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A/D analog/digital

AC-3933 5-(3-methoxyphenyl)-3-(5-methyl-1, 2, 4-oxadiazol-3-yl)-1, 6-naphthyridin-
2(1H)-one

ACh acetylcholine

AChE acetylcholinesterase

ACSF artificial cerebrospinal fluid

AUC area under the concentration-time curve

B/F bound/free

BZR benzodiazepine receptor

CAl Cornet d’/Ammon 1

CCK cholecystokinin

ChAT choline acetyltransferase

Dl discrimination index

DMSO dimethylsulfoxide

DO displaced object

EDTA2Na ethylenediamine-N,N,N',N'-tetraacetic acid, disodium salt

EEG electroencephalogram

fMRI functional magnetic resonance imaging

GABA y-aminobutyric acid

Glu glutamic acid

HPLC high performance liquid chromatography

Hz hertz

i.0. intragastrically

IP3 inositol trisphosphate

i.v. intravenously

K* potassium ion

Kd dissociation constant

Ki inhibition constant

LTP long-term potentiation

NDO non-displaced object

NE transporter norepinephrine transporter

NMDA N-methyl-D-aspartate

p.o. per o0s

PS population spike

RI radioisotope

s.C. subcutaneously

SEM standard error of the mean

TBPS tert-butylbicyclophosphorothionate

Tris 2-amino-2-(hydroxymethyl)-1,3-propanediol



ERRY—&

(1S,3S,5R,6R,75)-6,7-epoxytropan-3-yl (25)-3-hydroxy-2-
phenylpropanoate hydrobromide

(LABY AT BEFNVa Y oZR/ERT 2 T=Z )
[R-(R*,S*)]-6-(5,6,7,8-tetrahydro-6-methyl-1,3-dioxolo[4,5-0]
isoquinolin-5-yNfuro[3,4-e]-1,3-benzodioxol-8(6H)-one

(-)-Scopolamine hydrobromide

(+)-Bicuculline

(GABAN AR T 5 A= )
(5S,10R)-(+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-

(+)-MK-801 hydrogen maleate 5,10-imine hydrogen maleate

(NMDA ZKKT B = )

5-(2-chlorophenyl)-7-nitro-1,3-dihydro-2H-1,4-benzodiazepin-2-
one

(R OT P USRIET T=2 K)
7-chloro-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-
one

(R OTPEUESRIET T=2 K)
(2RS)-2-[(1-benzylpiperidin-4-yl)methyl]-5,6-dimethoxy-2,3-
dihydro-1H-inden-1-one monohydrochloride
(TEFNal) xR T T —EHEK)

FG-7142 N-methyl-B-carboline-3-carboxamide

(NPT REURFRA N AT A=A )

ethyl 8-fluoro-5,6-dihydro-5-methyl-6-oxo-4H-imidazo[1,5-a][1,4]
benzodiazepine-3-carboxylate

(R OTRERFERT v H A=)
5-(2-fluorophenyl)-1-methyl-7-nitro-3H-1,4-benzodiazepin-2(1H)-
one

(RN UTRBEURFERT A=A 1)
(4aS,6R,8aS)-4a,5,9,10,11,12-hexahydro-3-methoxy-11-methyl-
6H-benzofuro[3a,3,2-ef][2]benzazepin-6-ol monohydrobromide
(TEFNal) 2R T T —PHEK)

Memantine 3,5-dimethyltricyclo[3.3.1.1*"]dec-1-ylamine monohydrochloride
(NMDA Z KK T & = )

Clonazepam

Diazepam

Donepezil

Flumazenil

Flunitrazepam

Galantamine

[(32aR,8bS)-3,4,8b-trimethyl-2,3a-dihydro-1H-pyrrolo[2,3-b]indol-
7-yl] N-methylcarbamate

(TEFral) oz zxTF 5 —PHERK
(1R,3R,5S,8S,13R,14S)-1-hydroxy-14-(2-hydroxypropan-2-yl)-13-m
ethyl-4,7,10-trioxapentacyclo[6.4.1.1%"2.0*°.0°**]tetradecane-

Physostigmine

Picrotoxin 6,11-dione; (1R,5S,8S,13R,14R)-1-hydroxy-13-methyl-14-(prop-
1-en-2-yl)-4,7,10-trioxapentacyclo[6.4.1.1%*%.0%°.0>**]tetradecane-
6,11-dione

(GABANSZHRT 5 I=A 1)

Rivastigmine 3[(1S)-1-(dimethylamino)ethyl]phenyl N-ethyl-N-methylcarbamate
(TEFNLal) o RT T —EHEA)

B-CCM methyl -carboline-3-carboxylate

(R OTRBEZRIEA N— AT T=A )
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AR, SEtEE IR R | LIS RO FRAE L 2 SN D B AN LMD —ig a2 - &
D, HEMICHRERE L > TS, BTH, TAYNA ~—RITEAIELRE O
60~70%% 55 & S, Ak b BREKIIMNT 2 EFHSh 0D Y,

TN~ —JRITEREEET 2L U & T 2B M REREE 2 TR & T 2T D
MRREMRBTH Y | BABEOILE & MR (L O B, 6 X ORI O ZiE, i
WRIRHRE M E 55 2359, AT B-7 2 04 REAN SRR S, R FRRAEZE
fLIFRFEIZ) Vb SN Z DEAICKERT S & 18 2 BN T VYA ~— TR
BB T 25 & OFZEIEZ < FRTB-T 2 a A REER (7 2 v A M) IS0
KIFRIE D T2 DIRRIEDO I A% LHED HIVTND N, K BT o 73 AN A0,
—J7 . KGR & RN T VY oA = — IR OFRBFEREREE DK & U T OMRR W E D3
HINTEY, TV A ~—JREEORIEEERE LI T EF L2 U o (ACh) #hfk
ROBREIRT & OMICEERBERRH D Z ENAHShTERZ (3 G *9 o
A D& . M ACh MR R ARGk T o/ LTTreEFral) o XTI —F

(AChE) F#EHTH 5 tacrine 2SHEHREIF S ™, BifE, FFEAITH S donepezil,
rivastigmine. galantamine N E THER SN TERY 2 B W F7- MR ED RN RE S
ATV % N-methyl-D-aspartate (NMDA) 5% 28 A5 #1358 memantine & EEARMEH STz 2,
THDHOIRFRIEIL, R ARE OUGEE BT BT, WEORE, 2R ORI
LONCENEME CIEZE L TWTE Y | &< B o AT 2 FF OB 2 R 1ERIE DR
GRS HLEEN TN D,

y-Aminobutyric acid (GABA) [EMMPNIZ 3V THE O IEM: Z Il I FRET 3 2 P RR Y
HThY ., SHEMRAEYE QBRG] (B 2 138512300 % ACh FFEEmf 72 £) (<
542 1049 IHNICI N TIE GABARZ AR E GABAs 2 AIRD 2 DRI 7 4 4
THRMHNTND Yy ZON, A 4> F v RO GABANZRIRICITN Y O T ¥ E
REEMOZERERHY , X OTRBEREAEMITE 5T GABA IZX A4 A F v
FAOBMNIT v AT Y v 7 ICHifiEZ 35 B0, filZiE, XY UTEEURAR

(BZR) 7 2 =2A M GABA #MROIEEHIVEA IR T 5726, PRI, JrEHsEsd 50
ITIEARE ASR & L TR N HNR TG 222 | —J5 BZR A v /3—A7 =2 I
GABA HHER DI H 72 i S AL 24 L ACh 4t & & 0 1= SRR R 2 IE L 4% D),

B, R OT R U RIEREAIROASRAF IO NS BZR 7 I =Z k&L
(AR OBV Z RO DVERE /T 5 BZR A N—AT A=A e R LI, ZTh b~



0 hZ AT OEEER A ERTER, IR EKER 2V, ZETO BZR
AUN=AT I=Z kN EIIMHE DR 5 HHLEY 5-(3-methoxyphenyl)-3-(5-methyl-1, 2,
4-oxadiazol-3-yl)-1, 6-naphthyridin-2(1H)-one  (AC-3933) % RL.HH3IZE~7- (Fig. 1), AWF
72 TIE, AC-3933 D HKHRARY R 2 5 202 L, FREVETISIRIE & L ComHEMEIC SV TR

L7,

Fig. 1. Chemical structure of 5-(3-methoxyphenyl)-3-(5-methyl-1, 2, 4-oxadiazol-3-yl)-1, 6-
naphthyridin-2(1H)-one  (AC-3933) .



F1E AC3BIORVY TP UZFIKA VNR—RXTd=R b & LTORME

GABANZERIZ, 2 o0 a BLUYBHTa2=v b 1 DOy HTa2=y M6 7255
BAEOZRET, PRIZZBFA A Fr 2L E2H LTS %, GABA Ik %
GABA, ZRRDORRKIZ LV 7 a T4 RAF U F ¥ 2 ANREO L, IR 85048 LT
B MG SN D, NPT RBE L RIEEWIT GABANZRIKIA F 2 F ¥ ANAEGIRD
GABA #EGHIL L 1T HEALICHESG L (Fig. 2). GABA HllC k27 w54 RAF
Fy ¥ VORAEZT AT Y v 7 ICHid 5 BRA0 -, XUV UT VR
& (BZR) U %~ RiZ GABA DIEHZ D 57 A=A h, GABA DIEHZ§H DA /3 —
A7 A=A, ZL T GABA DIFHICEHELZ B LFESRWT 2 A=A D 3 Z A7
FEIN, SOIEAMOBEATEEOREICI D N— LT T=ZA F | R=Tp LA
N—=AT7 I=A F & LTHIZMEEND 2% (Fig. 3),

~RIVSTE
(W72
(BZR)

Cl d
pore

GABA
fESEMI

Fig. 2 Schematic model of the GABAA receptor complex

_ REBR R
= =
k TEME  BEEER [oard=ak
- SERMER
% 5 PR [Jt-sra7a=2H]
Ha BEKSEER
% : | RRE/EIBL | Pyed=Ak
50% 100%
1
REIEBAR | (=1 2N-2
g EB4Y DG brch iy LT 3 2 FPIA=Ak
| RRBEME | I N-2
o =% EEERFR pgm iy 4 N

Fig. 3. Allosteric modulation of GABA, receptors by benzodiazepine receptor ligands



BZR A /38— 7 A=A T, GABA #ifE % DEERE 2 M|~ Z &2 & 0 AT Ak <
TR A TEMAL S D, 72T H T F L3 U 2 (ACh) MR ISR DIEMALER 13,
AR TS D Z MBI Tn D BB 5T GABA MR O EE O il
R 2EIEMA L L CoRBEEEACALEREANTREIN O 2o oRIfER %
WIS D 72 OIS IE, ZARBFIEILE VDA VN — AT T=2 b & L COREATHFESEN
R= Y A R —=AT A=A MPREFE LV, £Z T, F1ETH in vitro ABRIC XL 0 |
B 7 F U Y FE K 5-(3-methoxyphenyl)-3-(5-methyl-1, 2, 4-oxadiazol-3-yl)-1,
6-naphthyridin-2(1H)-one (AC-3933) 73 BZR /X— ¥ /LA W R—RAT I=RA N THDHZ &
AW HNZ L, FREHERIER O RTREMEIZ OV TR L 72,

F9°, AC-3933 ® BZR {2k D EAMEEZ I 5202 5729012, [PH]flumazenil % A7z
BZR A BRAITV, FATHEEREZR M Lz, FREZ, BZR UH L RELTED LD
REAEEEZA L TWDO0EMD 720, GABA DOIEIFLE,/ FIESM TORALEE K D
e (GABA b)) Z k7=, F£7=. AC-3933 78 BZR ¥ U o RTh B Z L 2L
T o0, A7E =Ty MEREIT>T-, AT, AC-3933 ® BZR A L /N—AT T =X
FELTOERREZHOMNIT D720, 70874 RA 4R AZRBRIC > THA
X T B [*S]tert-butylbicyclophosphorothionate  ([*S]TBPS) &k 2 F T AC-3933
DORERENEREAT 21T > 72,

ARNBERE I I 2B & 7o 3 ACh MR 1T GABALZ X 2 MR 2 32 1 T\ 5 4
949, 22T, AC-3933 12 L 0 ACh fERDIRIEL ST D DS OWTH BT T D720,
MR U ICEBIT % @ KRIC & % ACh iB##EL %95 AC-3933 DEESRENIFIC OV THRFTL
7zo BT AC-3933 BAEKICB W CRRIBE A REET D FIREME 2 3 5720, v
ALV TOFMBIERET L & LT LA KW (long-term potentiation; LTP) Ei4:
Oz %k 5 AC-3933 DI RIC SV CELAFIEINTIEIC L 0 REt Lz,



1. EBRIR L EBR T 1A
AREIZBT 2882 AT, TR AAE AR FFEAS B 525k
ZERZL AR EZ T, EREBYWERT A BT A hE-> THER LT,

1-1 fEHE
HEVE Wistar 5~ b (200-350g) (AART 2T L —) &M=, Bld, fRMRE X %
BEFEOLTTATF v 7RO —DI2 2-3 )BT OINE S, BB (PRI 7 R 6 T 7 I

FTHRL) ., =R (23+3°C) ML (55 +15%) THEVEFL S LB EICTRE S,
i, =¥ (CE-2, AAZ L7) BXOWKZHHITERTE 5L 212 L, AR, 7
HU EOBHEIIE 2B & £ DRERITHN,

1-2 %Y

REBRICHWZE YO 5 b, BEAMEAMIC OV TIIU FIORTHE T L AT L7,
AC-3933 (K H AR(EABIEL (BF) (LEAFZEHTIC CTERK) . diazepam 35 L OF clonazepam (Fn
JeAiFE T3£) . methyl B-carboline-3-carboxylate (B-CCM) . flumazenil, GABA. (+)-bicuculline
(bicuculline) 35 X X picrotoxin (Sigma-Aldrich) . [*°S]TBPS 35 & O{[*H]flumazenil (PerkinElmer
Life Science Inc.), Z DOt {bGMIE— M7 ifiih 2 A L7z,

BERE X, dimethylsulfoxide (DMSO) IZ¥fiE L. £ D% HRIDIRE £ ThA A k%
MWTHR L7z, TXTORBRICEBNTEEND DMSO DIREIX 0.1%LL FTh o7,
Clonazepam 33 LU bicuculline (%, Z#Z741L ethanol LT 1 N HCI ([ZiAfE L, 15 mM
Krebs-Tris #& ik (pH 7.4) Z AW TR L 72,

1-3 Ny U7 B URAEGAER

BZR Z A FE G RBRIZBE RO FIEICHE > TiT- 72 %), Wistar 7 » b (210—2309) %
WEEIC CLeIEE . BME TIEe < i L7z, 10 {5 &K% 50 mM Tris-HCI #&4#7iE  (pH
7.7) FCHREV ST A X LT, IUAE Y F— b % 50,000 xg T 15 43f] (4°C) DL Z1T0,
I Z2 7=, Z D%, 10 8Ok 50 mM Tris-HCI 2K (pH 7.7) ~O%&#) &zl % 2
[Elf 0 3R U, FefHINCAG D7 P 2 -80°C | Z Tt iRAT L7z, A, wksalfg L=k
% 10 fE B DK% 50 mM Tris-HCI & @&k (pH 7.7) (&%, 50,000 xg T 15 43f# (4°C)
D% 2 [BAT > 72, Fefkikili 27k 15 mM Krebs-Tris $2% ((in mM) NaCl (118), KCI
(4.8), CaCl,(1.28), 1.2 mM MgSO, (1.2), Tris-HCI (15), pH 7.4) (2T 20 mL/g #H#%IT E &
DILFEITI2 D K5 M L, EBRICH D £ T-80°C THIfEIRTE LTz, ¥ > /37 E&IL, BCA

10



BT w4 %y b (PIERCE) %MW THE L7,

ZAARIERE S, (200 pL) . [PH]flumazenil (HA&HEEE 1 nM) 3B X OB IR O BRI E %2
IREG L. GABA ININEE (iR 100 pM) & GABA FEIRINEE (bicuculline ¥R, Hoféi
F£ 10 pM) DORUNEAHKR (i1 mL) 2 L7z, T b % 25°C T15 0o v F =
N—L 3L, GFIB /7 AR A 70T 7 AN—=T 4V Z—%ty FLIcEL/N—2A
& —3LE (MB-48, Brandel) % H\\CRUEIEHEIZ X Y bound/free (B/F) ZBEL7-, 7 1 /v

