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Effect of nicotine on neuronal dysfunction induced by intracerebroventricular infusion of amyloid-f peptide in
rats. Takafumi Noshita, Norihito Murayama, Shizuo Nakamura, Eur Rev Med Pharmacol Sci. 19, 334-343,
2015 [55 1 E]

Cognitive dysfunction induced by sequential injection of amyloid-beta and ibotenate into the bilateral
hippocampus; protection by memantine and MK-801. Shizuo Nakamura, Norihito Murayama, Takafumi
Noshita, Ryoko Katsuragi, Tomochika Ohno, Eur J Pharmacol. 548, 115-22, 2006 [ 2 &]

Effect of bFGF on neuronal damage induced by sequential treatment of amyloid  and excitatory amino acid in
vitro and in vivo. Takafumi Noshita, Norihito Murayama, Tetsushi Oka, Ryoko Ogino, Shizuo Nakamura, Eur J
Pharmacol. 695, 76-82, 2012 [ 3 E]
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AB: Amyloid 8

ACh: Acetylcholine

AD: Alzheimer’s disease

APP: Amyloid precursor protein

bFGF: Basic fibroblast growth factor
ChAT: Choline acetyltransferase
DMSO: Dimethyl sulfoxide

EDTA: Ethylenediaminetetraacetic acid

HC-3: Hemicolinium-3
HBSS: Hanks’ balanced salt solution
MTT: Thiazolyl blue tetrazolium bromide

nAChR:  Nicotinic acetylcholine receptor
NMDA:  N-methyl-D-aspartate
PTBBS:  Peripheral type benzodiazepine binding site



TIVI A = (AD) IIFBEHED—2Th Y | I TIEIIIIE UIRRICHE T DAY EIRIE CTh 5
[1, 2], AD ORI E & HIZHIML, 2010 AEOHE TITAHA T 3500 HALLEAEEL TV
EEND 3], AD T 2 HEAISERO—DITEEE CH Y | FEMIICIE= Y — Rt (b2
REEDIHH] « 2T 2 o 7o ARSI RO 2 EE S, RO TERE  Grafichy
L) ICHRAICREEN LS, Bt GRSV EREORR) (TR £ olEE
DM, AD BETIE, ThoHOBREEIChiE, 2MREaiEE, SaaEE, FHREEEORAE
REFEE A>T 5 [4], AD I[TRHEAVZIREIFT L & LTI lastl 5 < Itk D ZEiE03 6 0 |
FIAR AR b e U LB ABE L M IS T I A RREE (AR) OEFEN T
515 [Bl. TS OIREFHZ LT R BRI A £ 0 . BEERC IR, £ Dk, i
SHEERVEI I > TN T EMBHLMNE 725 TEY [6]. ZOMEHOMERIT AD OIEROZLITR S
LTW5,

AD DIKIZIWTIE, TEF/Lal s (ACh) OERMERETHLa) T EFNET AT =T7—E

(ChAT) DFEVHXT [7, 8] X°. ACh DD [9, 10] 2315 TERY ., fik, AFERDIFHEIZ ACh D
PEAAREN IS EEZHNTE T (U ARG, — ., 7% I UERIE. 31T 2 EE B
PARIEEWE O—2>TH 5D, AD ITBWTIE, ZOZFERD—D>TéH % N-methyl-D-aspartate (NMDA)
SAEPRENTEE LS TEY | HIEE ORD Y 2RI TS (IH X UBRIGH) . SRR AD
BE T, RO 7 N2 I UFRRESEIN L TR Y [11), £7- AD BEOFEEMTIZZ L Z I v
fig N7 L AR—Z—DREDMET LTS [12], E5I2, ABIE. AD BE OBV TEARE LTE
D Z L, AD OJFIEFERICES BE LTV D EEZ LN TS (ARG [13,14], ZDIGi%
TR DAL U FEEMEAD BB T AR DRI D AP RIBIFE F'E (amyloid precursor protein,
APP) %2, -t 7 L & —BEAERDIERF L E T 57 L =) ORI FAZERP A ST D,

AD OIEFRIEIT Bk U7z 3 DOMGEUIIESE IR SIVTE T, = U UARGITKRT L Cid, ACh D5 fiR%
P2 Z L2k 0 2 U AEBIEMR AR LT 2 2 ) VAT T —BER (KR, A7
U, UARRFTIV) MERSHWALFEAIN TS, £, I IVBGhEREC, T2 Iv
BRSO 2Tl % NMDA SZAABINEEE (A~ F ) S, AD ICHERA STV, &6
(ZHIE, AD OTRIESCEMA B L, ABIGIIC X D, AR -CRBET S A2 L L7 SRA s
RaCREEIR - ORSRBFE DM Thodv D [15]

ZIVETIZ, ZHESZER AD OFIET VISHE SILTW DAY, 522U AD OFFREE K L 7-Bi)E
TIUIAFAE L2\ [16), ST, ABIZREE L7 s A ROERZ L OE 5 sy El S, 8)
WRBET L E LGS TS [17), LLZNG, 20O X 9 7as s B E8i i, #ED AR
DOEFELT 2 v RMFERCT A hathd RoRN, 7'V A—T A, BERMEEOZNE, B L USRI
REFEEIIRRO HILD DD, AD BEIZROILD K O 7RBE ARSI B S e [16], £
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PEAD 2P LB L TS EIEE 7RV, SDIC, B Ui, HERFCEIROEMES 25 %
Bl WBEEEOA Y ) —=0 7R LTEMT AR S5, —J7, <D AD OFW)ET /L &

