (T HLFE) L 0.09 vive R (v HIbF) &8
AR T 714 GBq/umol (2725 L H W L=, &5 &1, T1IH
A B 2 AL 1T 340-350 MBg/mouse (# & & 800 pL) (Z&E L7z, AL
7z '"PI-DRM106 D IS AL R 1T, 95% UL EToH - 7,

"C-PiB (M EFHR AW IT) 1%, 03% tween80 (F v X (kL)
EAHEAF AT K T 291 GBg/umol (2725 X 9B Lz, &5 81,
T B O FE F & L1 30.0 + 6.8 MBg/mouse (%% & 200 pL) (2% &

L7, #H L72 ""C-PiB O b MEIL, 95% L ETH - 7=,
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2.3. '"I-DRM106 B X O '"C-PiB # W ToOH#RE

RANZ, "C-PIB Z W T PETH#kZ 35720, BiE 1.5% (viv) A
VYINT L (AL, Ty —HF—, HE) BT, 30G OWFH
ERE (Fre, B Z2ERHRANCEEL, RV =FLorFa—7

(PE 10, B H®{EFT, HE) 2L T1ml29G~A Y=/ ¥ —14
@ (7E) Kb "C-PiBZ#EH L7, micro PET ® focus 220 animal
scanner (Siemens Medical Solutions, Malvern, PA, X[H) % H T4
E®%MD 60 NR#RE Lz, 2 CORBGBEZLOF NS, 20-50 55 O /IR
Wik L ORIRE#%2 05 mm A7 /L 3D ICHER L, T0B%E
PMOD® image analysis software (PMOD Group, Zurich, A A Z) % H
WTEZ 05 mm O MRI 7T > L — MIERAE T 72—V 3 Vi
BEER L, ETORENKTH, BT I,

PET Rt 1 » H#, H—~ v X% HW\WT '""I-DRM106 ® SPECT i
&% FM L7, PET EBREFEMKIC, RSN TERBHIROKRES T 4 v X
v '""I-DRM106 % 5 L 72, SPECT # 1%, /&% M SPECT #£7& (Inveon
™ platform, Siemens Medical Solutions USA, Knoxville, TN, X [E) %

, T H & £ 1.0mm ® 5 RvALFEUrR—Lal A —xFiEE
L, [B#54275 30 mm T, step-and-shoot & — KT 4°3 > 360°% 90
il (45x2) ICHBEL TR L, £72, 1 O XL X —IZHDLET
vA Y RUMEEZ 159keV O 20% & L, HEEEZE»LRI DO 60 4 E
TIZ 1 gz 20 B, 60 LA 1 Mg % 40 BEHIE L 72, [
—DOFRHETHEG LT 2 BT, RERFHT O 'PT O MR
W%, WM IE Y 7 F (Daemon Research Image processor, & 1+ 7 A
JWARIZ 7—~) ZHAWTHIEL 7, BEAKIZ '>I-DRM106 £ 5 #
T 1 20-35, 40-55, 60-90, 95-125, 130-160 43 ® 0.5 mm &~ 7 & /L 3D F
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R S -k Wi & KRB % %2 PMOD® image analysis software
(PMOD Group, Zurich, Switzerland) Z i\ T~ 7 XA ® 6 0.5 mm /& MRI
FUFL— T, Ta—Ya CEBEERLT,
'2I- DRM106 @ SPECT # % & (" ''C- PiB @ PET & & K 2 & (& AP
BEERAR A &/ (IR AP BEER (K3 Aidt) & @t %K ¥ SPECT 14
& PET 18 @ J 5t 6E He o #H BIME & BFAf L 7=,

2.4. SPECT 14 % @ o) i o 1F i

NIZ AR BERDOFEELAHRT D720, & 3 ETHEM L 72K
DIER 24T 572, £7, SPECT Rk, BT A Y 7T » R W
TWIBE L M BOE S H iz, MO PLERP LS RRWICHEL, R
AT A RAENFH U THFE L, 2k, UBEOERFIRIZ, 55 3 F<2.3.7