— 3ok # 50 mM Tris-HCI $EfEi% (pH 7.7) 5mL T 3 [EES LD B, /A T IVIZ AL,
Wik FL—a B 77 (ACS I, Amersham) 10 mL ZIx TR & 5 L=t IR
YuFL— a4 — (Tri-Carb 3100TR, Packard) % Fi U Tk RETE M 2 HIE L 7=,
R EARE S BEH O DICIFERR Y > R & LT clonazepam (&S 1 uM) & W
7=

RGO IFFFRAFE G B2 2 LW TORD ARG &% 100% & LT, Ry
BOFBEEICBIT HHEREFH L, HaHLPLY 7 7 =7 SAS® System (SAS Institute
Inc.) % HWTOIBIEEN 2 FIEIZE D ICs AR Lz, 5572 ICoENBLL T D
XMW THAIEEEE (Ki) ZRD7z,

Ki = ICs/ (1+[L]/Kd) (Kd i3fgBEs, [L)IE[PH]flumazenil o f&H)

Kd (Z[*H]flumazenil O EaFIfRE & BR OFEH & 0 15 57~ (GABA N, 3.40 nM; GABA
JEUSHNIE, 4.05nM) % AV 7=, GABA thiZ, GABA fFE F L IEHFAETFT TO KifE (nM) @
. (GABA (-) IGABA (+)) LW EH L=,

1-4 FHEZHFERBLOEESE K72 —7 v ) 1B 265

19 FFEOZ KR, SFED N T VAR —F— BLRTHIEDOA 42 F ¥ RMITxT 5
FEOBUFIIE 72 & ONT 2 FEEE O FEFRTE ML E 20 ) O 2 K A 7 4 I VRS G
(ZHEHE U 3EH L7, 5 AR BRI TR AT S 1 uM D AC-3933, % 35 5k BR 12 I T A R I S 30 uM
? AC-3933 T,

1-5 [*S]TBPS f &R

[®SITBPS #i& AT Serra B P HIEITHENT - 72, Wistar 7 » b (230-250 g) Z[r
BHIC T35, 22 TR L, K L7 b— b RIS TRIMBZE 2RI L 72,
50 % & DK 50 mM Tris-citrate &7 #% (100 mM NaCl %) (pH7.4) FHTHRETF A X

11



L7z, M€ R— F% 20,000 xg T 20 45f] (4°C) 2 [BIDmELEITV, REESZ, 2
DYEHEIE-80°C I T—MaBfiPrAF L7, B H . BORREAR L 72 IEH A 50 f5 8K 50 mM
Tris-citrate $Z1&% (100 mM NaCl &#¢) (pH 7.4) (ZF-%&# L. 20,000 xg T 20 43[# (4°C)
o U7, M b=k % 20 mg {E B BE/mL ORI 72 D X 5 1T Tris-citrate 5% fff
i (pH7.4) THE L. [*S]TBPS fEA BRI H =,

ZARMIEEE S (200 uL) . [PS]TBPS (Fc#& ¥ 2nM) . NaCl (200 mM) ., GABA (1 uM)
BROKREOWRME ZIRA L, FOSNEAIK (RikE 1mL) Zif L7z, Zhb% 25°C
T /A v Fa— 3L, 0.1% polyethyleneimine CHIj#LE L 7= GFIB 7/'7 A~ A
a7 7 ANRN—T 4 VB =%y b LImEAN—_ R Z—IEE (MB-48, Brandel) %
TWIEIERIZ LY BIF 0B L7, 7 « V& —3K#% 50 mM Tris-HCI #&fEi#% (pH 7.4) 5 mL
T3EWEEH LD A T ANGRIKY o F L— 3 57 71 (ACS Il, Amersham)
10 mL ZMATEES L%, KK FL— 9% — (Tri-Carb 3100TR,
Packard) % FIVNTHORHEM 2 WIE Uiz, FERFFEAAE G OBHIZIX, 100 pM picrotoxin 177E
TTOT7 vEeATHLNET —Z % iz,

EREAEN O IR A ELZ 2 LW TROIZ[PS]TBPS DR EAFE A R4 100% &
LC, SIREOWSRWEFIE T CORRM[PS]ITBPS fi A B DE|IA 2K D, % of control &
LTERL,

1-6 7 v MERUFICBIT 28 KTFERT /v ) o EBEERER
7 v NEFRY & V2 ACh IEBERER L, BER O FIEICE T A %Nz CHEMi L7 *
%), Wistar 7 >~ b (300-350g) ZWrHHIC & 0 ZHIE S, TIEOL MA %, BRFEA
DIKEHEFHR (100 uM physostigmine & 2 uM choline chloride % & ¢ Krebs #% &% ((in mM)
NaCl (124). KCI (3). KH,PO, (1.25). MgSO, (1). CaCl, (2). NaHCO; (26). glucose (10).
pH 7.4) TR LTz, ~A 7 m X7 A ¥ — (DTK-1000, Dosaka EM) % MV CHEE vl
(JE X 400 um) Z 1ERL U | R BREAAARTIC 37°C WS A FnEpiiik mh iz 60 4y FHE L 7=,
Z D%, RETRFEBRIEE (SF-12, Superfusion 1000, Brandel) ~EEY %+~ kL, 37°C
Fe SR AAE VTR 2 60 DR S 72 (Wi 1.0 mL/min), ZE{bi%, 37°C BaFeufnm
K*-Krebs #% &% (25 mM KCI &4) T 50 3 fElIiM % 5 % 7=, BT OREWRIRD 5 b #%
2 30 43 % AC-3933 RALE 7 = — X (S1) & U THEE L7, FFO37°C B AafnEFtik~
Ez., W% OWEY R 22 S 572912 50 R S, £D%., AC-3933 4
U < IXIREE % & Te 37°C B fafn e K'-Krebs #E@HR (25 mM KCI &4) T 70 Sy RfEg %
Bz 7=, ZORBEHD 30 4355 40 43D E 60 5375 70 43 ORI OFE 20 43 M OREGRIE &

12



AC-3933 JLiE 7 = — X (82) & L TERIR L7, BETIE S1 F6 LU0 S2 13 ACh iE&HF £ T 4°C
IZTIRAFE LT,

RETHE S1 3 LUV S2 thod ACh D ERIF, Wi 7 & (AC-GEL, Eicom) I3 LU
BT (TeFral) AT T —8/a) oA X —BEMES T A, Eicom) 23N
N ERL A (ECD-300, Eicom) #Zfi 2 7-mdikiks v~ ~27 7 +— (HPLC)
TN L7z, fEEMIZITAeEm (WE-PT, Eicom) Z vy, #HEEIL 450 mV
& L7z, BEFEIZ, 1-decansulfonate (375 mg/L) 35X (OVEDTA2Na (5 mg/L) % & ¢ 50 mM
pyrophosphoric acid (pH 8.2) % F\>, ¥it#iL 0.15 mL/min & L7z, F#ERHE 10 uL 12
isopropylhemicholine (1 pmol) ZWEMEHREL LTI L, HPLC ¥ A7 A~EA LT,

oy he— B (EEALERE) (2815 S2/S1 OfEi%a 100% & LT, AC-3933 ALiEEFD
S2/S1 OEIGZFH L, ACh WEBEESRIEM 2 3 L 7=,

1-7 7 v MlEB AT A ZAEEBNLORWIHR (LTP) HRIEH

Kawasaki & DI TiF o 72, Wistar 7 v b (200-230 g) % WrEEIZ L 0 Z3E5E
S, FTIERS WAL L, BRfmokmo N ERK (ACSF) (124 mM NaCl, 3.5
mM KCI, 1.2 mM NaH,PO,, 1.2 mM MgSQO,. 2.4 mM CaCl,, 26 mM NaHCOs, 10 mM glucose)
B 54 IR L 7=, AR 7 1612 JE & 400 pm OB Y R 2~ A 7 1 25 A - — (DTK-3000,
Dosaka EM) % FHWCTIERL L., GIR ISR T2 < & b 2 REMIER SR A fn ACSF 7= L
A rFax—varFy o NA—HNICHEBE L, 0%, UhaA v ¥ —7 =— Rk
F ¥ > 3— (BSC-BU/HT. Medical Systmes Corp.) PN~ L. 33 + 1°C Of£ZHEAIF1 ACSF
AR S 72 (L5 mL/min), 30 43, HIKFEM: (B 50 pm O 27 > L A RN B, 2
AR 500 pm) (VST ¥ 7 7 — kAT, FoEkEMR (CERRRYRIRIR 2N L2 T T A&
ik, HRHL 4-10 MQ) (XIS CAL B OSSR IZRIA L7z, SBXRRITHESE (SEN-7203,
HANE) ZHWT 5 B I LITHBIREMNT Z 5 2 . &% 78 RO T/ FEAR I 8 28 &
(AXOCLAMP-2A, Axon Instruments Inc.) % FVNTHiME LU7-, FodkBAAART X O HRH BN
% e REOG (8-14 mV) D53 DRE S DEGEN (PS) /6N 0MEIZER L,
HIEOMNEZ 15 AL X Tz, % 7 7 — M Z R L7ZBR D CAL B TO PS NLEL T
MORLERABIM LTz, RLEMIEMT 1 W (240 [B]) 4TV, FCERBHAATR 30 43 DRFRIT,
33Hz T 8 W/ VLADT ¥ X ARM A H 2 LTP Z#F8 7, FLEkBAE 10 /5 kY
AC-3933 F /(i &ie ACSF ICERH L, 7 & X ARiHiL 10 4y £ THEBRME Z1EH S
NEAY/a

7 — 4%, pCLAMPS6 software (Axon Instruments, Inc.) |2 & 0 £E5H#ENT L 7=, AC-3933
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(F 71T BE) ALERT 10 43 [ O PS #RE 2 &0 )y > =2 > b o — UfiE, AC-3933 fR
20 O PS HENE 2 LTP LS L. = b o — LZxf3 D F%HENE 22 H L7,

1-8  HERHEMT

F— FTE L RS (SEM) THFL LT-, £7-. #EHENT 1L SAS® System Z
T L7z, [PS]TBPS f&rakt ACh iWFEaER, B L OLTP B CIx, =2 ha— /Lt L
PR E DA ALE R FEERE & O C Dunnett % B LEEER 2 W THREGGHBIT 21T > 72 A
BRI 5% & LTz,

2-1 RV VTPV USEEES R

AC-3933 (X BZR I WEIFIMEZ /R L, GABA FEIRINZA: FCTo Ki f&i% 5.15 + 0.39 nM
Th o7z (Table 1), FATEM AT 2725, GABA IRINIKE & IEIRMIED Ki fED L (GABA
b)) ZRbizE Z A, AC-3933 @ GABA 113 0.84 + 0.03 TH -7z, A UikBrizisvTxt
B E L THF L7Z B-CCM (BZR 7 /LA »/X—AT A= k) & GABA 1% 0.52 +
0.04, flumazenil (BZR 7> % Z=2A k) X 1.19 *+ 0.05, diazepam (BZR 7 =R }) &L
359+0.19 ThH- 7z,

Table 1. Biochemical properties of AC-3933 and other BZR ligands

Ki (nM) GABA ratio
Compound GABA(-) GABA(+) GABA(-)/GABA(+)
AC-3933 5.15+0.39 6.11 + 0.26 0.84 £0.03
B-CCM 5.97+0.48 11.5+1.10 0.52 £ 0.04
Flumazenil 510+0.11 4.30£0.08 1.19+0.05
Diazepam 94.5+ 6.90 26.3 +0.50 3.59+0.19

Binding of [*H]flumazenil (1 nM) was performed by incubating crude membrane
preparation of rat whole brain at 25°C for 15 min. Nonspecific binding was
determined in the presence of clonazepam (1 uM). Data are expressed as the mean +

SEM of three independent experiments.
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2-2 BFESTEEBIOBSR (74 —7 > ) BT 28

AC-3933 | BZR #R\ T, Wit L2 T R CTOZEKE, R TV AR—FX—BLOTF ¥ RL
I e A EREEBAMEE RS 0o Te, Fio, TEF L) AT T —8 (AChE) 1Zxf3
HIEEM A BT L. B3 (AChE PREAD & HBEOERAZFZ20 2 L3 6272 -
7oo IHIT, REMREREEUEICBWTHEE L R REDH D ACh R THL ) v
TEFNET AT 2T —8 (ChAT) HEEAICOWT B L, AC-3933 (ZFHEIEM 2372
WZ ERB B E 572 (Table 2),

Table2 AC-3933 ODFFESZ K, M TV AR—H— Fx RV BILOMRICKHT H1EM

Receptors, transporters, channels or . o )
enzymes Species (source) Inhibition ratio (%)
Adenosine (A,) Human (cloned) 21.53
Adenosine (Ay,) Human (cloned) 17.44
Adenosine (Ayp) Human (cloned) 7.00
Adenosine (Az) Rat (cloned) 0.00
Adenosine transporter Guinea pig (brain) 3.30
oy a-Adrenergic Rat (mandibular gland) 24.18
oyg-Adrenergic Rat (liver) 0.78
apa-Adrenergic Human (cloned) 7.27
apg-Adrenergic Human (cloned) 3.98
apc-Adrenergic Human (cloned) 9.87
B;-Adrenergic Human (cloned) 0.00
fB,-Adrenergic Human (cloned) 0.00
Bs-Adrenergic Human (cloned) 3.11
Benzodiazepine (Central) Rat (cerebral cortex) 95.78
Benzodiazepine (Peripheral) Rat (heart) 0.07
Bradykinin, Human (cloned) 2.17
Bombesin Human (cloned) 3.82
Calcitonin Rat (brain) 18.35
Ca channel (L,Benzothiazepine) Rat (cerebral cortex) 18.50
Ca channel (L,Dihydropyridine) Rat (cerebral cortex) 2.75
Ca channel (L,Phenylalkylamine) Rat (cerebral cortex) 6.53
Ca channel (N) Rat (cerebral cortex) 28.12
CCKa Human (cloned) 1.75
Dopamine; Human (cloned) 0.00
Dopamine, short Human (cloned) 0.00
Dopamine, long Human (cloned) 0.89
Dopamines Human (cloned) 0.00
Dopamine, , Human (cloned) 0.00
Dopamine, 4 Human (cloned) 0.69
Dopamine, ; Human (cloned) 0.00
Dopamines Human (cloned) 1.57
Dopamine transporter Human (cloned) 0.00
Estrogen Bovine (uterus) 19.12
Endotheliny Human (cloned) 3.23
Endotheling Human (cloned) 20.17
GABAA Rat (cerebellum) 11.43
GABA, (Chloride channel) Rat (cerebral cortex) 0.00
GABAg Rat (cerebral cortex) 0.00
GABA transporter Rat (cerebral cortex) 12.55
Galanin,; Human (cloned) 0.33
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Receptors, transporters, channels or

Species (source)

Inhibition ratio (%)

enzymes
Galanin, Human (cloned) 0.00
Glucocorticoid Rat (liver) 0.00
Glutamate (AMPA) Rat (cerebral cortex) 0.00
Glutamate (Kainate) Rat (brain) 16.75
Glutamate (NMDA agonist site) Rat (cerebral cortex) 3.75
NMDA (Glycine site) Rat (cerebral cortex) 8.56
NMDA (NMDA Phencyclidine site) Rat (cerebral cortex) 0.00
NMDA (NMDA Polyamine site) Rat (cerebral cortex) 0.00
Glycine (Strychnine sensitive) Rat (spinal cord) 0.00
Histamine, (Central) Guinea pig (cerebellum) 0.00
Histamine, (Peripheral) Guinea pig (lung) 0.00
Histamine, Rat (cerebral cortex) 13.07
Histamine; Rat (brain) 6.67
IP; Rat (cerebellum) 2.69
Insulin Rat (liver) 0.00
Interleukin, Human (recombinant) 0.00
K channel (KA) Rat (cerebral cortex) 0.00
Monoamine transporter Rabbit (platelet) 0.00
Muscarinic; Human (cloned) 1.18
Muscarinic, Human (cloned) 0.00
Muscarinic; Human (cloned) 0.00
Muscarinic, Human (cloned) 0.64
Muscarinics Human (cloned) 1.85
Na channel Rat (brain) 0.28
Neurokinin, Human (cloned) 4.82
Neurokinin, Human (cloned) 1.63
Neuropeptide Y Human (cloned) 0.00
Neuropeptide Y, Human (cloned) 2.89
Neurotensin Human (cloned) 0.00
NE transporter Human (cloned) 3.31
Nicotine Human (cloned) 0.00
Opiate () Human (cloned) 1.67
Opiate (k) Human (cloned) 0.00
Opiate (w) Human (cloned) 5.69
Progesterone Bovine (uterus) 0.00
Serotonin Rat (striatum) 6.37
Serotoninga Human (cloned) 4.80
Serotoning Human (cloned) 2.25
Serotonin;p Human (cloned) 0.27
Serotonin,a Human (cloned) 7.19
Serotonin,g Human (cloned) 0.52
Serotonin,c Human (cloned) 0.24
Serotoning Human (cloned) 16.42
Serotonin, Guinea pig (striatum) 0.00
Serotoning, Human (cloned) 4.50
Serotoning Human (cloned) 0.00
Serotonin, Human (cloned) 0.40
Sigma; Guinea pig (brain) 0.11
Sigma, Rat (brain) 0.00
Testosterone Rat (prostate gland) 0.00
\Vasopressingy, Human (cloned) 0.00
AChE Electric eel 0.00
ChAT Human (placenta) 0.00
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2-3  [®S]TBPS & athi