LTSN TE72b DL LT, BLET NV EMREEET AN H D, ZET NV E LTI 24 1 Al
%z 7o Fischer3dd SBHEMET »~ &2 WD S OREUBIEE T L~ 7 A7 ERM BTV S [18,19),
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BEEETNLELTUL ABRA LT R RUVEIMNICIEAT 2 H 002 U ARGRIZEE SV TERLE
FUTZRIME I T~ K72 EDVAIHILTND [20,21]), AEREEET /U TIEREMW) DIERLATEE T,
FOHVE|Z B L7 O A AT D T L N TE DAY, WITINAR AR Z R R LA LT 5
EIFHERZR Y,

T T IR CREE & 2 Oilfe Ch 578 A7 T 5 FEIZEHE Sh g [22], £V AX
KKEERRERIT, BB OKE FIZRRSN- 7T v N7 4 — L& R LitlET e il
LR T 5 [23,24], ARHECIIEPHO Seta 2 FH2 0 1 U 7o 13 ORI & RCIEDSTE
liCE. KA IT 258 - FLIESRE TR KA TH 5 Z LAVRSNTWD [28), —J7. %)
FIEBREABRI T, BWINER Y 3 v 7 ZRET DT TF v o —DOBEN A RN 5 2 & 2 - a5
AT, MBESITIRAT L7O@ A - GLEHRE ARl 2 2 L8 T&E D [26], b 2 D - RLiE
FHRIZ, AD BB TR ONAMEHBICERE L= 77 - SilEfEE A7 M cCE 5 B2 bnbH 2 &b, ADE
TNOITEFHIR & LTAS ANHITND, FEEITZ < O AD OEWET /U T, E U ZFAUKEE
IR IR RS ST B REE DGR DD Z L AR STV D [22]

AW TIE, BYEEH ST D AD RS T L H Tl ST TVRnZ &0, ZDJFKO—
U573 AD OEWIET VHWT L bl T2 & 2, B e BT T L OEEERA D & &b,
BEA70 AD IR0 OB ORMIAA T o7, 35 1 BT AB ZIMNITIEAT 5 2 L Lo Th
LTy MEMEEETLZHV, =aF U PEAChZAE AChR) (FEIETH D =aF > DR
% 2 SOfTEEER (B ) AFUKKEE T JOSEREREESEFE) & A LRI LV EL, =27
UMY AR OBRETTHE A U O SUERE A UGE T D T L A LN LTz 55 2 BT
AR B X OMIAEMET 2 /e, invitro 38 LT invivo (123U CTHEERAGZ I E ER 284 2 & 21
BINC LTz BT, AR EBENET X B A AR DO CRIET 87727 v MEEETT VAR L
2o SHIT. 20Ty MHEEET VEMWT, BUFETH L A~ F Ui ER LOE - &
EEEAWET D 2 L 2HER L, %3 % Cld, basic fibroblast growth factor (bFGF) 23EERICIFET /L
(B DR L 5 - SRIEREEIC L CTARI T D Z L AR Lz, AR TR LN AR, AB
LBEENET X BROOFIC Lo CTHEET A MSlaEHE T VOFREEZ T L L bio, AwrTF Uil
Mz, =2F B LODFGF 73 AD IR E L CORREMEZA L QD Z L 2RBT 550 TH D,



FI1IEABFHHT v MEREEET VBT =aF OrhE
F1H S

AD D=1 Y ARFHTIE, AD DJFEIRIZ ACh DEEAERENEILGS 5 L B2 5T, ACh DEFIAIC
13A A2 T VR L RO 2 FEAMEE L, &4 LTC=aF e A0 UAMEBEEE LT
EHT 22 &0, =aF 2B AR (WAChR) BLOALAD U 2R EIRFIIL TS, nAChR 131 4
VT RNVIZIR, — I B AT ) RIS AR TH D | DTS S K USRH AR
RITIASFEHLL T D, nAChR1E5 DDH 7=y M TS5 5 AL L THREL, ZhETlla

(@l -al0), B BL-PB4)., y. 8, eDITHOVT 2=y "PRIESNTND [27-30], —F, LABY
VEFRLS FEEOY T Z A7 (ML-B) AMEET D,

NAChR FEIBE CH D =a F XN aDBETHENL RKIWE TH D, 2V AGRIZINZ., AD D%
JiE & WY L ORICAOHBEN S 5 & OHEITIESE [31], &< AD x5 b Liz=aF DA
Bt N TE, LinL, =3 F 08 AD BEICRIT D8R Z TUE L7z L W O s 5 —TJ7
[32]. 1Z& A EUENR ARSI olo T oHELHY [33]. =aF D AD IRfEEE LToaAM:
IV U bR DavTunieny, Zeds, FERIFTICIVNT=aF Uid, Flix ORI Lo TGRS
DA ok ARG 27~ 377213 C7 < [34, 35], AD DA FZSEE7 /L (55 APP
BRI D FT AV 2=y I~ T R) ZOTRENIRN T, nAChR Oz U LA TEIE S 2 Uk
TLHI LR ENRESNTND [36].

ARETIL, 7y MIEREETT /IR 2598 - fMERE I 2 =2 F L O aE ) ARUKKE
g JOVCEEERIC L R LT, 7 v MERMEEET L E LTI AR & 3 ARINENES
T5ZLITE D 2 U AFBEE O - SRR EO M TN 5TV BTV,
DFER, =aF > (AP HEABILED 3% 5 1 H 1[5], 0.2 mgkg OFET 9 FMIEIENEKSE) |
[FET/MZIRIT 558 - elEmELSEE L, TOEMICIT= ) AEB AR OBRE TN BE 5 L T\ D
T EARE I, AR, =aTF N ADTRRICAZI ChDH Z L 2T & L bIT, EOIEHIA
T =ALD—Sia o~ b DThHh D,
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AT DEWFRT, 7T AEHE T 7 —~ RSt (FORIE Th OV U —Heat:
SIS A ) OBMEBRERIE . £/, FHEOBMHHEEE ST Tk
A 7o ECHEM Lz, MM F344/DuCry 7 > b GRERBHAART 18 #ll, 320-360 g) (37 v—/L
RV N—RRASAE L0 AT UFBRICAE U, B 12 REEEOBIRE AR (A 7 D4 7
e TSR O FCERE L, ] EKITHICHBICBR S o, (T8RRI~ T/al 8 Kf 30
I 4 B 30 Sy DORINA T 72,