}:IL.
—F

WL TiT o 7=,

2.5. FSB %1

AP BESEIR O R e Y K FSB (R AL 22 7T, ReA) & (E A
L7z, 1%FSB (1 mg/100 pl DMSO) (2, =% /J —/L %Nz T, 0.001%
FSB IR M L=, MU 2 Zode@mimic 30 oL, Ebic
fafpREE ) F U LKER (F240%) RLEE, 50=% 7 — )b
T Yeo7=, Z oY %E BZ-9000 #OEHHME (F—=> R, K
) T T UV (B E Lex=390 nm, # I £ Aem=511 nm) THEL
L7,

B, ML, ""C-PiB @ PET %, '“I-DRM106 @ SPECT #
i % FSB MLk Yot & O JELIME % 4 Bt (excellent, good, fair, poor)
THEME L7,
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2.6. MEHFEMT

HEE XY TE L, SPECTEPETOFBIMEILX, Pearson D /3T A
MY v 7 8E CHERE (r) 2RO, P<0O0STHEZED D L HIB L
77

3. R
3.1. "®I-DRM106 % f\» T SPECT [ {4
Tg (+) BEX X Tg (=) w7 A2 '"I-DRM106 % kN5 L 725 &
DR F IR T & Fig.10 12, KIRWiE % Fig.ll 1 L7z,
WE L Tg (+) & Tg (=) ~ U 2D L BRI IR ICHK
LTz, &E5% 60-90 /72 EHF R AR50 & 2% washout S 4, B 7

b Tg (4) vURETg (=) vUAORXBINBFAIETH o 72,

3.2. fE{KRB] D ""C-PiB ® PET #, '*I-DRM106 ® SPECT i L " FSB
% e 14

fEE B o ¥ 5% 60-90 43 @ PET 14, SPECT 4% X OF FSB 4: 4§ %
Fig.12-17 27 L7z,

Tg (+) ~ 7 A O K E{KIL, PET 3% L ' SPECT 4 & © FSB Ak %
BBORMEE BB L-mER SN, LrL, Tg (<)
VU ATEAETOMEAECTHEMBTBIE IR olz, HREMNOFEM
fiti K & Table 10 IZ/” L7z, IO EKIZEHEWNTH, "C-PIB @ PET 4
& 'PI-DRM106 @ SPECT 1%, FSB Y:ta d AP BEEHNL & L < —FK L

7’»
—o
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3.3. '""I-DRM106 ® SPECT # ¥ &L " '"C-PiB @ PET {4 @ #H B %

[f] — {82 31 %5 SPECT & D KM S - vl J5 b /N i o Jis 3 6E b & [A]
—fE 3k ® PET & ® binding potential & ® 1B % Fig.18 |2k L 7=, PET
% & SPECT & O FHEAtE%EL r=0.95 (P<0.01) THEWHEAMERRIN
7=

4. B

SPECT ittt U 47 > REMH & '2°1-DRM106 O R & '"C-PiB % H
W72 PET B NFRBROBBGEEZH T X5, Tg (+4) BELWUWTg (+) ~
UADER—EEEHNTHEK LT, £ D%, FSBMMEEAEZERL AP
BEEAR~DILE DR EIT 12,

KR THEM L Tg (+) =7 20 AP BEEBEIX, 12 » A H»
5 AD BT I v A RORENFRBMBEZNICHERILTEY Y, ©
FOADBEOWMIZA LGN DD LEFEBEDOL XL TH DL, LT - T,
ADETNVE LT, K<EHAsNTWDH, —F T, "C-PiB ® PET#& T
X, BN AR BEEEORE G (ABxs o) BV RV EDHE " & dH
2o

A Il o FEBR S B (Fig. 12-17) TliX, Tg(+) ¥~ 7 A To» ''C-PiB @ PET
%3k X O "PI-DRM106 @ SPECT #&1%, (i RMEE AP BEHE KT
mOWBHEOER A I, —RNICEEHE SN Tg v T A
DF¥IFMITER 24 » AL SN TBY, MNIZ ABBERSHILT 2
RFHAICAE N2 R T 5, SEIOER T, 28 » A ZH Tg (+) ~
URAEMHA LoD, PIB L ORAEEAL (ABys (ppy) M XFAIZHE 2
mEEZLNEY, £, AEMER L "C-PIB Ol EEIX, 291
GBg/pmol & EME OEFRKTH Y, Z D Z LN AP BEKR OB IHEEIC
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HHLLAREENE Z b Y, £, LR <X, PET % SPECT
BonwTinb, FSBYHREG L I =KLz, 272 L, SEOFERIT, WM
R DOEZIN 16 um IZ%F LT, PET & SPECT#H D X7 A4 AEN 0.5
mm THo7CZ LIZDONTIE, BERICANTELIRETH S,