GABA (1uM) f71E T C AC-3933 IX IR EE(KAF I [PS]TBPS i & & N S F 7223, 20D
BENNEAER > T 1 | 100-3,000 M (2B W\ TZZ OEINNTIFIE—E Tdh 72 (115.2 £0.4%
I 117.4+1.2%) (Fig. 4A), —J5. BZR 7 /LA > /3— A7 Z=Z k@ B-CCM I, 300 nM
[ZBW TR RHINER (130.4 £0.8%) %7~ L7-f%. 10,000 nM & THEKFHICZ OIEM
I EEE L7z (1052 £0.9%) (Fig. 4B), BZR 7 % =2 =A k@ flumazenil 1%, 10-1,000 nM
ICEB VT [PS]TBPS & & 8 S (955 + 1.2%74°5 93.3 + 1.6%) . BZR 7 2= %
@ diazepam (3 FEHRAFIIIC[PS]TBPS #t & & & 7= (10,000 nM 12T 46.2 + 2.0%)

(Fig. 4C),

—
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0°° N Q0 W & ".\QQ \@0 ooo N9 \“Q o°° N \@\@Q
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Fig. 4. Effects of AC-3933 and other BZR ligands on [**S]TBPS binding to rat cortical membrane.
The effects of test-compounds (A; AC-3933, B; B-CCM, C; flumazenil and diazepam) were
expressed as percentage of [*SJTBPS binding. The reaction was performed with [*S]TBPS (2
nM) in the presence of GABA (1 puM) at 25°C for 90 min. Data represent the mean £ SEM from
three independent experiments. *p<0.05, ***p<0.001 significantly different from the control

(Dunnett’s multiple comparison test).
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2-4 Ty MERUIRICE T 28 KR8 v= ) i RIEM

TRICAVEREIZ 331 5 S2/S1 Hhi, 0.94 + 0.04 (S1; 808 + 72.4 fmol/mL, S2; 755 + 65.3
fmol/mL) T -7 (Fig. 5), AC-3933 (% 0.1-10 pM D FHEIZE W T HEKFEMICE K55
%% ACh R 2 HE58R L 1 UM & 10 uM DR FEIZ R\ TR E 72 FERER TR E 23380 b= (£
N2 20.8%3F5 L T8 32.9%H4 /) (Fig. 5).

160 T
140 | #
120 1

100 + 1

S$2/51 ratio (% of control)

60

Control 0.1 1 10
AC-3933 (uM)

Fig. 5. Effects of AC-3933 on K*-evoked ACh release from rat hippocampal slices. Tissue slices
were depolarized with 25 mM KCI. The perfusates were collected for 20 min as pre-stimulation
phase (S1; in the absence of AC-3933) and as post-stimulation phase (S2; in the presence of
AC-3933 at each concentration). Results are expressed as % of S2/S1 ratio in the control group
(mean + SEM) from three independent experiments. n = 9 slices per group. #p<0.05, ##p<0.01,

significantly different from the control group (Dunnett’s multiple comparison test).
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25 T v MERAT A AEEEMORLIMETR (LTP) HA/EH
VRIEAVEZ K 5 LTP ORI 108.7 + 1.3% Td o 72, AC-3933 4LiE 12 & 5 LTP D iIE
0.1 7205 10 UM IZB W TR R FIEIZ LTP 24K L, 1 B XN 10 uM TH B el RIEH %
~ L7 (Fig. 6), F£7-. AC-3933 IFIREMKAFAIIC PS ORIE AR BN I, 7 &% X Xl
AT 10 2y B OHEABALO M RHENE X 1 pM 38 X0V 10 pM @ AC-3933 ALE 1235\ T
BN U7 (2240 113.7 £ 1.6%35 L 10 118.8 £ 2.4%) (77 7 IERR) .

.-Il

Vehicle 0.01

- - -
& (42 [e2]
o o o
L L 1
T T 1

- -
- N
o o
L L

T T
H

Relative amplitude
(% of pretreatment value)
o
o

-
o
o

AC-3933 (pM)

Fig. 6. Effects of AC-3933 on the LTP of population spike in the CA1 region of rat hippocampal
slice. AC-3933 was applied from 20 min before until 10 min after tetanic stimulation. Each
column represents the mean £ SEM (n = 8) of relative amplitude between 10 and 30 min following
tetanic stimulation. ##p<0.01, significantly different from the control (Dunnett’s multiple

comparison test).
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3. BE

Torx NMERPFFEOWECTRELZ 1, 6-F7F U VB E AT 5 AC-3933 1X, BZR
ARBROFERNSBZR Y v KE L TAL H BTV D B-CCM < flumazenil & 1% X R4
D BZR ~OFFMEEZHTHZ ENH b L leolz, £, A7 X —5 v N OMREHE R
5. AC-3933 (TR BZR U Hv RTH D Z Lnim S iz, BEfFHE (AChE BREHA]) &
DFH 9 2856 24878 L C, AC-3933 ™ AChE FHLEEMIC W TR L7228, 4 < PRETEME
EREIZ72 o7, AChE BLEHIO O IZH LA REIER OBREN H VLW 2 L2
Z DfERIE, AC-3933 SERRICIWTHFRMEI T 5 aRetE 2 R L T\ 5, BZRIE, 52
DY Ta=y FPOHEREND 7 BT A A 4 FiltED GABAL X FARD—EIZHE G
A RWFAELTEY, BZR U A2 RO BZR ~DOfiA1L, GABA DEBLZML ZITHZ L
BEHNTND 8, ZoMEEZFIH LT, BZR U4 ROREHTEEX GABA JEAFHE T
2% % GABA 171E FTO BZR &G BiIfEDO . (GABA ) TR T& ., GABA LLfiE
LW 7a=2F (GABA Lt; >1), 7o ¥ A=Ak (GABAt; =1), BLUVA L /3—
A7 F=Z bk (GABA It; <1) @ 3FIZKsyEahsd 23 Fhx OEAMRER . AC-3933
D GABA HiZ 1 LW /INENWZ LB LN, DI LI, AC-3933 [F1 >/ 3—%
TA=A M LTOWEEAETHZ L ERLTWS, £/, AC-3933 O GABA I (0.84)
IZ.BZR 7V A Y NR—AT T=A h & LTHIHILTUWS B-CCM @ GABA L L D KX 1
TENBAUNR=AT A=A M E LTOBEATEERIL B-CCM LD 55102 & 38 5T
ol

E5HIT AC-3933 @ BZR A v /N—AT T=A h& LTCOMWEEZIA LT E72DIC,
[®S]TBPS #EAikBr 21T > 72, [PS]TBPS I, GABAA A7 1T A4 RF v xEAIK
D7 v TA RAF U FBELEFZH D & i D picrotoxin f5 A EAL ~FERIVICH AT D RI
Tk T R Thd, ZORGIE, 7TrAT YV v 7ITBZR VY ROEEZ=ITHZ L
MEIHITEY . BZR U A > ROERFHEFMICHA S Tng 29, filxiX, GABA
FAAEFTBZR 7 A= M) GABAA AR AKEG L. 7 BT A FF ¥ RVOHAN LV if
{725 X ifEE DN E 5 &, TBPS fEA&IX 35, #IZ, GABA f7E
TBZR A Y R—RT7 A=A hHMMEMT 5 & ZOFEARIIHMNT 2 429, SEOBRFT
I, BZR 7 === | diazepam |X GABA f#fE [ C[®S]TBPS ft& % A RIS S,
AC-3933 IZ B-CCM & [flfk, GABA 771E | C[PS]TBPS & & & A BN S Wiz, Z Off
Fix, AC-3933 28 BZR IZHKf LA v /R—A T I=2 MEMHZA L TNDH Z & 2RB LT
%o LNL7R2N 5, AC-3933 OFEIE 100 nM %>5 3000 nM DI\ TiE & A & TBPS
O REZHEIMSET, R RHEMNEL B-CCM DM~ T/h &> 72, GABA

20



Dt F L [P°S]TBPS #E A BROMEE B, AC-3933 DA L R—=RAT =2 & LTOEE
EMEF A=y UEE AL T0D RSN D,

FEREICEEA@E 2T 5 L E 25TV 5 ACh R OIFEINEIX GABA IZ L » T
MHICHIE ST g 20499 2 GABAN AR T == | @ muscimol & % M %
GABAL S A RFEHIFED bicuculline 1X, TN ZIVEE I T 5 ACh Ol A0 b L <
TINS5 9, N2 T, GABAEZAIROMEEL T v A7 U v 7 [ZH#iffid % BZR U 4
> Kb ACh #fARDOIEEIME 2L SE 5 Z EAME STV %, KIFEICBW T,
AC-3933 [ TR EEARAF DA BTS2 T A AGIAIZ31T 2 KTa% %6 ACh il A4 #58 L
7zo T ORI, AC-3933 3R DTEENMETTHERF IZ 3V T ACh IFAE 2 PEIR 95 Z & &40R
L TWD, 7Y nA ~—fiiE ORMERERES & ACh HRBEREIR T I3 m B2 %
MdoDHZ EBHALNTR-oTEY 00 BUE, BRICEWCGRAVERRIE L LA A
STV 7eFral) =277 —EBHFANL. ACh O EHEMFMIC L Y KK ACh
BAH° L C ACh MR OEREIR T2 8325 9, AC-3933 ICB W CTEFva ) =
27 7 —BHERBIZRD bk o 248, ACh WEHEERIEH SR O Z &b
AC-3933 S FRENMETRIRIE & 72 D AREMED HIfF T & 5,

SF T AL UL TORMERROET L L LTREBIBEE (LTP) HENM LTINS 9,
1SS Tt CAL SEIIC IS 1T 2 SEAHIIE O BUEMEDY GABA ST TEMRIT & > THIHI B I il
SENTHY ., LTP OFEICIHEI ZH#MNT T o 9, FEEIC, GABA ICX 24 EN (PS)
DIRMEDOIHINEHSC, BZR A /38— 7 T=X MZ X% LTP BIGOMREAN 2 E T
T < SN TN D 90, Fex, WEE CALSEIKICHE T 5 LTP (255 AC-3933
DEIZ DOV TIRET 21TV AC-3933 DM REEMKFRIZOAEIC LTP 24 5 Z L 25
M LTz, MA T, 74 X ARITKATO PS ORNE A K% AC-3933 (T2 Z & v 6
mElpolo, ThbORERIE, AC-3933 255 CAL FHIIZ I\ T GABA #iffRIZ K » T
PRI HIGE 24 52 1 TV D MR ORI EREE L TS5 & &b, mBEAIC L -
THFEINDL VT T AENZ EEDH Z AR L TED | ERIZEW CRUBR K & R
L. iREIHERE 2 IR 5 ATREME 2 RI2 T 2 D Th D,
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F2E AC-3933 DRAEREREEREE L L TORM

b MREMWICIIT DRk A PSR K o T, INT EF L a U o (ACh) #RiResR IR ki
BEICHEARBEHZRIZ L TS I ENFELSNTERL D, HE TV A ~—FEE
DRI D TR RERE E 2 A 5 BRE OMIZ B Tk, ACh #8% D Bi%-CRE RE R 223
HEENTWD 2109, BUERKICE W TAS AV SN TND T Y g ~—JRIRRIED %
1Z ACh DR % THET 23K (FEFLral) =275 5 —+F (AChE) FLEH]) TH Y .
ZOZ EE, RABEEEOIR T & ACh MR OBERRIK TR EREICE b TWAH Z L &R L
T 5 11213145850

PRSI~ O F 72 7 v 2 I Bk (Glu) D&FE S 2N Glu 12 & 5 NMDA 5 R~D
W 22T, AR R T D 2 E RN TWD, T D7D, HERE - HET L
YA = —RIERAE OIRIFEIZH O BT D NMDA Z B IRFEH TR D memantine 1%, Glu
TN B DR RN STV s 5% —J5T N Glu #ifERIT, BR
A BRI L OMTENEE AR S 0 DR MR RB I BB R EH 2 Rl L TnWH 2 &R
B S ST g M85 0 nz T SEEMOBIZEICIBN T, 7Y g v —JREEIC
B LS5 RN EE D NMDA ZBIR DD & it B FR 72 T LB WD TR
MR H 5D E VWAL H Y 9 lflI7 NMDA ZARDIFMAL 2 b7 Glu %
OIRIEALANT, TR DOTEWRIE & (2R 72 DAEMBET 2 H 3 28 LVEREETR R & 72 5 wihE
PERE 2 B D,

75 2 FTIE, AC-3933 OB ABERERE E UK & L TOREC SV Tin vivo #ERIC L -
THHMl L7 a4 5, SRAVEIBIEIED donepezil 13N 2 28L& 5 2 Lnd %
F 9" AC-3933 DMK IZHRIT 2 BN DWW TEEAM L. donepezil (2 K 2 ik 21k & Dbl %
1To70, Fio. PRABEEEICBIR T2 ACh DOIFEEIZ k3 DB A AR L~V CHERT 5 7=
B, invivo v A 7 a X AT U AEE VT AC-3933 & 5-1% OWER ACh BEEEHESERIE R 12
DWTHET L7z, & HIZ, AC-3933 ORBAVETRIRIED FIREME 2 R D 7o oD, 1TENFEBL /) F
V% BT ACh AR OFSREIR T ICHE  SRAEAEREE  (scopolamine 5% i EMEE) Dk
FEM. Glu #h R OBEREIR T IZFE 5 RSB RERE S (MK-801 5 FERLiEla®) DU E.
B L ONNENAE S TRESE T OSEERCHOW TR L-, 1A T, BRIZB W TREEK
P 256 2487 L donepezil & DOHFHF G-I X 28 REFRE FUELDI RIZHOWNTH
FREt L7,
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1. EBRIR L EBR T 1A
AREIZBT 2882 AWTRRBR T, TR AAE ARt FFEA B 525k
ZERZL AR EZ T, EREBYWERT A BT A 0> TER LT,

1-1 fEHEY

HEME Wistar 7 > (260-360 g) 33 K OMEME ddY <7 2 (25-30 g) & HARTRAT/LI—
7B, C57BLI6N v 7 2 (19 2~ Hilis) # AARF v —/L & « U= b AF LTz, fMREK
TEWEFDI T TAF v 7O —212, Ty e 238D, HLHWIY T A% 7-8
IEFoUNE LTz, £72. Efii~ 7 ZAIRPC L 5% 6205 < OB E 217> 72, R
(PRl 7 e D1 7 BEE CTARUT) . =|IR (23£3°C), 1% (55+15%) MNHEFHE I
BRI CEMITIEE S, =% (CE-2, HAZ L7) BIUOUKIFAHRIZEINTE S X

WZhE 2 6o, Ak, 7 BLL EOBIHEIM 2 k& . Z DB FEERIZHV,

1-2 fERE

AC-3933 35 1 1! donepezil hydrochloride (donepezil) 13k H AT ABLEE (BR) (L52WF42AT
IZCAERR LT, Zofth, SBRICHWTZLLT OILAEWIZ oUW Tt Sigma-Aldrich X0 AFL
7= : B-carboline-3-carboxylic acid methyl amide (FG-7142). (-)-scopolamine hydrobromide