AByp IR ET T L O/ER

Ao FFEREGEET /WL ABraz (ANASPEC 1) A JREEZ B /KIZIEA L C 1 mg/ml 8K 47
B MM F344/DUCr 7~ b OAAINE (7L 7~ X0 %05 1.2 mm, A7 1.5 mm, %S 40 mm)
(AT D Z LR OIERL LTz, 7236, ABre IIRDIENIL, T v a2 h2yLEZ—/L (40
mg/kg, i.p.) BRI CIMENEELEEICEE L, RS, 7L~ — T LXK FAT LT,
RCEBALIC A R ==2— 1L Z&4F A L., osmotic mini-pump (Alzet 1003D, Alza 1) % AV T, 20 pg/
body DT 3 AEICE S TRHFHNAT S 7o AAFIHRHZIIAA R =2 — L OADLREIT-
7

O

=aF U EAERE ((S)-3-[1-Methylpyrrolidin-2-yl]pyridine, RBI 1, LA T =252 ) [ 34EF AKX
(TR L. ABrap IHEENTEABRLAD 3 T4 ) DI THRBROEA H £ T, 0.2 mgkg DHET 118
s H (A~®). 1 H 1L BENEE Lz, Zo=aF Of&EE, MEICFS -3
ARG A S BICRE L7z [38], AFEEE (Vehicle ) 121d=a T 98RO 0 IAEFIR K%
[FRRIC I G- LT,

N "f\_ 4./—\ “

N,

/
OH O

"oy

H
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O OH
ZOFVBEARE
(S)-3-[1-Methylpyrrolidin-2-yl]pyridine
MW: 462.41
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60 cm D AT L AATF—/VEIDMfERAFEI RS 45em £ CTAF L ILY (08kg) ZIEN LI
FLAfOK (R 24 + 2°C) Zlz L2 BT Kl 4 5555 Lok o sy ook
M F2emicT 7 UMD T T oy MR—2A (B 10em) ZkiE L7 box Az, Ao IC
X, Ty FOBRRRTFRNY LRV H— =Y, arta—2— AERONERE %
BE L, FRIMAEC CINOOMEITEE L., £/, 7T v MR—LONE SR TOM
X—E & Ui, KIEREZIET » N a2 K S5 A% VAL ONLEIZET 4 FETRRE L,

TERSAITIE, ABapTEA 87 AfRL D 1 H4RUT, A 4 AL 72, #3507 TIE 7 b
HIFE R DO— 2D AFENICAK S, T v BT T MR— LB 5 £ CORH] G ;
escape latency) ZHIE L7z, 7 v MITT v hR—2A B2 10 BUEE L=, 7— IR LTz,
7 v MR 120 BLINIC T » RAR—AZEIETE 2o 1ot ZORECRITH T & L,
WEEIRA T 120 # & L7z, RIAWN® 4 381713 60 FRIE TITV, S AKDERTITHEE/ERLOIRIC 4
BT~ T O R Z AV,

TREFAITIE, BRI THONE T L7 2 LIRS I L, 77T v FaR— L& FREL THRIE
60 FORIKFEN A VKN, 7T v FiR—LDH > 1= 2 R58) 5[0 (annulus crossings) Z7HIE L
7

WA TICRBT DAMENTOZ » hOTTENT, video tracking system (VIOS-88, Bio-medica 1) %
AWK L, 2 E=2—4%— (PC9801, NEC) % I\ T escape latency 35 & Ut annulus crossings
fihT L7z,

BN EE AR

ZENAOIERRE R BRI X, AL TEAD 80 A% LV step-through D SEEREE 2 FAVVTI T 7=, [H
EEITHE ({E20em, F510cem, X 15cm) EHFE (E25cm, E25em, mE 25cm) 2D
RS, BRI THEIY | FRICTER Y 2 v 7 252572007 ) v REsE L,

BARITCIL, 7y MESRICHE L, ZO%EE & OROHEIV IRZE /LT > h23EE
WCHERICBEI CE AL 91Uz, Ty RRE=EIZAD &, HHIVREA LT, 7'V » RIZHERER
HEZ2 0.6 mA, 3 MEDEX T = » 7 (Shockgenerator-Scrambler, Bio-medica tt) % 5-z272, Z @il
MIXT v FSASEIZ 10 PRI EDETHERL, T v MERY 3 v 7 2 72 mB a7 ERe ) D
R L L CRtdR LTz,

PREFAITIE, 15T 96 RFfHIZICERE L, BI=RIZT v MEBLE L T D 7 v MAERICAD
FCORJGERF (step-thorough latency) Z#HHI LEIEREOFREE L L=, 7272 USROG IR
300 B & L, 300 FOLIPITHERIZA B 72U a3 C ORI CRlBR 24 T L 72,

JibERR D53 H

TARTOITEEFEBRIRANE T L721&IC, 7 v FaX0 VLB X —UC LD 23S, 20D
BRI RIS ARIMBI R, Bl RIMB R, W, BRRiRZ /I L C, 80 CIZIRTRIRAT L ChAT &S
L O%hemicolinium-3 (HC-3) fEAHEDRIEIZHL L7,
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ChAT 1&4