$ 72, SPECT % & PET BIC I T 5 RIMEE & /N o it ae le i, &
WHHBS (r=0.95,P<0.01) Z@BOH LU, WTFHomEBE, Tg (+) &
Tg (=) ~ 72D AP DEROEVWERKMRLI-EEZONT,

I

Lk, "I-DRM106 ®» SPECT %1% '"C-PiB # b L —H%— & L THI

ML PETHRAELFAED ABEBREKRORBELZAFT L LEE I b,
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60-90 min

95-125 min

130-160 min

Tg (+) Tg ()

Fig. 10. Representative coronal SPECT images of '*’I-DRM106 on MRI
templates in a 28-month-old Tg (+) (#2, left panels) or age-matched Tg (-)
mouse (#6, right panels) receiving a bolus injection of 340-350 MBq/mouse
of "*’I-DRM 106 via the tail vein. The upper to lower panels were shown as
time-dependent washout radioactivity from the brain. The respective panels

represent coronal images at 2 mm posterior to the bregma.
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Fig. 11. Representative sagittal SPECT images of '*I-DRM106 on MRI
templates in a 28-month-old Tg (+)(#2, left panels) or age-matched Tg (-)
mouse (#6, right panels) receiving a bolus injection of 340-350 MBq/mouse
of '"”I-DRM106 via the tail vein. The upper to lower panels were shown as

time-dependent washout radioactivity from the brain.
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Fig. 12. Sagittal '"C-PiB PET image (upper panel), '*I-DRM106 SPECT
image (middle panel) and FSB staining (lower panel) in a female

28-month-old Tg (+) mouse (#1) receiving a bolus injection of 340-350

MBg/mouse of '*’I-DRM106 and 30.0 + 6.8 MBg/mouse of ''C-PiB via the

tail vein.
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Fig. 13. ""C-PiB PET image (upper panel), '’I-DRM106 SPECT image
(middle panel) and FSB staining (lower panel) in a female 28-month-old Tg
(+) mouse (#2) receiving a bolus injection of 340-350 MBg/mouse of

'>I-DRM106 and 30.0 + 6.8 MBq/mouse of ''C-PiB via the tail vein.
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Fig. 14. ""C-PiB PET image (upper panel), '’I-DRM106 SPECT image
(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg
(+) mouse (#3) receiving a bolus injection of 340-350 MBg/mouse of

'>I-DRM106 and 30.0 + 6.8 MBq/mouse of ''C-PiB via the tail vein.

60



1C-PiB
PET

12%|-DRM 106
SPECT

FSB
Staining

Fig. 15. '""C-PiB PET image (upper panel), '’I-DRM106 SPECT image
(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg
(+) mouse (#4) receiving a bolus injection of 340-350 MBg/mouse of

'>I-DRM106 and 30.0 + 6.8 MBq/mouse of ''C-PiB via the tail vein.
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Fig. 16. '""C-PiB PET image (upper panel), '’I-DRM106 SPECT image
(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg
(-) mouse (#5) receiving a bolus injection of 340-350 MBqg/mouse of

'>I-DRM106 and 30.0 + 6.8 MBq/mouse of ''C-PiB via the tail vein.
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Fig. 17. ""C-PiB PET image (upper panel), '’I-DRM106 SPECT image
(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg
(-) mouse (#6) receiving a bolus injection of 340-350 MBqg/mouse of

'">’I-DRM 106 and 30.0 + 6.8 MBg/mouse of ''C-PiB via the tail vein.
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Fig. 18. Correlation of the binding between '*)I-DRM106 SPECT and
""C-PiB PET. The data of individual mouse (n = 6), which received both

""C-PiB and '*’I-DRM 106, were used for correlation analysis.
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Table 10. In vive of "C-PiB PET and '*I-DRM 106 SPECT imaging of radioactivity accumulation in Ap
plaques were compared with the same brain section that was stained with FSB. Visually evaluated in
grading as excellent , good, fair and poor rating scale for the degree of consistency.