(scopolamine) I3 JX O (+)-MK-801 hydrogen maleate (MK-801).,

AC-3933, FG-7142 33 L U8 donepezil (%, 0.5% k7 %> MEWRIZIER#E L7z, AC-3933 &
donepezil O PHFALFIZBI 5 M Tlx. AC-3933 & donepezil DIRAIRZFHHLL 7=,
Scopolamine 35 &Y MK-801 %, AHRERIZIEM LTz, 7y FBLO~ T RIZEBIT D
BEREIT, T 2mbkg BLN10mL/kg & L7z,

1-3 WK T v NI 2 MRS 1]

~ kL EZ—/L (50 mglkg, ip) FEEE T, Paxinos & Watson DN T kT A ITHEV,
RIEERE (Z L7~ X0k 35mm, EFXYMAIDF 3.0 mm) BLOFRMZFKE (7L
7~ 0#%J78.0mm, IEF X VAT 4.0mm) IZ RYNLTREH T, SEREIZA 7 Y 2—
B HE Lz, £2, REEMR (R PEM) M EOBEE  GET#HE) ICEEL
oo THHOEMIT/O 9 vraxyss— (MK-202, £ F—AT 1 V) Gt
L BHEICEE L, B EN L0 2 @M ORI 2 B8\ 2% M RERR A 1T - 72,

b REE LB SR OBAT 7 ) VBoF  (30X30X29 cm)  IZEMW & AdL,
TI7ZIVNAFEORHIZROM T THLI~—F=2 =Y v 7Y 7 (Airflyte) D= x7
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]

Z—LEMOEMICHER LI, £, AV v TV o TIEBERMIS HEERT T

(1253A. HARTES =%5¢) ~F#p: L. analog/digital (A/D) Z#iR— K  (ADM-1698BPC,
~A TP AT R) AL TCara—F—~gfi Lz, 77T DRT A —F —|TRE
0.1 B, AT MEBE A 100 Hz ([Z30E L7z, IMIIHIE R, e 2 B i C 98 L7z,
B AT v L N—IC AL, 1 RIS (L HB) FR3ssmE 2 BR) &%
H#eG- L. 4% B 4.5 RefHIiKIE & s sk L7,

I DFETIZIZ. 2 2D Y 7 " =T —H W (B a—~ A ¥ —7 = A A|Z Turbo
Pascal, FHHIZLERIZIX Borland C*, — s ALERIZ 35U T i Turbo Assembler 2 i),
Bz D7 F v JEIE RS TV 7R 128H T AID B ATV, S B a—4 |
BVIAATE, WA 1d = o — 2 — Tl AR U, TR 40HZ 0D & JE e
Wi OB T 4N E =R S, BT — U SR AT, BRI R & L CR R
L7z, JEMEIE 7 ik (1-4 Hz, 4-6 Hz, 6-8 Hz, 8-10 Hz, 10-12 Hz, 12-20 Hz, 20-40 Hz) ZX
Gy L. BB EEN DK T ET 30 M AEMEEHE O R T — (BRI
D%) EFAE LT, BERWE IR 50 L VR B 5RO M RE R T — D 7E A R L 72,

1-4 WRRZ v MERIZE T 27 8F a2l CilEHEEEH

KM Wistar 7 >~ b (260-360 g) ZfEfH L7z, <> h3ve & —/ (50 mg/kg, ip) JRIE
T, Paxinos & Watson D fii7 k7 AZhEW, WEE (T L/~ L 0% 58mm, IEF LY
M5 5.0 mm, fEREEL VERE 25 mm) IZHA RO ==a2—LV &AL, RHHEA Y M2
WTHARICEE LTz, BAREDEOORY 2F L2 BT —7 /L% 10 mm B~ A LHE
E. SHICKE T2l LU THRERN~20 mmEiHsE, R x2F Loy v 7 THEEZL
7=

A R =a—VRHEIRDO I NG 8 BRI~ A 7 a4 T ) U ARREI TS T2, A R
H=ma—LEBEBLTYA 70X A4T U AH7 vr—7 (A-1-8-05, Eicom) %4 A L. Ringer
#Z ((in mM) NaCl (147). KCI (4). CaCl, (2.3)) % ¥t 1 pL/min THEWE S W7z, BHTIRIZ
20 S fEICEREU L . HPLC 58 T@hrikh o> ACh &4 JIE L7z (HPLC ZEEFMITE 1 =
1-6 IZFLHk) . TN ENOFBHTIR I I, NEMEHEYE & L T isopropylhemicholine (0.2 pmol)
AW U=, WEWRPHAR L VY 1 WRFEILL ERGE% ., 83 75 7 a4y (20 53 X3) & ALuElEkE
BEE L THRIL, £D% AC-3933 & L < ITEBE2 BN G Lz, Rk G1% 3 fH
FCUE LT,
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15 Y PRI KGR
Y FRIKEEEER L, Yamada & * 0 HIEICHE S TIT- 72, #BREALS 90 2Bl B e
DOFEAFE 21T\, FLEEE 2 A S 5 729012 scopolamine (A A U £k ACh Z &K

P ; 0.6 mg/kg) L < 11X MK-801 (NMDA A5 ; 0.1 mg/kg) % #XERBAE 30
RN TG Lz, BB CIE Wistar 7> Fd 20T ddY ~ U 22 ZNZENHHO Y 5
BREE (v b 7—A20EE,350m; & S,25cem; iE, 10cm, ~ VA T—20E
X,40cm; & X, 12em; Fid,3cem; B2, 10cm, WL EAT T AF v 78 Fig. 7) @
1OD7 — LD AR, 8 MHHIZHKENZIRR S E7z, BENT — LN~ ERITR
ALTEREHZ T — A ~DRAE L, SeHRIC Y — 2B 5258k Lo, WL TR D7 —
LR LT (AT ENEIE) 28042 LT oRUT &L Y BRAZEITEIR 25 H LT,

HRENZZETEIR = (BT8R (27 —AMRARE—2)

=l _ | : i (cm)

Fig. 7. 7 v MY FHRIRE () E~v2H Y FARXKE (F)

1-6  WIRALE L IERER

ARG 60 X ATICHERME O N 85217\, RElEREE 2% S 572012 MK-801

(NMDA Z & MRFEHTEE ; 0.05 mg/lkg) % iREBRBHAR 30 oAl TG Uiz, WAL filE
AR, B LRITEE 2 T B E NS, 2 DOFITOMIT 60 Zr DRERM A o —
PIVERE L, B 1397 T, FEO 2 >oWis (M#ES : FEiEes, 4.5cm; T miEes,
6.0cm; & X, 35¢ccm) F—OIFFADHc, —oiFa—F— 2@V RERG (22.5X24.5
X11.0 cm, KEADOT T AF v 78 FKEFFEROEDH D) OFI ddY v~V X% AfL, 5
A RICERR ST, #2347k, Foik (displaced object: DO) % =1—J—I(C
BT H - 721k (non-displaced object: NDO) Difi = —F—~BEh & &, HFO~ 7 2 %k
BREE~ AN THHBICEERE S 72, D0 & NDO ~DIERI#EZ A by 77 v F TRAAIL,
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FLERFRRICRCER L= (Fig. 8), MIR~DEERZITENL, MIEDICBWERH LW ITETY
RIZRD1TEN & EFE L7, DO & NDO DR A LLF o2 Y Tl oiknltesk (DI)
PEH LU,

DI = { (DO OE#ERE —NDO OEEFRIEH) (DO ORI +NDO OEEFREEH) }

NDO DO
—_—
609>
BT BT
(553fa1) (553f1)

Fig. 8. WIRfrE se e

1-7 i~ v AT 5 BRI RER TR 1 H]
1-7-1 Y FHURK AR

RIFERENME T LTV D~ U R & BAIT 5 720 SEZhFHmaER O Bl R E AL E 72 L
DM THE 2 3] 1-5 I L2 FIEICREW Y TRBRERBR 217> 72 (Piilha) . PR
BICHWZ~ D 246 L&Y | BIRERZEATEIRORWIRIC~ 7 A 24 L8 L, J50RT
ERBRIC Wz, &~ U A0 BRZZEITEIRE 2T — AR AR T —Z 2T, 24
Bick D7 my 7{LEI AFF (SAS® system, SAS Institute Japan Ltd., Japan) % f\V>CTRESY
FEIToT2, Y FARRREGBRIE, 55 2 % 15 (CRo#k L7- HIBICHE U C 3k L7, JEahaTm
AR ClE, AC-3933 [LakBRBH A 60 0 AMICHE A G- LTz,

1-7-2 W iARkeA R

ARG T, 1T L 2T O S LD, 2 DDORITOMIC 3 I DRk
A o 2=V a iR E LTz, 8 13T Tl [AEO 2 >0k (s - EmEe, 4.5 cm;
THER, 6.0cm:; &S,35ccm) 0O a—F—Z@EW-3RERE (22.5%X245%X11.0 cm,
KEDTTAF v 78 KEFEFHOEDHY) OFIZ C57BLIEN v 7 2 & Af, 53HHE
HICERIR ST, 35 2 AT TlE. 5 13T CERRIFIE O FLD > Te R DR 0 IS i ik

(A=Y 7 4%, 75 cm; IR, 25cm; @S, 20cm) [CEEHLZ, B0~ 2%
HHIZ 5 IR &7, BEaik (familiar object; F) & #rariiA (novel object; N) (2%t
FTORPRREFE 25 L, 5ok L7e (Fig. 9) . WE~DOERFATENL, WIEDIZBWEIR S H
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HVZE TR AITEN S EE LT F & N ~OEERERM 2 LT ORUTY T OkRIE
¥ (D) ZHEH L,

DI ={ (F ORI —N OLREIER)  (F OPRERFRH +N OPRFERFH) }

F N
® O
—
i | 3056E
BT 55T
(593fE) (593f8)

Fig. 9. W AadaatliiR

RIFERENME T LTV D~ U R & BT 572 ARBRO RN E ALE 72 L OS5t
TORFERER 21T o7 (PER) . PAiaERIZ A7z 43 L DI fEDERWIEIC < ¥
A 24 T 73| U SEBhREAMRRER [ Az, 5~ ZAD DHEZHIWT, 2EKICL ST m Yy
7{bEI0 117 (SAS® system, SAS Institute Japan Ltd., Japan) % F\VCRESS T 24T -7z, #K
NFHAMmRRER Tld, AC-3933 (LFABRBH 4G 60 /0 ATICHE N8 G- L7z,

1-8  ALEHEHT

T BT AR RS (SEM) THERL L7z, 72, T TOHREHIENTIEZ SAS® System
Z TR LTz,

R (2569~ B BB DWW T OFEMTIE, Tang B P00 HIKICHEL TiTo 72, HHEEND
270 5314 £ TREEICIIT D 7 FREHEE O S —1 o MEIRO ., S OB 5. & 55k
WERGEE OROELZZH L, paired t-test 2 VN CTRENT L 72,

ACh EHERRBRIZ 31T 2 ACh JREE —RefJHE#R P (AUC) OEFTIZOWTIE,
5 & AC-3933 DA% AL R FERE & O] C Dunnett 426 51 FLiERBR 2 F N7z,

Y-maze test TIE, ZBITENR £ 721327 — AMRABRFUC DUV TABLLERE & So s E i
& O Lk % Wilcoxon rank sum test, SLIEFEERE & R E OF B8R GHEL DM (72721,
Eii~ 7 A D Y-maze test [TIABLALERE X AC-3933 ALERER]) T non-parametric Dunnett %!
2 iR A F O CRRRT L7,

WAL EFCERER Tid, 8 1 372 W TR D AEIZE W T2 IR T 2 a1 2 7
i3 % 7212, BALERED Z N EILOWIRIT 0 2 BRERRERNZ DU C SR MNE ookl & 5y
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BMTIZTRRIE LT, E£72, 3 1 3ITICR W T E O% G- 058 OBRRATENC B L
TWD DN DWW TR T 5 72012 BALERED 2 MR 5 BERREFRIZ DWW T—
TCBLE BT 2 T 2Tz, S HIT, 5 23 TIZHI1T 5 DO & NDO IZ%f7 5 HRRIFRHIIZ D
W T RERINE ZIehlE S BT IS TRIE L. AEZENA & bL8A ., paired t-test % [
UWNTTHRAT U7z, MR ESBR OFBIRENZ DUV Tid, — JeBlE 0 i 00T 217 - 72 1% Tukey
T 2 B PO R TR L 72,

AFERGER TIE, 55 1 3 1TICR W T 2 ORI T 2B AHEZ 7§ 5 72912, 4
RUERE D ORI T 2 PRERIFNIZ D W T RAETIE ol & 53 B T IS TRE
L7co Fo, B 13ITICB W TR E OB GEXEY OBRFRATEINIE L T D S0
DWTEHIET 2 72518, FALERED 2 WAk 2 2RI DV C— ot (& 5 By AT
EIToTc, S HIT, 32 3ATIZRT 2 BEAMIR & B ar iR 3 2 BRBIRFEIC DWW T RE
HE ZJeRLE S BT 24T o 720 WIRGTRERGR OFRBIREUZ DU\ T, —JoRdiE o ot
BAT o T IR IEALERRE & AC-3933 ALERE & O[] C Dunnett 1 2 5 Ll il B 4 F O CRREAT L
oo A EKUETT R THIM 5% E Lz,
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2. FEBRAER

2-1 EEHPRT v MBI B BRI VR

AC-3933 |X. 6-8 Hz 33 L 1) 20-40 Hz DAER /ST — DN 72 5 ONZ 1-4 Hz OFE% /N T —
DOWONBEETHY . b2 HAREKFEHICELEET (Fig. 10), 7TEFLal oz
7 7 —VHEHK donepezil b [FIA£IZ 6-8 Hz 35 K TY 20-40 Hz DFEXf /XU — &4 L. 1-4 Hz
DR ST — %P SHTpy, AT 46 Hz D/SU—Z8N L, 8-10 Hz /8T — % b
=¥7 (Fig. 11),

A a0-30 min

4 @30-60 min
@a60-90 min
890-120 min
W 120-150 min

150-180 min

Difference in relative power (%o)
(=]

B180-210 min

8210-240 min

-6 ‘
14 4-6 6-8 8-10 10-12 12-20 2040 ~ ©240-270 min
EEG Frequency Band (Hz)
? 00-30 min
4 4 @30-60 min

B60-90 min

*
Yo 890-120 min

B 120-150 min

O 150-180 min

O180-210 min

Difference in relative power (%)
o
.

B8210-240 min

14 46 6-8 8-10 10-12 12-20 iy R
EEG Frequency Band (Hz)



00-30 min

5

@ 30-60 min

2 60-90 min

(58]

090-120 min

W ]20-150 min

0
[S¥]

m150-180 min

Difference in relative power (%)

a8 180-210 min
-4
@210-240 min
-6 .
1-4 4-6 6-8 8-10 10-12 12-20 20-40  B240-270 min

EEG Frequency Band (Hz)

Fig. 10. Effects of AC-3933 on EEG relative power in rats. AC-3933 was orally given to rats at 3
(A), 10 (B), and 30 (C) mg/kg. Relative power (%) for every 30-min interval after AC-3933
administration was recorded. Each column represents the mean + SEM of the difference in relative
power between the drug session and the vehicle session. *p<0.05, **p<0.01 vs. vehicle-treated

group (two-sided paired t-test). n = 8 for each treatment group.