ChAT EMEDRIEIL Fonnum & D71k [BOlCiE-THME L7z, £3°, kAR 7% 20 5%
=Dk L7= 10 mM ethylenediaminetetraacetic acid (EDTA) #EfEiK (pH 7.4, 0.5% Triton X-100 %
te) ZHWTHRED A XLz, ZOMRETYF— ME (EAEE LT 7009) 12, 10uM (L
T, BT CRAIEED)  [“Clacetyl coenzyme A (Acetyl CoA; 148.0 MBg/mmol, NEN #) . 25
mM sodium phosphate buffer (pH 7.4) . 600 mM sodium chloride, 40 mM EDTA, 100 uM physostigmine,
8 mM choline bromide, 200 uM acetyl CoA # /% 4E% 100 ul & L7=1%, 37°C T30 531 > F =
— kU, 0%, 10mg D7 877 ==/MEIHHF&FLe2m O7 & =K /LB ml D
VrFL—a VIRATRAEINZT [MCI-ACh Zdit L7z, ChAT &ML, hHIE- P O EEE
IR T L—va iy 2—TCHET % Z &2k V=R, nmol/mg/mg protein/h ¢ H 24k
L7tk BFITREE D TFRIR LI,

HC-3 e

HC-3 &G OMIZEIL Manaker & [40] OIFEIINES THhE L7z, Mtk 7 /1% 20 (552D
K¢ L 7= 10 mM sodium-potassium phosphate #%fEik  (pH 7.4) Z W TARET A A LT, FHfEA
FVR— ML FEABOGIE (ki 150 mM NaCl, 2 nM [PH]-HC-3, +10 uM unlabeled HC-3)
ZMMZTamEAZ 200 pl & L, 25°C T30 filf »FaX—h L7, £ Fa—Ta % HD
\ZBUSNEA % 0.1% polyethyleniming (2 FIR L7227 T AT 7 A /3—7 ¢ L% — (GFB) % >
THBL, KA L7=5 ml O FEEEE T 3RS L=, [HIHC-3 DFEAREIR. 7 4 L2 —Dlk
FHEMEARIES o TFL—a oy 2 —THET 5 Z L2 L VR, fmol/mg protein D HAZIZ
PR LUT%, BFINEEE D THRR LTS

RO
T2 AR TR L, SRR, £ U 2XUKKISRBR O TIC O
WTCE T TERCE ST, T DOMOBIEIZ W T —TeheE S BT 21T > 72, Dunnett’s test
(SAS System Release 9.2) (ZX V1TV, p<0.05 UL EDOT—F ZHEHHICAEREZE B Al L
77



i3 TR
FIH T MEREEET MBI 5 =3 F OMR

1) E U AR
) ARVGREERBRORE R A Fig. 1177, AB ZIMEENICIEA L7 (@) Tl BFIREE (O)
R L, WIHOBIE HIZFU T 1 escape latency (GERESRE) NABIIER L, FEkEE) Y
SNz Z LaER SN (Fig. 1A), == F > (02mgkg) % AP HEABRLAD 3 HEE A5 9 HHH,
1 A1 1EMIC5 AFEEAES LR (O) Tid, 5073 HH. 4 0 B escape latency
DIERAA IR ST (Fig. 1A), FAERRAITIE T 0 2 RERIRITAT - TR TIZ IV T
AB ZMHENITIFEA L7-RE (Vehicle #) TiE, {&FFEE (Sham ) 1ZxF L, annulus crossing (7
T N7 —MMIBEOROIY [EE) PNERIRT L2 &5, FREREENEL TS Z &05H
w3z (Figl B), =T %285 L7=# (Nicotine #£) ¢ annulus crossing | \ehicle #ElZxt L
TEMEZRL, =aF U BRET BT 5B E 2 ET 5 alien e 5 2 L AVRS
(Fig. 1B).,
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-8 Ap+vehicle(N=8)
——ApB+nicotine 0.2mg/kg, i.p.(N=8)

Ho

90

£

Mean escape latency (sec)
=11
L =]

30
D L 1 1 ]
1 2 3 4
Day
(1] 5 -
B E‘ e
F P=011
2 4 {vs Vehicle Group)
&)
0
=
s 3 ]
c
=
o
© 2}
o
=
1}
0
ApB20pg
Sham Vehicle Nicontine_
(N=6) (N=8) 0.2mglkg, i-p.
(N=8)

Fig. 1 Effect of nicotine on learning and memory deficit in Morris water maze performance in rat
cognitive dysfunction model induced by intracerebroventricular infusion of A4,

APBr42 (20 pg) was continuously infused into right ventricle for 3 days by attachment of an infusion kit to an
osmotic mini-pump. Nicotine (0.2 mg/kg, i.p.) was administered once a day, 5 days a week, beginning 3
weeks after the start of A4 infusion until the last day of behavioral assessment.  A: Acquisition trials were
performed for 4 days on days 87-90 after the start of ABy4, infusion. B: A probe trial was conducted for 60 s
at 2 h after the final acquisition test. Data represents the mean £ S.E.M.  Number of rats used is indicated in

parentheses. **p <0.01 vs Sham, T p < 0.05 vs Vehicle (Dunnett’s test)
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SCE DR R