Animal 1nC-PiB IB1-DRM106
No. PET SPECT
1 excellent excellent
2 excellent excellent
3 excellent excellent
4 excellent excellent
5 excellent excellent
6 excellent excellent
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Summary

Dementia is defined generally as a symptom for higher-order brain
dysfunction which is severe enough to interfere with daily life. At present
in Japan, the number of patients with dementia increases with age.
Approximately 15% of Japanese over 65-years-old, 4.62 million people, are
considered to suffer from dementia. Of this population, Alzheimer’s disease
(AD) accounts for approximately 70%. An early diagnosis for AD is
extremely important, because its pathological progression can be delayed by
appropriate medical interventions, and the social activity between patients
and their families can be enhanced or improved. Confirming the deposition
of amyloid-p (Af) is thought to be one of the neuropathological AD
hallmarks, but it is difficult to detect cerebral A3 deposition non-invasively
in the living subjects. Positron emission tomography (PET) and single
photon emission computed tomography (SPECT) are paid most attention
clinically as novel nuclear medicine. Although PET using ''C-labeled
Pittsburgh compound B (''C-PiB) as a tracer has been successfully
employed in clinical trials, it has a shortened physical half-life with an
expensive appurtenance. Meanwhile, an iodine-labeled ('*’I) SPECT tracer
possesses a long physical half-life (13 hr), and SPECT scanners have been
widely used. If a specific AP ligand for SPECT can be found, it would be a
useful tool for diagnosing AD. In this research, the author tried to discover
a SPECT ligand agent having a high affinity to cerebral AP deposition

among the imidazopyridine derivatives as follows.
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In chapter 1, the affinity to AP fibrils and lipophilicity of 5 candidate
(DRK092, DRM101, DRM102, DRM105, DRM106) compounds for SPECT
were examined in an in vitro system. The 50% inhibitory concentration
(IC5) of the binding affinity to AP(1-40) fibril was evaluated. Taken
together, these results, suggested that DRM106 was a promising candidate
for the amyloid-f3 ligand for detecting cerebral AP aggregation.

In chapter 2, the biodistribution and metabolism of DRM106 in the brain
were assessed using 30 each healthy male and female SD rats respectively,
given intravenous '*’I-labeled DRMI106 (0.37 MBgq/rat). In the
biodistribution study, the radioactivity in the brain was measured at 2, 5, 15,
and 30 min and 1, 2, 5, 8, 24 and 48 hr post-injection by a gamma counter.
To assess effects on brain metabolism, cerebral homogenates were prepared
and analyzed with thin layer chromatography for detecting metabolites. The
results showed an excellent brain uptake and clearance of DRM106, no
metabolites in the brain were observed at any of the sampling points.

In chapter 3, the AP disposition of DRMI106 was examined by
autoradiogram using the AD model with female Tg (+) mice and littermate
male Tg (-) mice given intravenous '*I-DRM106 (1.3 MBq/mouse). The
accumulation of radioactivity only in Tg (+) mice was completely consistent
with AP plaques to the specific A} Congo-red stain.

In chapter 4, SPECT images with DRM106 were compared to PET images
with ""C-PiB (30 MBq/mouse) in Tg (+) mice and littermate Tg (-) mice
given intravenous '*’I-DRM106 (345 MBg/mouse). SPECT images were
obtained by SPECT scaner for small animals, and PET images were

performed by MicroPET. Both DRMI106 and PiB depicted higher
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accumulation in the cerebral AP aggregation region of Tg (+) mice, but not
in Tg (-) mice. Quantitative analysis for AP} detection between SPECT and
PET revealed a strong correlation (r = 0.95, P < 0.01), implying that SPECT
imaging with 'I-DRM106 is almost as good as PET imaging with ''C-PiB
for the detectability of AP aggregates.

In conclusion, imidazopyridine core structure DRMI106 makes it a

promising SPECT candidate specifically binding to cerebral AP aggregates.
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