£20-30 min
E 4 - @30-60 min
o
= i .
2 @a60-90 min
» 2 1
'i.% 890-120 min
2
e 0 A P
g ®120-150 min
g
2 2 A @ 150-180 min
g
a 2180-210 min
4 -
@210-240 min
R @240-270 min
14 4-6 6-8 8-10 10-12 12-20 20-40 -

EEG Frequency Band (Hz)

Fig. 11. Effects of donepezil on EEG relative power in rats. Donepezil was orally given to rats at
10 mg/kg. Relative power (%) for every 30-min interval after donepezil administration was
recorded. Each column represents the mean + SEM of the difference in relative power between the
drug session and the vehicle session. *p<0.05, **p<0.01 vs. vehicle-treated group (two-sided

paired t-test). n = 8 for each treatment group.
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22 MR T v MEEICET 27 2T a ) e R

TvFral AT 7 —EHEA physostigmine FETFE T Callih 2 320 L 7=, MH
WEET v MBS O ACh R EIX, 46.4 £ 1.77 fmol /7 Z 7 v 3 > (20 43fE]) T
&~ 7= (Fig. 12A), AC-3933 (%, B GIC LY, 3B LN 10 mglkg DJHEICEWNT, T v
NS O ACh R Z BN &7 GEREIEHERE ) DK 134 + 15.4%3 KON 175 +
16.7%) (Fig. 12A),  IABEE 5% 2 Wefi] & T ACh ¥alEifEsE & (AUCq,,) (., 187.7 %
7.4% - Kl T o 72 (Fig. 12B), AC-3933 54D AUCooh 1E. 3 3 LUV 10 mg/kg O H &
ZHEH 2306 + 11.9% -« HFRTIS 110 288.3 £ 31.2% « B TH Y . 10 mg/kg 51201 T
(T, IR G G R EREE I ER 23R v (Fig. 12B)

A B

220 1 ~~vehicle 350 1 #
g 200 - —0—:1’;0mg!l-:i. lg 300 -
T 180 - w10 mokg. 19,
%
£ 160 A
e
° X1
e 140 -
@ 120 A
©
@ 100
2
- 80 '
Q
<< 60 —t—t—+—+—+—+—+—+—+ 0

<40 -20 0 20 40 60 80 100 120 140 160 180 vehicle 3 10
I Time (min) AC-3933 (mg/kg)
AC-3933

Fig. 12. Effects of AC-3933 on extracellular ACh level in the hippocampus of freely moving rats.
(A) The results are expressed as percentage change (mean + SEM) from the mean of three
collection periods (basal value) before AC-3933 administration, shown by the arrow. Animals were
intragastrically given AC-3933 at 3 (closed circles) or 10 (closed squares) mg/kg, or the vehicle
(open circles). n = 8 per group. (B) Each column represents the mean =+ SEM of AUC for each
group (n = 8) 2 hours after administration of AC-3933 or the vehicle. ##p<0.01, significantly

different from the vehicle-treated group (Dunnett’s multiple comparison test).
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2-3 RART I UFHFELBEREELEEN
2-3-1 7w MY FHRKEK R
Scopolamine (0.6 mg/kg) 1%, 7 v MIBWTAHEICH RN TE 2 H 212D S8,

HHoZZME¥ETEAESE Lz (Fig. 13A, C), AC-3933 /%, 0.01 35 L 1*0.03 mg/kg O H
:°C scopolamine & L % BRI TEIOR/ 2 A EIZRE &7 (Fig. 13A)., Donepezil
13,13 X O3 mglkg D H & C scopolamine |2 X 2 H R HIASRI TEBY O 2 A 2 BE S
7= (Fig. 13C), Scopolamine |Z, 7 v s D& T — L2 AEE A A E (N S 7228, AC-3933
FB L O donepezil 1LV T 40 A [EIH W72 H &#IZ 350 T scopolamine (2 8 2 77— MR AR D
BB % 5 2 72 /- 7= (Fig. 13B, D),

ded

g A 'g B *%
- 80, E
S 5 50 -
::’& 70 A £
s 5 40
E b
c 0 S 30 -
£ 501 S 20
£ £
£ 40 1 £ 10
-] =
30 g 0
Scop sal + + + + + Scop sal + + o+ + +
AC Veh Veh 0.001 0.003 0.01 0.03 AC Veh Veh 0.001 0.003 0.01 0.03
g c *% -B b o
. 80 1 =
S 5 50 -
E 70 £
s 5 40 1
E b
c 60 E 30 -
2 501 8
g E 207
=
S 40 - 2 10
< s
30 e 0
Scop Sal + + + + + Scop Sal + + + +
DNP  Veh Veh 01 03 1 3 DNP  Veh Veh 01 03 1 3

Fig. 13. Effects of AC-3933 and donepezil on scopolamine-induced impairment of spontaneous
alternation behavior in the Y-maze test in rats. A and C: % of alternation behavior. B and D: total
number of arm entries. AC-3933 or donepezil was orally given to rats 90 min prior to the test.
Scopolamine was subcutaneously injected to mice 30 min prior to the test. Scop: scopolamine (0.6
mg/kg, s.c.). AC: AC-3933 (0.001-0.03 mg/kg, p.o.). DNP: donepezil (0.1-3 mg/kg, p.o.). Sal:
physiological saline. \eh: vehicle for AC-3933 and donepezil, 0.5% tragacanth gum in water. Each
column represents the mean + SEM. n = 10 per group. **p<0.01: vs. (Sal + Veh)-treated group
(Wilcoxon rank sum test); ##p<0.01: vs. (Scop + Veh)-treated group (non-parametric Dunnett’s
multiple comparison test).
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2-3-2 R Y TR

Scopolamine (0.6 mg/kg) 1%, ¥ 7 AD AR EITEN 2 A B S8, ZEHEEL
fB&mE L7 (Fig. 14A, C,E), AC-3933 /L, 0.3 3 X Ut 3 mg/kg @ & C scopolamine (Z &
% EBRNZBITEORAD 2 A EICEE S E7- (Fig. 14A), BZR A v /X—RXA 7 F=2X k
FG-7142 /%, 3B LN 10 mg/kg DHE T, F£7=. donepezil 1% 10 35 X T 15 mgikg D H&ET
scopolamine |Z & % B IR TEI O 2 A RIS [EIE S ¥ 72 (Fig. 14C, E), AC-3933 35
K FG-7142 (3 A AR T I ARLE~ 7 ADOET — MRAREII N L TR L2 5 2 -
7= (Fig. 14B, D) %3, donepezil i% 15 mg/kg D HEIZBWTHOT N TIEH 20, AEICEA
%% 80 X H7= (Fig. 14F),

A *% 3 B *
e 80 = 50 -
5 # 5
o i |
E 70 I i £ 40
£ @ I
g 60 - s 30 -
S I
S 50 - 2 20 -
5 E
% 40 - % £ 10 -
= o
< 30 S o =
Scop Sal + + + + Scop Sal + + + +
AC Veh Veh 01 03 3 AC Veh vVeh 01 03 3
C 9 D
—~ 80 - *% = 50 4
= £
5 70 - e 40 -
g I E
© ©
S 60 - 5 30
Q0 5 T
_E 50 - .g 20
® S
S 40 - £ 10
2 =
< 30 2 o
Scop Sal + + + + o+ Scop Sal + + + + o+
FG Veh Veh 0.3 1 3 10 FG Veh Veh 0.3 1 3 10
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E = £ 5.
£ 80, E
": Q
8 704 1 g 401
= ©
S 60 5 301
Kol —
c 3 20 -
$ 50 - ) :
g 40 - c 10 A
£ g
< 30 e 0
Scop Sal + + + + Scop  Sal + + + +
DNP Veh Veh & 10 15 DNP Veh Veh 5 10 15

Fig. 14. Effects of AC-3933, FG-7142 and donepezil on scopolamine-induced impairment of
spontaneous alternation behavior in the Y-maze test in mice. A, C and E: % of alternation behavior.
B, D and F: total number of arm entries. AC-3933, FG-7142 or donepezil was orally given to mice
90 min prior to the test. Scopolamine was subcutaneously injected to mice 30 min prior to the test.
Scop: scopolamine (0.6 mg/kg, s.c.). AC: AC-3933 (0.1-3 mg/kg, p.0.). FG: FG-7142 (0.3-10
mg/kg, p.o.). DNP: donepezil (5-15 mg/kg, p.o.). Sal: physiological saline. Veh: vehicle for
AC-3933, FG-7142 and donepezil, 0.5% tragacanth gum in water. Each column represents the
mean + SEM. AC-3933; n=8 per group. FG-7142; n=12 per group. Donepezil; n=10 per group.
*p<0.05, **p<0.01: vs. (Sal + Veh)-treated group (Wilcoxon rank sum test); #p<0.05, ##p<0.01:

vs. (Scop + Veh)-treated group (non-parametric Dunnett’s multiple comparison test).
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2-3-3  Donepezil & DOFHZIR (Y FRIKEEAER)

Scopolamine #%3& H 3RS ATENIE®E 1L, 0.3 B3 L1 mg/kg @ AC-3933 D EAl 512
FoTHEICKEENT (Fig. 15), HMALETITIZE A LHEDRE RS RVHED
donepezil (3 mg/kg) & AC-3933 (0.01-1 mg/kg) ZHFH&ESG34 25 L. AC-3933 MEA Tl
R 7R 720 0.03 mo/kg O & K0 SGEE M 235890 Hiv, 0.1 mglkg LA o> AC-3933 &
3 mg/kg @ donepezil & OFFH TITHEHFIICA BERVEN RO bz (Fig. 15), Wi
DIEIZBNTH YT ZADET — LR AR~ DZBITR O b/ -7 (data not

shown) .

o
& o
- #

Alternation behavior (%)
wn
o

40 - I I

30 - -
VSS S$SSSSSSSS

Donepezil -+ I .

(3 mglkg) 0.01 003 01 03 1

AC-3933 (mglkg)

Fig. 15. Effect of co-administration of AC-3933 and donepezil on impairment of alternation
behavior induced by scopolamine in mice. V: vehicle (0.5% tragacanth gum in water) +
physiological saline. S: vehicle + scopolamine (0.6 mg/kg, s.c.). AC-3933 (0.01-1 mg/kg, p.0.) and
donepezil (3 mg/kg, p.o.) were mixed, and the mixture was orally administered to mice 90 min
prior to the test. Scopolamine was injected 30 min prior to the test. Each column represents the
mean + SEM. n = 6. **p <0.01: vehicle -treated group vs. scopolamine-treated group (Wilcoxon
rank sum test). ##p <0.01: scopolamine-treated group vs. AC-3933 alone group (non-parametric
Dunnett’s multiple comparison test). tp<0.05: scopolamine-treated group vs. concomitant

administration group (non-parametric Dunnett’s multiple comparison test).

35



2-4  MK-801 #  RilEba & el R
2-4-1 ~ U RY TR R

MK-801 (0.1 mg/kg) 1%, ~ 7 2D BRI TENZ A EIZHED S (Fig. 16A, C, E) .
27 — MRS AE A EICHEI S 7= (Fig. 16B, D, F), AC-3933 /%, 0.3, 1 3 L 1 3 mg/kg
O B C MK-801 12 & % F J6 U AS B T Db % 45 35 T a4 & 7= (Fig. 16A), — 5. BZR
A U R—=RAT =R k FG-7142 1£.0.03 7> 5 30 mg/kg O A E#PHIZ 35T, % 7=, donepezil
15 775 15 mglkg O FBHFPHIZH VT MK-801 12 & B ZeM{EE B E 2 E Lo
7= (Fig. 16C, E), MK-801 |Z k%47 — M@ AER OB LT, AC-3933 Lt
FG-7142 132 B2 B XIS 72 » 7= (Fig. 16B, D) 7%, donepezil IXiBRIZ V- K
H&E (15mg/kg) IZHBWTHREICHEAD SH7- (Fig. 16F),

A dok b B
S 80 £ 609 e
= I S £
.g 70 - £ T
g S 401
g 60 - o
& 30 1
S 50 - 2 :
T 5 20 4
c 40 <
2 ) = 10 -
= o
< 30 o0
MK Sal + + + + o+ MK Sal + + + + o+
AC Veh Veh 0.1 0.3 1 3 AC Veh Veh 0.1 0.3 1 3
C e« D
- 80 - *% S 60 - *k
2 c
~ )
§ 70 ~ I £ 50 1
> e
© © 40 .
S 60 ‘S
-2 50 g %0
S ] E 204
E 4 g
8 g 1%
< 30 2 0
MK Sal + + + + + MK Sal + + + + +
FG Veh Veh 0.03 0.3 3 30 FG Veh Veh 0.03 0.3 3 30
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F *%

]
= 80 £ 60 -
5 5 50
(=] i i
% 70 T E
40 -
S 60 .g
g 50 4 g 30 I
s E 20
g 5
s 407 £ 10
< =
< 30 5 0
MK Sal + + + + MK Sal + + + +
DNP Veh Veh 5 10 15 DNP Veh Veh 5 10 15

Fig. 16. Effects of AC-3933, FG-7142 and donepezil on MK-801-induced impairment of
spontaneous alternation behavior in the Y-maze test in mice. A, C and E: % of alternation behavior.
B, D and F: total number of arm entries. AC-3933, FG-7142 or donepezil was orally given to mice
90 min prior to the test. MK-801 was subcutaneously injected to mice 30 min prior to the test.
MK: MK-801 (0.1 mg/kg, s.c.). AC: AC-3933 (0.1-3 mg/kg, p.0.). FG: FG-7142 (0.03-30 mg/kg,
p.0.). DNP: donepezil (5-15 mg/kg, p.o.). Sal: physiological saline. Veh: vehicle for AC-3933,
FG-7142 and donepezil, 0.5% tragacanth gum in water. Each column represents the mean £ SEM.
n=12 per group. **p<0.01: vs. (Sal + Veh)-treated group (Wilcoxon rank sum test); ##p<0.01: vs.

(MK + Veh)-treated group (non-parametric Dunnett’s multiple comparison test).

2-4-2  ~ U AWIRALE LSRR

#1EITICR T 5 2 >0k GRUBRF O RIZE V- DO & = —J —IZ{E\V 7= NDO)
ZNEIUCHT D RBREII DT OAUEREICBW T 22 (Fyy 106=1.45, p=0.16, Fig.
17A; Fe4=1.13, p=0.35, Fig. 17D; Fo,=0.60, p=0.79, Fig. 17G) . £ 7=, & 1 (T2 BT 5 W
& (DO LT NDO) ~DOEPREFFITAERER TEWVIIFE O b o 7 (Fss5=1.68,
p=0.16, Fig. 17A; F445=1.27, p=0.30, Fig. 17D; F4 45=0.71, p=0.59, Fig. 17G), =45 OfEHI%,
PR DALIE DEMI KT DREIER 2N & 2 U TR EILE IC X D RRITE~ D
BNRIRNZ EEBERLTWD, B 23YTIZR W T, BIEALE ~ ¥ 213 NDO 2k~ DO ~
DORBEEM N A BEIZED - 72 (Fi106=33.94, p<0.01, Fig. 17B; Fg 9=31.92, p<0.01, Fig. 17E;
Fo.90=35.62, p<0.01, Fig. 17H; 3 ~T post hoc paired t-test, p<0.01), Z#LiZxf L. MK-801

(0.05 mg/kg) 4LiEE~ 7 A 1%, DO ~DHEFEIEM] A NDO ~DPRZRFEH L IZIZFRFRETH D |
DO L AT CORRERIFRM LV b - 72 (Fig. 17B, E, H), AC-3933 ALiE~ 7 A%, & 2
AITIZBWTNDO LV DO AREICESEE L (Fig. 17B), —F ., FG-7142 B L}
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donepezil L&~ 7 A (XTI H MK-801 ALiE~ 7 A3k L7z DO 38 KX UV NDO ~DHRIRIRF
W] & AR Th o 72 (Fig. 17E, H) o #BERETORHEIZI N T, WTFHORERIZIB N TS
MK-801 AL~ 7 A [ MLALIE ~ 7 2 A~ EICIREZ R L7z (Fs5=17.80, p<0.01, Fig.
17C; F445=28.48, p<0.01, Fig. 17F; F4 45s=24.02, p<0.01, Fig. 171; 3T post hoc Tukey’s test,
p<0.01), AC-3933 1. 0.03. 0.1 33 K081 mg/kg @ i &Iz 30\ C MK-801 42L& 2 L % DI i
DR T 2 A EIZRE w7 (Fig. 17C), —7F . FG-7142 ¥ X O donepezil I%, MK-801 (T &
% DUEOAR TIoxt U CEIEZNIR GO b iven>7- (Fig. 17F, 1),
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Fig. 17. Effects of AC-3933, FG-7142 and donepezil on MK-801-induced memory impairment in
the object location test in mice. A, D and G: exploration time in the first trial (T1). B, E and H:
exploration time in the second trial (T2). C, F and I: discrimination index. AC-3933, FG-7142 or
donepezil was orally given to mice 60 min prior to T1. MK-801 was subcutaneously injected to
mice 30 min prior to T1. MK: MK-801 (0.05 mg/kg, s.c.). AC: AC-3933 (0.01-1 mg/kg, p.0.). FG:
FG-7142 (1-10 mg/kg, p.o.). DNP: donepezil (1-10 mg/kg, p.o.). Sal: physiological saline. \Veh:
vehicle for AC-3933, FG-7142 and donepezil, 0.5% tragacanth gum in water. Each column
represents the mean + SEM. n=10 per group. *p<0.05, **p<0.01: DO vs. NDO (paired t-test);
t1p<0.01: (Sal + Veh)-treated group vs. (MK + \eh)-treated group, ##p<0.01: vs. (MK +

Veh)-treated group (Tukey’s multiple comparison test).
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2-5  Eilin~ U AR 2 RAEREE TRIE A
2-5-1 Eilin~ U A Y FHRIK KR
i~ v A (20 2 HLLE) 46 PeZ et RITHE T T — Z B D721 AC-3933 HE AL E
DEAFTY FRORERR AT o2& 25, FHE BRI TEIRIL 59.2 + 1.8%, &7 —
LRZAEEIL 180404 ThH o7, ZOH LY ZFATHIROE N~ T A% 24 JLIEATZE Z
% FENRHIRERIC W = i~ U 2O B RISSATEIRIL 495 £ 1.7%, 27 — A2 Al
1% 17.8+£05 TH o7, AC-3933 i, 0.05 5 L UN0.1 mglkg DA EIC TET — AF AR
B A G2 5 2 Ll ABICE R~ T ADZERIEETE S 2 #9% L7- (Fig. 18A, B),

A # g g B
= 70 £ 25 -
= S
S 60 £ 20 4
] ] T
< 1 - 15 4
2 50 ;
§ £ 101
5 40 S 5
%30 g 0
Veh 005 0.1 Veh 005 0.1
AC-3933 AC-3933

Fig. 18. Effects of AC-3933 on age-associated memory decline in the Y-maze test in mice. A: %
alternation behavior; B: total number of arm entries. Veh: vehicle for AC-3933, 0.5% tragacanth
gum in water. AC-3933 (0.05 and 0.1 mg/kg) was orally given to aged mice 60 min prior to the
Y-maze test. Each column represents the mean + SEM. n = 8 per group. #p<0.05, significantly

different from the vehicle-treated group (non-parametric Dunnett’s multiple comparison test).