BN ERBROFE R A Fig. 2 1R 3, AB TEABIAAD 80 ATZITAT - 7Y TIZRN T
AB ZMEPUTIEA LTZRE (Vehicle B) L {AFHITRE (Sham #F) ORI TIE, BRY = v 7 &%z
B OZEFRITZED ST (Fig. 2A) AR TIT AR TEAIC X B8 E A IR S s~ T2,
F7o, =aF > (02mgkg) % ABTEABRMAD 3 iM% 9, 1 H 18], 1EMIZ5 AFIE
e G- L 7= 8 (Nicotine ) Tl EERY = v 7 [REUCBREE 7222 UITRE8 B ivZeh - 7= (Fig. 2A)
84 HIZRIAT o TRFFAI TIZEBWN TR, AB ZMEEPNICIEA L72EE (Vehicle ) Tl (4F4#E (Sham
B LHE LT, AEZIRDONR-T2H D0, step-thorough latency (FUSTERE) 23E#ET S
s A ok (Fig. 2B, p=0.28) . HMURFRLIEREIVEL T LB R Bz, T step-thorough
latency DRI L, =aF o Z&#&5 U728 (Nicotine #F) CIIUGEHAA DIZDS, Hiats
M7 A EZATERD B - 7= (Fig. 1B, p=0.11),

A B
3 © 400
@
L
> |
§ 2 | I o 300 | 1
= I 2
o = 200 |
=) =
s 17T =
Z © 100
=
0 AB20ug g 0 B20ug
Sham ; icoti @ Sham A 20. .
Vehicle Nicotine Vehicle Nicotine
(N=6)  (N=8)  0.2mglkg, i.p (N=6) M€ omalkg, i
. » 1.P. (N=8) .ZMg/Kg, 1.p.
(N=8) (N=8)

Fig. 2 Effect of nicotine on learning and memory deficit in passive avoidance performance in rat
cognitive dysfunction model induced by intracerebroventricular infusion of Ap;.4,

AP1.42(20 pg) was continuously infused into right ventricle for 3 days by attachment of an infusion kit to an
osmotic mini-pump.  Nicotine (0.2 mg/kg, i.p.) was administered once a day, 5 days a week, beginning 3
weeks after the start of APy4, infusion until the last day of behavioral assessment. The acquisition and
retention trials were performed 80 days and 84 days after the start of AP;4 infusion, respectively. A:
Number of shocks during an acquisition trial. B: Step-through latency during a retention trial. Each

column represents the mean + S.E.M.  Numbers of rats used are shown in parentheses. (Dunnett’s test)

ChAT {51

AB DIENBRAED S 90 A &I/ HR U7 btk 2 FAV  ChAT fEMEZIE L 7o R % Fig. 31T,
AB ZHEEPITIEAT D Z LI 8D (Vehicle BE) . BIFBAIMEIE., HHEAMMEIE 36 K OV 0 ChAT
TEVEITATFARE (Sham #F) & it L Cld e A L Lo 7228 (Fig. 3A, B, C) . #RE&AD ChAT
TSRS CIIH DB EREITIK T L: (Fig.3D), ==aF > (02mgkg) % ABEABILGD 3 8[H
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@)

ot 90 1 B 11E) 1EMNC 5 HRFEEENE 535 Z 212K D (Nicoting ) . FREA D ChAT
TEMEOIK FIFEHERET (Fig. 3D) . F72. BRI RAMEE., $RERAMEIE RS I OVMER O ChAT 1E14
WL MIT S 72h 7= (Fig. 3A,B,C),

A) BIER KRB B) &R KRB C) &% D) &k
120 120 120 120 .
= 1
g100 | T 100 | = 100 | = 100 | —
E 80 80 | 80 80 |
£ 60 so | 80 60 |
% 40 40 | 40 40 |
E 20 20 | 20 a0 |
0 0 0 0

[] Sham [ Vehicle Nicotine

Fig. 3 Effect of nicotine on ChAT activity in various regions of the brain in rat cognitive dysfunction
model induced by intracerebroventricular infusion of A4,

AB1.4 (20 pg) was continuously infused into right ventricle for 3 days by attachment of an infusion kit to an
osmotic mini-pump.  Nicotine (0.2 mg/kg, i.p.) was administered once a day, 5 days a week, beginning 3
weeks after the start of ABy.4, infusion until the last day of behavioral assessment.  On the day 90, after the
learning and memory studies of water maze tasks were completed, ChAT activities in anterior cortex (A),
posterior cortex (B), hippocampus (C) and striatum (D) were measured as described in Materials and Methods.
The data represent the mean £ SE.M.  ** p <0.01 vs Sham (Dunnett’s test)

HC-3 f&&

AB DIEABRIAE 90 B 41257 H L7kl 2 IV Y HC-3 s S He 2 HIE L= fER % Fig. 4 1R,
AB ZMUENITIEAT HZ LIz & D (ehicle B) . #REIARD HC-3 #EAREIMATFANEE (Sham #H) &
el U222 b A R S 72072 d (Fig. D), RIRARIMEE, #4HRIMEZE F K OVERS > HC-3

WAREITAEIIR T Lz (Fig.4A-C), =aF > (02mgkg) % Ap HEABILAD 3 ##E#%05 9
M, 18 10, 1ERMC5 AREENEST 22 212k v (Nicotine #) . RIS AAMEE :S & OV
B HC-3 #EABEDIR MTAEIZIEHE L= (Fig. 4A, C), = F L ORMFI I RN I Z 3T
b 67278 (Fig. 4B 3 AR A EZE T2 L) IEIRIZIR W TiiE & A E RG22 7= (Fig.
4D),
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A) ATEBARIE R B) #&EXRIER C) &% D) B&&

Cleata ST Gl L
%su 80 go | ’_| 80 |
gsu 80 6o | 7 60 |
- 40 40 40 | % 40 |
?Ezu 20 20 | Z 20 |

[ Sham B Vehicle Nicotine

Fig. 4 Effect of nicotine on HC-3 binding in various regions of the brain in rat cognitive dysfunction model
induced by intracerebroventricular infusion of Ap;4,