2-5-2  Elin~ v 2 ar i R GAER

i~ v A (20 »HLLE) 43 LA RITHE T T — 2 HLY 072312 AC-3933 MEAL
B OZM CHAMERRHERBR T o712 & 2 A, FHEkBIFREL 0.07£0.03 Tholz, 20D
D ERBREB DN SN T A% 24 PUBRATEE 2 A FAFHmERBRICH W - Ein~ v A
DL %03-0.08 + 0.02 Th -7, AC-3933 HRHAHFAERIC VT, B LT
AC-3933 (0.05 33 LT 0.1 mg/kg) #5-HEDH 134T COFLRERNIL, T 189+
218, 178+ 19, BLUV 220215 THY ., ZHHIZBW TR FIICHER AL
WO BN o Tn (Faps=1.37, p=0.276), Z D Z &%, AC-3933 ALE N~ 7 2 DYIREER
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ITENC KT LR E 5 X oo Z L 2B LTS, £, 2RI 2R O
ZITRO N T (Fs £=1.03, p=0.415) ., WIRIZxIT DWGAFIEITRR D B o T, 5 25
TV T, AC-3933 (0.05 mg/kg) ALERETIX. HrarWikOBBE R DS BEA IR DR
RER K 0 R VEEIASERD B2 28, FALE RS 2 BEAA & i iRic 9 5 R R
MICBWTHEREITRD b7 (Fs 4=0.37, p=0.866, Fig. 19A), —J7. #kBIHRE
IZBWT— TR E DB CHEERZILNED B (F, ,=5.58, p=0.011, Fig. 19B) .
Dunnett #RE1Z £ 0 . AC-3933 ™ 0.05 mg/kg ALEREIZ I\ TIRBHALEREIZ A THE R
BRI s S 7= (Fig. 19B).,

t 14 - o Familiar E 0.25 - it
[4]
.ﬁ, 12 4 = Novel % 0.20 -
c
& 10 - ' 015 -
£ 84 -% 0.10 -
E 64 E 0.05 1 *
_5 4 1 = 0.00
8 24 2 .0.05 1 LH
o o
g 0 ) -0.10
1] Vehicle 0.01 0.05 Vehicle 0.01 0.05
AC-3933 AC-3933

Fig. 19. Effects of AC-3933 on age-associated memory decline in the object recognition test in
mice. (A) Exploration time in the second trial (T2). (B) Discrimination index. AC-3933 (0.01 and
0.05 mg/kg) was orally given to aged mice 60 min prior to the first trial (T1) of the object
recognition test. Tests (T1 and T2) intertrial interval was 3 h. Each column represents the mean +
SEM. n = 8 per group. ##p<0.01, significantly different from the vehicle-treated group (Dunnett’s

multiple comparison test).
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3. BE

LA BT OERIRBAFE O B 2 5180 D 72D . FIHIERIREABR B P IZ BV TS v —
N—DEEFEDHTROFEE LTHOWAEIE P TETWD, FHRERD L, FRHRE
PRIBTIX, 1BEIRZ THIL 5 2L FHINA A~ — T —DRD TH R0 — 5T,
PO ORNE, & D WIE IMRI 72 £ % W TREERBER O P TOER FRIZIT 9 &
WORY A B 5 T8 Fhx T AC-3933 DFBIEIGIIED WREIE AR S 2D, T v

I~ BBz A B E U SO AT I K 0 R ANE TR S donepezil & DG A T o728 2 A,
6-8 Hz D/ XU — O YEAN WAl Ol U 7o i 284k & L CTRld bavlz, 2 OJE AL 0
R E LTS, AChIZ 0 28T 22 En3mbiTngd ™, 7o, 0 K
OEENNTEERAEDOHRICERT 2 LM ShTnd P, ZhodZ &b, AC-3933
I% AChE PHFEZE & FIERICHHXIZ IV T ACh MR DIFENZ M L, SO TTEZ b
ebdeBEILND,

51 BT, AC-3933 MRS YT 2D O KTik% ACh lFff 2 iR X5 2 & 2B 52
IZ U7z, FLEARETIE, MM LD AC-3933 I3MN ACh 1R ZIRT5{L 9~ 5 wIREME
DR SN, £IZC, invivo v 7 aXA4 7Y A EEHWTHERNEG% DN ACh
WERE~ DB DWW TR L7z, £ ORER. AC-3933 I EIKFHIZT v MEENDH D
ACh izl i U, £ 57 2 e T 0> ACh i B — e kR T i1 10 mglkg @ H
BIZBWTHE ThH-T-, 2O Z &5, AC-3933 [IMPN ACh fiieR 2 IRIE L5 2 &
BN o T2, LU 5, AC-3933 0 ACh W#EfEHS 38 /5 /1% 10 mg/kg O i &2 8
WTHIRR 175% F TOHIANT Lv7e < | I THA STy AChE FLEAI D ACh 1
IERICHARD E/hSWb D TH o7 ™™, Zhid, AC-3933 0 ACh Bk FafFE FH T
73 AChE [HEAIL 1T R 6D THY . £, LZFFRFIZISVT ACh FREETR 2 12
Bl SH0n 2 L AR LTV D, T, ACh IEBHEEER MO ERr b= 4 %K
RVEBNIE T, LFFRF LD 5 EITERICB VT E D 2 < O ACh Zilff S5 2 & 3
LEEINTND ™, GABA HIERIC L 2 MHMEDHIH %55 5 EM %9 % AC-3933 (28
WThH, MREOTEME(LALEEZRRFZ ACh #RER DOTEMA LA KV iR < 5] & Z 3 mlEetEn
EZHN, ZORIZOWVWTISHOBRTETH 5,

FTEYER AR ETC L > T, AC-3933 |3 ACh #hi% R DREREIR T2 & 2 3RApkREmE &

(scopolamine FHEFEFLIEFET) . Glu MfE R OREREIR I L 258 4HERER S (MK-801 7578
FLIERRE) BLORE~ U AR DRI T2 WET 5 Z LRI o7, Bl
FESRAVETAEPEER & U CHRARME ] & Cuv% AChE BLEA] (B 21F donepezil) 1%, & DiaH
BRIZEBN TRV < b O TR < | SHEFRIEANTIL L W R ORONEEFINE LT

42



WD O T A = — TR OSEBIMFIE TIE. RIMFEIERZIC BT D ACh MR O
ZERERRD LN TWNHHR D Nz T, Glu R, 512 NMDA Z &K N L 7=z
ERDOHERELIEESCREICBW RO LD P, AEOKBFHIB VT, AC-3933
% scopolamine #FFEFLIERE D A7 57, donepezil TIX &L ENEBD LN T
MK-801 #E R RLIEFEF 6 L ChUEDIR AR Lz, TDZ &k, AC-3933 [Tk DA
SEVRIRIEL D b KV IR O W ORHERIEANC 72 2 ATREMEZ R LT\ b, SHIT
Fral) 27 7 —EBHERIIESRROREMICLVEGELZ BF5 2 L13#EE L <,
TOZELERMREEE T AERO—2E LTEZLR TS O, AC-3933 (347 & —
T MERIZBWTT v Fral v 27 7 —BHEERIZE 7202 ERHLNCE
TV (HL1ERR), LER-T, TEFLal rzxs 7 —BREREAITORE
R BH TR BERB SO L sHEO 7 v Fra ) =27 7 —BHERD
R TERVEA, AC-3933 Z BN ST 5 Z LIc k> TLVBNERIIREE L T-5F 2
EDRHIFTE D, FEBR. A ITARHEITHI 72720 donepezil & AC-3933 DOFH A XLV i@
WinlERE SR AR T 2 L AW S NS Lz, A REIOfKE R, AC-3933 23 FRAIE ISR
ELTHAITOEHOAR L B3 OlpEEE OFHAE LTHEHATEL Z L 2R L
TW5,

HFREED D BIED T /LY A~ —IRlEHRIE & U CHRM H ST D NMDA 4544,
P CH 5 memantine 13, 18 Fl7e Glu 12 X 2 M AHIRSE O FFE 2 Il 3~ 5 S R 3 it &
TD ¥, 5F D NMDA ZEE~OEZEOHNE Glu O 72 Bl XA R SE
BORKE 2D RN DY | TV NA ~—RHOIRFEIE S L CTEY Tiden & TS
D, AC-3933 1%, A7 % —75 y M3 T NMDA S8R5 W7 D o Ui
AR Y T X UAEAENL L Vo 72 NMDA 2 ZAR DTG PEFIETEAL~ O i & B At 3R 72 72
WZEPALPITR->TVD GBLESMR), MA T, invivo~A 7 m2A7 UL AEI
BT Glu OFFETEERZ RS20 I 3 x O T MRFHI BN TR E TV D,
- T, AC-3933 1L Glu fif R OMSRER 2 L A filEmE 2 WET 5 L DD, NMDA %
AR U CEBRET 2 TRetECimFC Glu Z i S 5 flREEIXR< . Z oAk
THIRARILAER EDBRRIT RN EE R D,

WIANLERLERBR TIX, Zo0RBEOMKEZH LN U~ U7 ZAZREIETHEE, RIZ

UL OOMRDNLIEZRZEZ THORR S B, @, ~ U 23 a Rk LTk %
FFHREmOMR L0 b ERREFHDR S 2230 5, Z D7D, WIRONEDZEAL D3
TE WU~ U RIIMEE ZZE 2 T2k (DO) (THartEz2 & U, (B2 28 2 7 VWk

(NDO) £V &R HEHT D Y, MK-801 AL~ o 2 Tlk, MIKDONEOTIENEE S
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% 7= DO OALE OISR TE 720 B, Fex ORFHIB N TH, DO & NDO Dk
RERNC AN O LT, MEOFENTE TWARNWT ERE S, BEREWZ &2,
MK-801 L&~ & A DA DERRRFHRNLE 1 #ATRHIZH A~ THED o7, 2O Z L
~ U ADNPEED S DITHFMEZE L TV RWZ L AR L THEY , TRbbmEED L
DOFLIEITFEF STV RN EHERE I D, ARIORKERIT, Glu MR ANVREIZ ZZRIFEAIC

BOWTHEREEZREL VWD EE2TRRLTEY, TN, v —REFICBIT 5%
MZRINHEE ) DK T 125 L, AC-3933 1 donepezil LA LD IRIESN R A R4 Z LN WIFF T 5,
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%3 AC-3933 ORI RE R E U B E R 12 B 5 2 /st

AC-3933 DRI RE R & UGB R OIEMBEFIC SOV THEE T 5 720Ic, Ry o7 B e
VIR (BZR) T Z A=A N TH 5 flumazenil Z T, AC-3933 @ scopolamine i
SR EREF UGN B LU0 MK-801 3 st B e FH UG EH O iialiR 217 - 72,

1. EBRbR L EBR T
AREIZBT 2882 AOTRRER T, TR AAE AR A S . AFFEA B 525k
ZERCEDEREZT, EREBMBERT A BT A e -> THEE L7,

11 B

HEVE ddY < 2 (2530 g) & HAT AT LS —E D AT LT, SR X %5 7k
TG AT WDl — VT~ 7 A % T8 LU L, BB PRl 7 e B 7% 7 i &
THAT). iR (23+3°C). B (55+15%) 7%HBYEE S BEICTHE L, =
F(AAZ LT) BEOKIABICERTE 5 X5 105270, AffE. 7 A EOBILY
MaBE . ZORERICHE,

1-2 fERE

AC-3933 35 1 1} donepezil hydrochloride (donepezil) 13k H AT A BLEE (BR) (L52WF42AT
WIZTHE LT, Zofth, SBRICHWZLUTOIEEWIZ-2W T Sigma-Aldrich X0 AFL
7= . B-carboline-3-carboxylic acid methyl amide (FG-7142) . flumazenil. (-)-scopolamine
hydrobromide (scopolamine) 35 & UY(+)-MK-801 hydrogen maleate (MK-801),

AC-3933, FG-7142 ¥ X U" donepezil 1% 0.5% k7 47> M2, & 7= flumazenil 1%, 0.4%
Tween 80 % & e AEHEAY AR IZ M) L 7=, Scopolamine 35 X Y MK-801 1%, ABRAJEHIIK
R Lo, ~ 7 RCBIT DGR &L, 10mLkg & L7,

1-3 Y PSR

Y TR AR 1T, 5 2 B 1-5 | CRCHR L 72 B HE U T3 L7, aBRBHAA 90 4l (1F
FHFEBURFFR] O R T IT 30 F6 LU 60 27 i) (SHERE Dt N #5217V, RLlEhEE 2 Ak
8572912 scopolamine (0.6 mg/kg) & 5 % MK-801 (0.1 mg/kg) % iRBRBHAA 30 45 il
(ZBC TG L7z, Flumazenil 13, #BRBA LA 30 /0 ANIZIEENIR G- L7z, dife L TR D 7 —
LM LT (REATENEIRD) 2802 LT ORUT L0 BRI TEIRZHH L,
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(ZRATERER (27 — AR AR —2) }

1-4  WIRALE TR

WA EFCERRBR I35 2 5 1-6 (SRRl Lo FIBICHE L T L7, 26 1 3 THR%A 60 43
AR D #5247\, MK-801 (0.05 mg/kg) % %5 1 :4TBHAA 30 43 B iz T
H. U7z, Flumazenil i35 1 317046 30 /o RTICHERENE G- LTc, MIE~OERZEITENX. @
KDIZENER & D WITE TR 2ITE L ER LT, (MMEZEWER (DO) LA
REFEMIR (NDO) OEEZRFRIZ LLF ORI Tk oiibifgik (D) 28 L,

{ (DO DOFRREFE —NDO DOEERIEFH]) (DO DEEFRIKHHE +NDO D PERIFR]) }

1-5  HEEtHEdT

T — X L RS (SEM) TFHRGE L7z, £72, T COREHENTIX SAS® System
VT Lz,

Y-maze test TId, ZRITENR £ 721327 — LR ABEUS DWW CIABEALERE & Foigks e
& DR d D VT ERLIEEERE & R E & G & O Ll A Wilcoxon rank sum test, #%ER4)
B HRE & flumazenil ALERE & OFE T non-parametric Dunnett % 2 5 L e al Bk 2 BV CHENT
L7,