AP142 (20 pg) was continuously infused into right ventricle for 3 days by attachment of an infusion kit to an
osmotic mini-pump.  Nicotine (0.2 mg/kg, i.p.) was administered once a day, 5 days per week, beginning 3
weeks after the start of APy, infusion until the last day of behavioral assessment. On the day 90, after the
learning and memory studies of water maze tasks were completed, HC-3 bindings in anterior cortex (A), posterior
cortex (B), hippocampus (C) and striatum (D) were measured as described in Materials and Methods. The data

represent the mean + SEM. *p<0.05, **p <0.01 vs Sham, T p < 0.05 vs \khicle (Dunnett’s test)
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Yivaxd

FARn B

Ptk

FLETIE, 7y FEHWZE Y ARKGKERBRI W T, =aF o BN ABICL > THSNLDY:
BEER JUSMERELYGET 5 2 LAVRSIV, =aF > (721X nAChR (FEIEE) 238e7 /L
2B By — RS2 G55 2 L IIOBIEsE 25 RS ST b, iR,
AB % 14 HREMENEE T2 Z LICEVEFHIND 7y MEEET UIRBNT, =aF % 6
MR TG 5 & HERRAGKIEERIZ 01T 273836 L OMHIRMERE S YGE T 5 2 L iE &
TW5 [41], 51T, Boess b, EnT v M HWEBRC, of nAChR EEREA/KKESRERIZ 5
AR A UGET D 2 L AR L OV D [42], ARFZEORERE G 2L OERIE, ==
TR0 nACHR TEBIZEAS, AD % ST e AP ERIBICKRT L CHEN Tl 5 IREM: A e 35,

ARBEORBRIZBN L, AR IEAIZE Y MND HC-3 FEAHEDIK TR0 Hil, ZOE Fii=aF
VEREAZ X W BERINECE F L OMES CeE STz, Z£0— 5T, =aF UALABIC L > Tz
% ChAT iEME (22 U AFEMEHEIEAREOTEIE) OIX FIoH L CIghia R & 7203072, HC-3 1=
U AFMRRHERICI T 2 2 U OB IABRENLO~S — A —TH Y . £lea ) UHERV AT
ACh OARIZHIT HHEEMECTH D Z Lnn [40], ZHUHOFRERIE, =aF 3= U AFBhErR
DOMFEAREN T B R 525 Z 72 ABICL > CiFR SN D 2 U AR ERHROBSREIK T 2
T 52 LI RV RN A UGE LT e E A2 7RI LD,

ChAT & HC3 AT, Wihh = U AFEMERRRICREEL L TODIC b b H T, AR T
D 2 DO~ — T —DEENHEL g o TV T & ITEIMRY y, NG108-15 A (w7 R - 7 v Mdefd
FRIEMINE) 2 O EREHI BT AR 23, RIS ENEA /RS 720 uM LU R OEEE T HC-3
SO A IR IATRERR A THE T2 Z LN SN TWD 2 Enh [43], RETHGHZ in
Vivo [ Z381F % AB Ik ChAT &M & HC-3 A EREDLUGIEDIE T, AB 2NELEAIC HC-3 Jiksz
D= Y I IABEIAE L Z LIZ K VAU REENE 2 HID, ChAT 1L HC-3 K5EHRED
T LTI, W OFBHOEA T2 > TVe Z & S BRI, BllRg s CEDOBHRIIAR
HTH %,

=aF AT AR CBENT X BRI Ko TR SN D HSINaE E Oxh U IR 23, Bl
£, 7 v MRS E V- RRETC AR IC L - TR SN AMIIEEICH L C=aF MR
HVER A7~ LZOVERIT a4B2 nACHR D DhBE 12 & 0l S5 Z LG ShTn s [44],
£z, 7 v MIMREEEREHIIEZ FHOTERGETC AR & 7V E X VEROMAE ORI L > TEE SD
RS EICR L C=a T o 0MEEIER 278 L, T OERIT o7 nAChR JEERERD o-7' > e k2T
KW IND Z ERFESIN TS [45), KETHROLN=aF OERIZIE. Zhoo®ET
IRENTND XD 72 a7 2 04B2 NACHR %I L7z=aF V OEERNBE S L TCW D aEEE L B 2 5
N5,

—aF LD FEREEYGHEO A = A8 L UCEEIC, =aF U5 L s e
DIRHOFED TRENE S E 2 BL5, NAChR 13T 7 ARTOMPHERICHIL L, tORHAL, 14
T PRI RIR BRI 2 Z &2 X0 [46,47). I X UMk, v 7 2 JEE. R—/33
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INT RUF Y o 7Y 2 lp EORkx IR E OUHAER L T D Z LG S TRy
[48-55]. B 24 & OB O AN = 2 T OFBAMERE T RSB TH 5 Z & 2o
HT—HHRENTND [56,57], Fiz. =aFiE, EFT7 v MERAWERHIIBWTCHLEE %
e DN S D Z EBHE SIS [68,59], Alal, IEH T v hORLE - FEBEEICRT 5 =
AF L OYRIFHEET L TOIRWZD, D KD 7R ERIDARRT CRded b= aF  DORRICEA G- L
TV AMREMEIESE CTE 720,

Vb, $B1ETE 7y MZRBWTC, =aFrOEREICED . ABICL > THERSNDFER
FORLIEEENYGET D 2 & DR S L, ZOIERIC 2 U AR ORRTE AR G- L T 5 FTRE
MRS, =aF o ORHE5IT, RO ERWER OB SRS TR Y [60, 61].
BIE, =aF LIS nAChR 1FEREDHRER « BIFEDMHED HIL T D, AREOHIFIL, AD IREICE
(T % Z b nAChR 1RO M A" d 5 DT %,
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Jpee = Abes