W IRALE R T, 25 1 BATICIR W TRAR DALEIZE W TR D Vg A A 3T 5
D120 BALERE D Z N Z N ORI 5 PRERIF I DWW TRAGHIE okl &5 H5y
s THRE Lz, £z, 8 1 EITICRB W TR E ORG-S B ORFATEN B L T
D DN OWTEHIET 2 7212, B LERED 2 MR 3T 5 RERER IOV C— ol
BB 21T -T2, SHIT, #23TICH1F % DO & NDO 2k 2 ERRIFHIC DUV T
SAE I E — el 5 B HT 21T > 7= 1% . paired t-test & FH N CTHEAT L7, 5kBIGRERIC SV TC
(X —IChLIE S T 21T o 72 Tukey Y% B ILIGRREBR (C TREAT L 72, A EKIEIZ S~ T
ifH| 5% & L7z
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2. FEBRAER

2-1 Scopolamine %6 Gl B & BB E ST

Y FREREEEERIZ I W T, ~ 7 RO ZEMEELLIEI U flumazenil HARALE (5. 20,
B LU50 mglkg, i.p.) FEELB LTI/ 0 -7 (data not shown)

B2 BICCHA LR L RRR, ~ v R Y FARBKEKERIC 35\ T AC-3933 (X 0.3 mg/kg
DM &ETHEIZ scopolamine |2 & 2 Z2MifFEriiEiEE 2t L7z (Fig. 20A), Flumazenil
T ERRAFAIIC AC-3933 DIEH ZFEHT L. 20 mg/kg AL IC B W THERFHEAIICAE B0
Loy gV (Fig. 20A), BZR A > /N—A T T=A |} FG-7142 % 3 mglkg DHAETHEIZ

scopolamine |Z X 2 ZEfIfE¥EF B E A &E L, T O/EM S flumazenil (20 mg/kg, i.p.)
Lo THEIZHiE = (Fig. 20B), —J5. donepezil (10 mg/kg, p.0.) {Z & % scopolamine
I 2R RS E I EE I, 50 mg/kg @ flumazenil (2B W T BT ST
(Fig. 20C).,
A B
- ; A
g 70 = 80 - Hok
5 r =
> 60 - S 704 1
2 50 & 60 -
g § 50 - #
S 40 ©
S £ 40 -
< 2
30 < 3p
Scop  sal + + + + Scop sal + + + +
AC Veh, Veh, 03 03 03 FG Veh, Veh, 3 3 3
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80 - * 1t
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Alternation behavior (%) O
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FLM Veh, Veh, Veh, 20 50

Fig. 20. Effect of flumazenil on AC-3933- (A), FG-7142- (B) and donepezil- (C) induced

restoration of scopolamine-induced amnesia in the Y-maze test in mice. Scop: scopolamine (0.6
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mg/kg, s.c.). AC: AC-3933 (0.3 mg/kg, p.0.). FG: FG-7142 (3 mg/kg, p.o.). DNP: donepezil (10
mg/kg, p.o.). FLM: flumazenil (A, B: 5 and 20 mg/kg, i.p., C: 20 and 50 mg/kg, i.p.). Sal:
physiological saline. Veh;: vehicle for AC-3933 and donepezil, 0.5% tragacanth gum in water.
Veh,: vehicle for flumazenil, 0.4% Tween 80 in physiological saline. Each column represents the
mean = SEM. n =12 (A), 8 (B) and 9-10 (C) per group. **p<0.01: vs. (Sal + Veh)-treated group,
t1p<0.01: vs. (Scop + Veh,)-treated group (Wilcoxon rank sum test). #p<0.05, ##p<0.01: vs.
(Scop + AC/FG/DNP)-treated group (non-parametric Dunnett’s multiple comparison test).

2-2  MK-801 i %6 AR P 5 Sl B (R B
2-2-1 Y FHRIGKEKEER

B2 BT THA LR R, ~ 7 R Y FRIBRERERIZ 350 T AC-3933 1% 0.3 mg/kg
DM ETHEIZMK-8011Z & o Z#fFERLIER S 2 o L7225 Z OfEM X flumazenil (20
mg/kg, i.p.) ([ZX o THFLES N2> 7= (Fig. 21A), MK-801 L& 2 L W A EICHIIN L 7=
7 — MMRAEHEIZ KR LT, AC-3933 3 L U flumazenil 12 X 5 223580 Hiv7e i 7= (Fig.
21B),

A ** T B *%
< 70 - —‘ 3 60 - |
o L Tt 50
> 60 - o 1
< I £ 40 -
2 -
: 50 - S 301
E= Q@ 920 -
5 401 E
5 S 10 -
< 30 T 0
MK Sal + + + + EMK Sal + + + +
AC  Veh1 Veht 03 03 03 AC Veh1 Veh1 0.3 03 0.3
FLM Veh2 Veh2 Veh2 5 20 FLM Veh2 Veh2 Veh2 5 20

Fig. 21. Effect of flumazenil on the beneficial action of AC-3933 on MK-801-induced impairment
of spontaneous alternation behavior in the Y-maze test in mice. A: % alternation behavior; B: total
number of arm entries. AC-3933 was orally given to mice 90 min prior to the test. Flumazenil,
given intraperitoneally, and MK-801, given subcutaneously, were injected to mice 30 min prior to
the test. MK: MK-801 (0.1 mg/kg, s.c.). AC: AC-3933 (0.3 mg/kg, p.0.). FLM: flumazenil (5 and
20 mg/kg, i.p.). Sal: physiological saline. Vehl: vehicle for AC-3933, 0.5% tragacanth gum in
water. Veh2: vehicle for flumazenil, 0.4% Tween 80 in physiological saline. Each column
represents the mean £ SEM. n=12 per group. **p<0.01: vs. (Sal + Vehl + \eh2)-treated group,
t1p<0.01: vs. (MK + Vehl + Veh2)-treated group (Wilcoxon rank sum test).
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2-2-2 WAL E RIS RABR

~ 7 AR EFEERBRIC BT, B 1EITICR T 24ER Z L o DO 3 X UYNDO (2
it % ZEARIER (Fo,00=1.09, p=0.38, Fig. 22A) | 35 J UMS AL BER 0 B HEFR I (Fy, 45=1.33,
p=0.27, Fig. 22A) IZB W THERZITRD bive o7z, 5 2 3FATICE N T, SALERE
2317 % DO & NDO Z A E UK DRI ORI A R 2R 2 b 03788 B (Fy 99=36.49,
p<0.01, Fig. 22B) . RUEALERE, AC-3933 ALERER LY AC-3933 & flumazenil ALEREIZIS
VT DO Tkt d D HRERIFF# 23 NDO (k3 2 BRI L W b A EICE -7 (Fig. 22B),
72, MK-801 ALEREIT DO 3 LT NDO (Zxtd 2 RZRFFHNZIERZETH Y . 705 1
ARITICBUT 2B LD bEP ST Z 0D WIRORIBIIEE 2215 2 L NE
DFEENFEEIN TS Z EAFE I (5 2 &), @RIz W T, AC-3933
1%0.1 mg/kg D & T MK-801 L& I K - TR L7 DMEDIR N 2 A EIZEIE S 7273,
Z ® AC-3933 DEM I flumazenil (2 X - THiFL & 722 h- 7= (Fig. 22C).,

A B
—_ 18 - T1 [u]0]e] —_ 18 - T2 obDOo
S 16 - S 16 -
g BNDO g BNDO
— 14 - — 14 -
Q Q
2 12 g 12 - R
= 10 A = 10 A *%
= =
L 8 4 L 8 4
© ©
s ® s ®
o 4 1 o 4 1 I"'.
> >
w 2 w 2
0 0
MK Sal + + + + MK Sal + + + +
AC Veh1 Veh1 0.1 01 01 AC Veh1 Veh1 0.1 01 01
FLM Veh2 Veh2 Veh2 10 30 FLM Veh2 Veh2 Veh2 10 30
0.8 1
x 0.7 -
S I
2 0.6 -
s 0.5 1
= 04 A
E 0.3 A
= 0.2 -
@ 0.1
a
0
MK Sal + + + +
AC Veh1 Veh1 0.1 0.1 0.1
FLM Veh2 Veh2 Veh2 10 30

Fig. 22. Effect of flumazenil on the beneficial action of AC-3933 on MK-801-induced memory
impairment in the object location test in mice. A: exploration time in the first trial (T1); B:

exploration time in the second trial (T2); C: discrimination index. AC-3933 (0.1 mg/kg) was orally
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given to mice 60 min prior to T1. Flumazenil, given intraperitoneally, and MK-801, given
subcutaneously, were injected to mice 30 min prior to T1. MK: MK-801 (0.05 mg/kg, s.c.). AC:
AC-3933 (0.1 mg/kg, p.o.). FLM: flumazenil (10 and 30 mg/kg, i.p.). Sal: physiological saline.
Vehl: vehicle for AC-3933, 0.5% tragacanth gum in water. Veh2: vehicle for flumazenil, 0.4%
Tween® 80 in physiological saline. Each column represents the mean + SEM. n=10 per group.
“p<0.01: DO vs. NDO (paired t-test); "p<0.01: (Sal + Vehl + Veh2)-treated group vs. (MK +
Vehl + Veh2)-treated group and (MK + Vehl + Veh2)-treated group vs. (MK + AC + Veh2)-treated

group (Tukey’s multiple comparison test).

2-3  AC-3933 e b & et 1R 1 S8 BLRR ] D L

AC-3933 ? scopolamine #% % G 1B LB BT 45 L OY MK-801 35 F8 FL f be s
AR DE M DWW THERIR BRI 2 DIRGEET 2 BT, &GO E TCORFM A4 2
TY PRI 21T > 72, AC-3933 (1 mg/kg) #~ T A~FEOEE L, 30 0®H 5 Wi
60 7341 Y FHRIPK IR ER 2 SEhif L 7= & 2 A scopolamine &5 %8 FRIBRE H X VT AL D AL E I
FHZIRB W TS IREICSGE S 72y, MK-801 a5 atiEREE 25t LTk 30 /04L& Tkt
PRENFRD LT, 51 60 /I CHBERUERERNRY btk (Fig. 23),

Q 80 - Scopolamine MK-801
s
S T
s 10 oo
S . &
2 60 -
c
o ek
= 50 -
[+
c
-
S 40 -
<
30
AC (1) AC (1) AC (1) AC (1)
Sal  Veh  0min 60min V" 30min 60 min

Fig. 23. Onset of the beneficial effects of AC-3933 on scopolamine- and MK-801-induced
impairment of spontaneous alternation behavior in mice. AC-3933 (1 mg/kg) was orally given to
mice 30 or 60 min prior to the Y-maze test. Scopolamine (0.6 mg/kg) or MK-801 (0.1 mg/kg) was
injected subcutaneously to mice 30 min prior to the Y-maze test. AC: AC-3933 (1 mg/kg, p.o.).
Sal: physiological saline. Veh: vehicle for AC-3933, 0.5% tragacanth gum in water. Each column
represents the mean + S.E.M. n=10 per group. **p<0.01: vs. Sal-treated group (Wilcoxon rank
sum test); ##p<0.01: vs. (Scop/MK + Veh)-treated group (non-parametric Dunnett’s multiple

comparison test).
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3. BE

BZR A /=R 7 A=A M, MBHELREICEIT D GABA (T & 2 ML o> il 48] 2 8
SEDL LI Lo TEEIERMRARDOEDIELED D LNMb TS *8, ZhE
TOET,AC-3933(IBZR/X—L ¥ LA U R—RT7 A=A M LTOMEEALTEY .,
SR LA D FREMEREIR I k3 2 BIE R RS> ACh #hiftFds KO Glu #ife R DFEREIR T I
L HRLIEREEZUGET 5 2 & 2lE Lc, AT T, AC-3933 O ACh #itR H L <13 Glu
PSR OBEREIR FIC K DB E OUEEMMF 2O T2 BT, BZR 74 =
= A N ToHD flumazenil |2 L DHEHFERBRZITV. T ORERIZOWTHE L=, Flumazenil
IE, in vivo RERICIBW T BZR 7 =& hOoA U NN—RT7 =X NOIERZHEIT 5729
WA ENTWS, Murata b 32X % & flumazenil 125 275 Y Kk ACh SZAAIC R4
BHBFMEXFR - W& 72 BZR 70 X A=A R THH Z ERMESINLTND, FTo,
F & 13X flumazenil BAAD Y FRBKEERBR CRuEEE 2R S0 2 L 2R LT\ 5,
Y TR RBRIC 3\ T, AC-3933 O scopolamine 7% 7E REIE R E B EHT flumazenil (2
Lo THPLE . AAEIC BZR A /= A7 F= A |k FG-7142 ™ scopolamine 7% % it [ &
SEMEM B flumazenil 12 & - THBLE N2, 2D O RIT, AC-3933 O ACh #1#% % D%
RN TS L B RRER E B E AT 1BV T BZR A5 LTS Z L &M RIBT 5 b
DTH D, 5. AC-3933 DS UEIEMMT 2 & 0 FICHETT 5729012, BZR
AL A2 Z DT GABA ZFKY 7 2=y F OB(sFZEW 2 & & FV TR A
Td 5 ¥ —J5 donepezil 1 X % scopolamine 7% %& 50 i & & e 35 M 1T flumazenil (2 & -
THEBEZ T o=, ZOZ &%, donepezil ™ ACh #FAHEREIR FICE A4 2 o lEkE
FEOBEERBTICBNTBZR BEE L TV RN &2 RLTWD,

AC-3933 23k L 7= Glu fifh OBSAEIR T2 L 2 FifERE 2% LT, FG-7142 Tldck#
LigWafREtE R Eife (BB 2 mS ), & 512 AC-3933 0 MK-801 75 7 Fi i b & i
AL flumazenil 1Z K- THFL SR> 7z, [AIHED flumazenil 12k > T, AC-3933 @
scopolamine FFFLIBMREELEEMIIHEII SN2 006, FHHiRBRIZCB 2 HERET
B 5 ATREMEIXIR VY, Ko T 25 OfERIT AC-3933 O MK-801 7% 7 Rt F b 5 e 1 FA B
FIZBZRUSND X — 57y 3G L TND I EEZRB LTS, v 7R Y FRIKEKER
(2B T MK-801 #RRLEMEE 1L 7/ ~ZBRY T FICE gD L) Wil »
% %0 F7- estrogen 75 NMDA Z AR & I Uiz 7 UnEiEhE 2 i S8, 22
FLEOHBR R A R T LV I WERH S ), X512, nicotine A5 MK-801 %22 fE 2
BHEEZLHETL LV OIRELDHD D, LinLans AC-3933 1347 % —4 v FEHIEIC
Lo TN D OZFEWIITHAFEEZ RV EBRHLMNIZR> TS B LESR) -
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&7 5 AC-3933 D MK-801 # FE AP H LB EIIBE I 2 b OZBEEMREEEG LT D
FIREMEIAR U, BLREN = & 10 AC-3933 D R 1K T X LEEREE R ELEER & MK-801
B OB E UGEE ) OE R BRERICIE 30 RREO TN HH Z L BRI LN 5T,
Y ENEEF AR L V. AC-3933 (5 mg/kg) &~ 7 A~BEOERE LIZHE. &51% 30
IR WTRARMPRE (7 U — (KRBT T 150 nM) ([ZHEL., ZO%IE—EHEic
MR EVEET D ERHLNTR> TS (ILHTERE 1.2 Ref) . SN FRBRFD
BehGE & MPIRE & ORITRIBEYR & 5 L IET 5 & . 1 mglkg D H & T AC-3933 Z#% 1
BE La. 30 0 &ICH T 51t 7 U — KRR 30 nM LHEE S D, AC-3933 D
BZR ~Of GBIt (Kifl ; 5.15 nM) 6B x5 &, 5% 30 228V TAERNIZIX
AC-3933 7% BZR /M L CHENEZHKBT DI RENHFELTND L TPRIND,
MK-801 # 3 itiEmE L ZEIEA N flumazenil IZ Xk » THsPLE N Aotz Z &, BIW
scopolamine FEFFLEMREELEEM & MK-801 F ¥ LB E U S EH ORIEM AR 2 5
Z L id. AC-3933 DRRHIEREFE EAE M B OIEMEF 3B 5 L T S et 2 =4 %
LD ThD, 5%, FFHRBEHZ XV PALNITREHRETH 5,
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FAE RUYVTREURREA VR—RT7 I=X MERIC X ZEIERICEY
HIRET