ZERYE

/N

51 EIZBWTUL AR 27 v MEENIZIEAT AMMEEETT VAW, =aF > ORI ZRE LT,
T ORER, TROHREZGD Z & MBHPRT,

AB %7 v MHEPIZIEA LTRER. AP TEABHAA 87-90 HAZIZ580 L 7= U ARV ERIC
Bl \VC,—L.QQ SOEREEND i, b oEET. =2F 2 0.2 mg/kg) % Ap FEABLED 3
HEEES 1 H 1095, NG5 Z LICLVARICEGE LT,

[T /UZIBWT, 90 H HORRBRINEE, HBEl RN E R X OVEE TIlL. 2 U A EEh
DT VT TAD~—H—ThD HCIFEEMET L, 2O FiI=aF OG- THE
Wi LT,

[FE7/UTIBNT, 90 H HOMEAETIE= U ARSI~ ——Td 2 ChAT 1A
KFLZER, 2O FE=aFr oIzl > TdaELih Tz,

Vb, =3 F U3, ABICE > TSN LFY « iUEfEELUE L, COEMIZIT= Y AR,
PERRROBERETTHED B G- L T D T & AV ST,

AREOHRIL, AD BEITH L T=aF 72 &0 nAChR {EEREEEDS, =2 U L AFEh M 2 IS L5 =
X VEIEE R RRENE A R T H DO TH D,
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F2wE ARBBIOBIEMNT I JERIC K > CTHR SN DG ET T L OREEL
L e

AB X AD FEE DI EANBEE L CEET2EAE TH D, ABITIFEE DS FREDFI HAIL TN DA,
F& LT CAREDE ABra & RV APrap (CRANS AL, WIS APP D, B2 LF—EIZL % Y]
Wre vt 7 LZ—BIZ LD y AR CEEAE SV D, AB OFRBEAIRFAYLAEEN LT L b B Tl
25, ZHVETIZinvitro [ZFBW TG S 2406 T 2 2 &0, EDEHRD A 1 =X 5 L U ClEMESR
DOPEE [62,63] oI LZEROMEAE [63, 64], MR AL T AOMEFMHEOWHE [63,65,66] 23E845- LT
WD ZEDRENTND, EHIZ AR, invivo IZBW T OGS 2 HET 25 L OISR H 5%,
ZHUCBI L QIR 2 b8 D [67-69], TE- T, AB OEHINESE/EMICHE B Lz invivo # 5
EETIUL, AD OEWIET NV E L CHA EB 2 HIVA i, BB ORIREN R S CE T2,

BUEMAXREME Ch 2 7 V2 I VTR, BB CIIMIIsE 23555 Z & vh. AD 728D
P MR B FIEI B> TN D LB X HNTWD, Fiz, AD IZBIT 5704 I OB 3Ff
TLEHEE LT AR EOMBERNET BD, Bz, 7 v MIERERRGITE A W Eh s
T ABRT A hathA MZED 7 NWZ I U PEOR Y IASREZAR FSE 5 2 &5 [70]. AR 3714 2
VPRI S o THE SN D BB AU L, 2 OBUZESHIIEENEAY NMDA SZAAIEER - 3> T
flEnsZ & NEESI TS [66,71], S HIZinvivo [IZEBW T AR S, 7V X Uik & (R U BN :E T
T DA AT LREOMIMEEERZTTET 5 2 L VRSN THD [72,73],

ZZC, AD DIFEEIZEID D E B2 HIVTWND AR &V VX X VRO EAERZEE L, Mg &0 L
TR ORGSR AR T, T OFER, invitro 38 KTV vivo 1238\ T AR & BT 2 BRASFHERAICE
A USRS E 2 HE 5 2 EMER S, £, A CEIENT XV BOMRICLVFERTD T v

MG T VSRS - RilEiRE A R T MR LT, SBIT, AMMEETT VA,
A= FUBLOMK801 DEFRAMGT LTz, A~ F 13 NMDA Z2ITxd 5 5t A ik ¢
HY, 2V AT T—BHEFERK (KRR, o210 URRFTIV) LEbic, Ak
WTAD IRFRSEE L TER SV TV D EAID—2Th D, A~ T Ud, 7 v Millskilia 4 v 7= invitro
FRERIZIUV T NMDA SRR OIEHAIZ & o TA: U A3 U OB AFIE O BREVER 2773723,
711> NMDA SZ2HEIEE T 5 NK-801 & 13572 V) | Z DA OFBIRWHRDNERLH T D &9 R
RO TV [14, T5), A~ T UEET. 7y MERAT A AD )7 AMREO RHIETROAI %
LU CIRERAFNZ24MHER A7 3 6 O D, NMDA Z T ¥ 1V A FIET HIREFHI TIRT E A E R
L2 T E DR ST 528, MK-801 13 NMDA S AT ¥ R VA IET HIREFHITH V7 A5
ORI U TIIRIER 2773 2 E3E S Cng [76], AET/MTERWT, AT o idfd
PR EZ PR L, 528 - FOIEEE 2 UGE L7228, MK-801 | IAMRHIIRSE24H L7 b o0, [FL
BT - fEEEIIYeETT, e LAESE, ZROHOEHADE L, NMDA R T v 1L
ZHET 2RE CORMFRAFIEHOARIC L 5 b0 LB 2 6D, AET/MIBNT, BEZERT
HNOILTWD A~ o F U ORMMENHERS NI Z &13, AD IBFRIGHIET L & L CORET LOA
FMEZ SR DR TH D,
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28RBS LOUE

@

@)

©)

@)

)37

ARG DEMFRRIT, 7 AT 7 —~ RS (FORE TH LY b Y —HRalStt
HEESEISEITSE A Ee) OBMEBRERIE O, £/, FHEOBMHEEE ST Tk
A T ECHER LT, SleWistar iz 7 » MIEAT A= /L —HAEtt LD AT L, invitro
HEREE IR B U7, F72, HEME F344/DUCr 7 >~ GRERBRLART 10 i, 220-250 g) 137+
— LR SRS 0 AF L, invivo sBRICHE L7-, Eid 12 et B E S (ai 7
B TRFECTHRI) O T CEE L, A EKITEICH RIERS ST, TE5EBRIT_ TR
Al 8 IR§ 30 7370 B 4% 4 K 30 3 DIEINAT - 72,