RV PT R UZR/EK (BZR) A V/X—A 7 =2 ML, GABA #i&R Ol & &4l
T 5 OfEx OMRRROIEERMEZ®mD 5, 207D, BEAEEOE W BZR A /=27
=X M GABA #ESRIC K 2 il A 58 < i L, B ARN L A BE T D 2 LA
STV 080 (Fig 3), —F T, BEAEEDKBZR S— ¥ /LA L NR—RAT A= X
M, EATEYED B BZR 7 VA N—=RAT A=A h O T LEIVER Z 8l L->->, ACh
PR DTGB 2 0 S, SRR EWED RS MF S D )

1 EIZBWT, AC-3933 IXEATEMEDOR BZR /=Y v LA U R— AT T=A h T
HHZENRHLNTI o7z, ARFETIE, AC-3933 O HIAX#RE R B Sk O EIVE 3 Bl "l REME
M 272012, FIR D& S L7z AC-3933 OfiYN BZR HHlLE % in vivo Z B ARERIC
FoTHLMZLIEtE, BZR A v 3—RA 7 I =2 MERIZEIK T 2 AR 72 AL R

BUWER (CREHER - k) 2oV T2 FREZ W THRE LT,

1. SEBRAPRL & BRI IA
AREIZBT 2882 AV, TR AARE ARt IFFEA B 525k
ZERCEDEREZT, EREBBERT A BT A THE-> THEME L7z,

1-1 fEHEY

HEME ddY ~ 7 2 (16-18 g) # HAT AT /Lo — L0 AF L7, $MRE X 28X 55
27 IAF /D —DIl~ 7 A% T-8LTOINE L., BB (FFRi 7 NS5 7HEEE
THRAT) . =i (23+3°C), MJE (55+15%) MEEEHINEWEICTRHFT Lz, =
B (CE-2, AARZ LT) BLUOKITHHBIZEIRTE 5 X252, Afifk, 5-12 H DI
L 2B &, TO®BIERICH -,

1-2 fEMRZED

AC-3933 LK H AEARIE (K LA FEFTIC CTHRL L7z, B-carboline-3-carboxylic acid
methyl amide (FG-7142), methyl B-carboline-3-carboxylate (B-CCM). I35 X UX flunitrazepam
I Sigma-Aldrich X v | [°H]flumazenil /% PerkinElmer Life Science Inc. X VW llEA L7=, Z Dfh
DAL E T —RE 72 iR s 2 A LT,

In vivo A RBRICE VT, [PH]flumazenil (1 ZAEFAIAIER TR L, BIRNES- 21T -
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7=, Flunitrazepam I%, 0.4% Tween 80 & T A B BIGIRICIRME S B -, ROKE5 21755
£ AC-3933 35 L N FG-7142 (£ 0.5% b 7 4 MATRICIRE Uiz, §RIRN IR 5217 5 B4
AC-3933 33 1 0 B-CCM 1% 0.2 N HiFR I ff (5 mo/kg VAIR) S7-1%. ABIAHIK CH
HIDREICHR Lz, ~ 7 AR 558 EIE, 10mLkg & L7z,

1-3  In vivo S ZRHE AR

[PH]Flumazenil % I\ 7= in vivo Z F KK ARERIL, Atack B PO HIEICHEL TITo T,
VIS L <X AC-3933 &~ U AICRE O # 5 L, 55 432 [*H]flumazenil (50 pCi/kg) % i
IR G- LTz, 8RR S-00 5 5% iz it L, IME 0o 14 {580 15 mM Krebs-Tris
#Ef ((in mM) NaCl (118), KCI (4.8). CaCl, (1.28). 1.2 mM MgSO, (1.2), Tris-HCI (15).
pH7.4) IZTHREY R — I L7z, MEREYR— K (300 uL) (2 15 mM Krebs-Tris $E7# %
ZMZT1ImL & L%, GFIB V7 A~ A /0Ty ANRN—T NV E—%Ey LIk
N2 L —25E (MB-48, Brandel) % W ClETREICE D BIF 0L, 74 05—
13K % 50 mM Tris-HCI &% (pH 7.7) 5 mL T3 [mIPEE L7=D B, /S TIVIZ AL, K
Ky >FL— a7 70 (ACSII, Amersham) 10 mL 21z CHRE 5 L%, ik
YFL—a o H— (Tri-Carb 3100TR, Packard) % FH U THRUHTEMEZRIE Lz, 4
A EITEHAEZ O~ T AWM E VS LN BTEEZ v, IERF RS EICIE,
flunitrazepam (10 mg/kg) % [*H]flumazenil 4 5-(j 25 /X (CHEFEN G- Lz~ 7 A L 0 155
NI HSHEEZ e, SRR ERERIZLLTORTHEML Lz,

& NS

={1—(AC-3933 LiE I Dt & B — IEFFRINFH B &),/ (B 6 & — FFRF SRR & &)} X 100

1-4  REAEAE AR

FOABREAET, R E R 5%~ 7 AZBIT D I A7 v — X AKEO A HETREL L 72,
~ 7 A2 AC-3933, B-CCM F7-13A#E (0.08 N Hifig % &t EFIR BHRIR) ZFIRN RS
L. #5% 30 5, 34270 —X AR HONTRE L, S5I2, AC-3933 [ZOWT
V3R 5% 90 Ay IS 1T 2 At AR E I B BLES L T2,

1-5 @2k AR
ALRRERVER L, MRk B 2 O TR L7z *, M2l Takigix, sk

“HmoA—7r 7 —hA(FX,30cm; BE, 5cm) BLO/ e —X K7 —A (K X,30cm; i@,
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S5cm; FE,15em), L TCERENDOT —b% ETEATESHROT T v hiv— 2 (i,
5cm; £, 5 cm) MO INDIORAT T AT v 7 MO+FRRE L2 TH O |
RED BSEecmOEmIITE YT 7 Sivie (Fig. 24), AC-3933 5 X UNFG-7142 2~ 7 A
~REOEE L, 60 3% T v FA—A RICA—=T 07— AR KO ICEE, 5
S B BICHRFITEI S B, 7T — L ~DEADERIT, R T X THRT T v FR—24
INHAET = MMIERICRALTRIE L Lic, IRFETEILE T A THRE L. EthoVision 2.3
(Noldus Information Technology Inc., USA) Z fWTHENT LTz, A— 7 > 7 — AENEIA L
F =TT — WEERR OB A IOV T TFORIC L W R LT,

I =TT = AEANFROEIG (%) = A —7 T —LEAL 2T — A AF X100
T =TT — AHERR OEIS (%) = F— 707 — LAERR (F) 300 (7)) X100

1-6  AEAHRHT

A ARAA TR T, AT 7 — ARG & A — 7 07 — AEHERFFIZ DV,
Z NN EAVERE & BRI E VB RER] C O — JThLE S BT 21TV, FG-7142 ALEREIC
BT Student’s t-test Z IV THEGHIEIT 24T o 7. TN CTHE/KAEIZMM 5% & L7,
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2-1 In vivo 5z FAHE G kR

AC-3933 Z A L#Z DK BZR EHLRIZOVWTY T AZHWTHE L& 25,
AC-3933 | LI FE IR AFAYIZ [PH]flumazenil D54 2 FHE L, 100 mg/kg © A& TIE 91.1%0 5
R TH -7 (Fig. 25),

100 7

80 1

60 7

40 7

% inhibition

20 7

; 1,0 — 100
Dose of AC-3933 (mg/kg, p.o.)

Fig. 25. Inhibition of in vivo binding of [°H]flumazenil by AC-3933. Mice were orally

administered AC-3933 (1, 3, 5, 10, 30, 100 mg/kg) 55 min before the [*H]flumazenil intravenously

injection. The data showing the % inhibition are expressed as mean + SEM. n=3-4 for each

treatment group.

2-2  FEEAE AR

WIAVEREICR W T, S 47 n—X A LAFHFET 5~ 7 AT O b/ o 7z (Table
3), B-CCM IZ, 1 mglkg DHEND I A7 1 —X AEBRFED Hiv, FHEOHEME LI
R ARSI L7z (Table 3), —J5, #lRIN# G- L7 AC-3933 (3T L 72 K
& (20 mg/kg) 2BV T HEBEERERITIRO o7z (Table 3), 7=, BOE
Tl AC-3933 13 100 mg/lk D EF THE L CHIRBE A EEL L2 -7z (Tabled),
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Table 3. AC-3933 potential for seizure after intravenous administration in mice.

Number of mice
with convulsion
Vehicle 0
AC-3933 (mg/kg)
0.3
1
3
10
20

Group

O O O O o

B-CCM (mg/kg)
0.1
0.3
1
3
10

Mice were intravenously administered AC-3933 (0.3-20 mg/kg) or B-CCM
(0.1-10 mg/kg) and observed for 30 min. n=10 for each treatment group.

o N o1 O O

Table 4. AC-3933 potential for seizure after oral administration in mice.

Number of mice

Group with convulsion
Vehicle 0
AC-3933 (mg/kg)
3 0
10 0
30 0
100 0

Mice were orally administered AC-3933 (3-100 mg/kg) and observed for 90

min. n=10 for each treatment group.

2-3 ARk R

BZR A > /X\—AT A=A b FG-7142 (100 mg/kg, p.0.) &, ~ 7 A DA ATk
ZBT oA =TT — hDEANERE A B S, Elo, AT 07— L ERH
A EIED &7 (Fig. 26B,D), —J7. AC-3933 1% 10 33 L 18100 mg/kg (p.o.) D&
ICBNTZN S OIS WD S LIRS SRz bO0, ZOFERIFAERLOTIE
727> 7= (Fig. 26A, C).,
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Fig. 26. Evaluation of AC-3933 and FG-7142 potential for anxiety in mice. AC-3933 (10, 100
mg/kg) or FG-7142 (100 mg/kg) was orally given to mice 60 min before elevated plus maze test.
Effects of administration of AC-3933 (A) or FG-7142 (B) on the ratio of open arms entries are
expressed as mean + SEM. Effects of AC-3933 (C) or FG-7142 (D) on the ratio of time spent in
the open arms (%) to the total duration of the test session (5 min) are expressed as the mean +

SEM. *p<0.05 vs. vehicle-treated group (Student’s t-test). n=12-14 for each treatment group.
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3. BE

AC-3933 @D BZR A »/N—A7 A=A FHEROFRMERIER 23T 512 H7- > T, %
FTRHE S 2 %G ETILEWPIMAIZ T EBIT L TV OGN E2 LI L TR LH
NiD, 2O, ETROES L7 AC-3933 DN BZR HHL#E % in vivo S RIS G5
BRIC K > Tl L7z, A IIEERIC W R R O 55 (100 mg/lkg) T AC-3933 DJiK
W BZR AR EMLRIL 91.1% TH Y . THRVERIEN 2 3 - 2 (2130 e N R B2 &
HEZEZ B, —Ji, AC-3933 O~ T A % WA TENSEPRZAOREM Tl 3 mg/kg BL FC
BNMEEZRLTND Z Enh | AC-3933 MIEBNFEELOD 72 DIT /RN BZR (LT
5%FEETH > TH 0 Th D AREEN RS,

GABA OER ZES S ¥ 2 EHD RV (f =27 T=2 F & L CHEEATEME) BZR
TNA UN= AT A ME, ERERO ) 27 PfESRTW S 9, AEIOKRFHZE,
Th, BZR 7 A U R—=RAT A=A N Toh 5 B-CCM IE, 1 mglkg, iv LV~ 7 ATEHEA
W7z, —J7, AC-3933 |E 20 mg/kg, iv & L < 1% 100 mg/kg, po D HETEH ~ 7 A TR
AT SERD o T2, MA T ARSI L e 2 o 7208, 7 v MZBWTH AC-3933
TR AR S0 o e Z Evh | AC-3933 DAL Y A 7 (3R TRV & Tl S 4
%, B-CCM IZEE R AC-3933 D BZR A v /N— 27 A= 2 [ & L COEAGTEEDIR X )3 icip
FHRIATZTITTWHEDEHRIND,

REFREERAER OB SIZHOW T, v 7 AEZE TR BRI CRlMl L7, FER B

IZBWTHBWAZERFERARZEO b, BRIk E oz B-IAR Y VIFHERD BZR A
VN—AT = A R FG-7142 % NE A E L CRHIE L7 & 2 A, FG-7142 1 100
mg/kg, po DHEIZEB W TH B RNLHRIERA B S 7=, —J7. AC-3933 |Z 100 mg/kg

IZB W TAZRIER 2~ A58 0 Gz b DD ZOEHITAEER D TR o7,
AR L DR~ — VN K DRI T, AC-3933 (X~ 7 RIZHBIT D Y FHRIKEKHER

(scopolamine #F % FLIEFE %, MK-801 5 R0 E) O/ A% &I% 0.3 mg/kg, po. ¥
AL E RO (MK-801 7 G0IEREE) ORADA %I &1X 0.03 mg/kg, po, Z L CEln~
U ACEIT B Y FRKERER W IR O F0 A %0 R 0.05 mglkg, po TH o722
En, i LY 3B FLULEOR e — VN EETE TS, —J7, FG-T1421X Y F
UK FEER  (scopolamine S5 FLIEMES) ToORD AR ED 3 mg/kg, po Th o722 &)
BRE~Y—V UL BHERETHD LHEIND, SEIOFKRNG, AC-3933 O RLERA
DU 22713 FG-T142 [T~ MRV L HEZR S D,
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BIE

1906 4EIZ RA Y OREHEET B A R « TV NA 7 —INEHIDT VY A~ — i B

IZOWTHE LT 5 L0 ENRIME Lz, ZHIVE TITIERITE < OILBEIFTE - BRRMFZEA
MR P CITbR TE D, HROFRILE 2B L~V Th 0 RR % 58ih S8 5 3KHA
RBEMAD) 1IRIENTAFIE LRV, HEIER & U CRABEREREE 23 M H AT 523, 3R
ASRERR EW IR L U CHEREEA SR TO 2 EATT7EFLra) =277 —F il
EF 4 #l & NMDA ZEERAEHHAI L HOAZTHY . ZHOHIANC L DT VY A ~—THD
TR B MR TR Z & DA 2R BT RGO B BB BEN TV D, Ll
MR D, ZIVETE S OIGFRFEEMOBIRBIEIITON TE 23, TV A ~—IRIaH
DOBHFEEES LI T < | OB E TES TR,

P BIRFAFFEOMWFE TR L T2 1,6-F7F U VU aFEkod AC-3933 (X, BZR IZ
XU CTEWBIRE & B2 L Qe 72, BZR AR R 6 B X7z GABA
HDfER TBPS f A BROFE R NG | N—=v % oA U N—=RAT A=A M & L TOWEEH
THLZLEBRMEMNE RS-, BZR A =27 T =2 ME, MO NERRTH D
GABA 1% DIEE) 2 558 , GABA 1T & - THIHIAIZHIAE S T 2 o fik 5 8 % & 6O
YR STV %, GABA (T & » THI M E 2 52 1F 5 #hi R D O & DIZFREIFERE I BE
B35 ZERMB TS ACh MR AH Y | BZR A v /3— A7 d =2 ~E ACh #if% R
DOIEIMEZEHO DL Z LI I VRIMEELZ®EHDOLIENINETICHRESNLTNSD,
AC-3933 (X ACh WEFREIEMEEIISC. MBS T 2 REIMBIL OMBIEMEZ R~ L, 5 A D
U >k ACh 2 R IRHE T3 scopolamine |2 X A itiElEE 2 ET 5 2 ERHL TR - T,

—J T, BZR A /X —RA T T =R ~E, GABA MR OIHIHSEE 2 MR35 = L v b,
ZOBEATEEDTRNT VA L R—= AT T= A MIERERLSCRLELDO Y 27 B3 msn
TW5, EEERIEAOMBIIZ BZR 7L A LV R—=AT A=A F®D B-CCM %, £7=. R
LRRAEVEH O X BRI ER R IZ B W THRDWRZERERA AR S/ BZR A v N—AT
T=A MO FG-7142 % VTRl L 7=, ##52R. AC-3933 (ZII R ZZERATE /R oR A AR
AR ENT, +HRE—J VMR TE L Z ENHL MR -T2,

AC-3933 17 EF vzl X7 7 —EHEA donepezil TILHEL)Th -7 Glu #fEHR
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