FEHEfE DY

Sle:Wistar 447 » ~ Oz 18 H B ARG U, KRIME BRI A FEABEE T ol L7z
. A (papain) Z FV N CTHERSHIIE 2201k L 7=, 153 D7 tehilaix, 5% Nu-Serum,
2% B-27 % &¢s Neurobasal |25 L. Poly-D-Lysine 96 well 7" 1L— k ®% well (5 140 #/mm?
DEETRHEMER, CO A v Fa—2— @7C, 10% CO,) THiEL/, H#3 HHAIL, 7U7
AR ORI ZAHIT 2 HEUT L uM @ AraC 2% well IZHSINL7=, 7eds, B8 7 H BIZ—HDRS
FHEE MAP-2 JEIZZ W L, 7' U THITRI R 2RO RS 0% L ETh D = L %
filese LAEHT L7,

AR 31T D RIS E R

FRE Q) CREEL L 72 S MR BRI 0OR%32 6-8 H HIZ 1.0 uM @ ABys 35 (Peptide Institute
f. HBSS CWfE) AWML, 24, 48 H L<IE 72 BERIEER Lok, L7V & I Uk

(2-Aminopentanedioic acid, Sigma-Aldrich #1:, LLTZ7/V4 X %) 10 721330 uM ULz, 7
VA2 UBRIFSING 24 FEREIIZ, 10 Wl 0 thiazolyl blue tetrazolium bromide (MTT) ¥A%% (5 mg/mL)
24 well IZIRINL, 10 [k Lictk, K5 HIEZRE L T L— M EEIRICT 24 IRFHRE L
72o 75 well {2200 ul @ dimethyl sulfoxide (DMSO) Z¥RINL T, oSz MTT Z2iafiEL, 7
L— b U= —=% 570 nm (ST DWOLEEZIE Lotk it e L CIRIRHCHIE L 7= 650 nm
(2R DR % 72 LB W EZ ARRIENEE Lz (F—21X AB H27LH I UEEBURINL 7220
control #ELZx %% CRRLTD) o

ABrag B LU N7 UEEFRFE T~ MREEET /L O/

ABryp (Peptide Institute ££) (%2 uM HCl/saline |Z¥Af#R L7=#%, 37°CT7 A v F=a~— kL,
Apglul O ABIRIRZEVERL LTz, A R7 M (a-Amino-3-hydroxy-5-isoxazoleacetic acid, Sigma-Aldrich
1) 13V ERRE AR A CIARE LT, 0.6 pg/ml DA ART BRI A ERL LT,

WM F344/DUCrj 7 v R hoyL e Z—)L (50 mglkg, ip.) BRI RIS AME 7R E SR [ E
L. BEEEHENR, 7L ~— 7 22 KREC LT, mililEs (Frr~Xi0, %5 30 BLO
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a45mm, RPRES L0 EAENZIUADT 20 BELUN35mm, 7L/~ X0 ZNEIUES 30 BL W
35mm D 4 &) 12, AT a—Va R LI 10 pl ~A 27 v oY (30G S
1) &I LT ABIATA 0.25 pl/min OFGET 4 3FEA LT (B& : 4 pg/lul), >V Pz
D% 2.5 HITHIREE S E 7%, IV S L, B AHES L CIAIZPA L, 7 — g LT, 2 Ak, [
FRICLCA AT U (03 ug /05 ul) % 0.125 w/min OFGE T 4 5REA L, ifitck,. 7> Far—
VIR LTz, 72386, I DfEIL, FIZEE & KZ BRICEINT 5 2 LA TE DR TITo 7,

O o

HO
NH, Ke)
NH,
L-JIAZ R AT B
2-Aminopentanedioic acid a-Amino-3-hydroxy-5-isoxazoleacetic acid
MW: 147.13 MW: 158.11

DR

A= TRt (1-Amino-3,5-dimethyladamantane hydrochloride, memantine, Merz Pharma 1=, LA
TA=UF V) 1F, AEHEAHDUKICEEM L, 10 £721320 mgkg/day DFFET, ABpfEENIEAD
24 B S 6 8], 7 v hOTSFERRE FITHE X 1A A/72 osmotic mini-pump (Alzet, Model 2ML2, Alza
1) &RV TER#HBEFEA L7z, Osmotic mini-pump 1 2 BB ANVEZ T2, ZDOAS T OfE
I3, & N TCOREHE: (20 35 X130 mg/day, p.o.) TG L7 OE FIRIERFO MiE PR (%4,
0374 B LTN0529 M) 0T v MIIBWTHSHIIREIER Z2~3 FiEHE (20 mglkg/day, s.c.
infusion) 123507 B MAEHHEE (12 uM) (CHSEEE LS [77]

MK-801 ~ L L fi/k3EHE ((+)-5-Methyl-10,11-dihydro-5H-debenzocyclohepten-5,10-imine maleate,
Sigma-Aldrich £1:, LLF MK-801) &, ABRAHKIZEAfRE L. 0.624 mg/kg/day D& T, APra HES
PEAD 24 IR 5 6 ], _HRC & ARk GTE TRIpEHEA LTz, 20 MK-801 O REMIRIE
FHNCFHE L7 SKPERABROAE R, 0.132 mo/kg/day O E ClImEin#ER L OY - ok
FVERNRD B o722 & 1.248 mglkg/day O FECIIFEMEERICL Y 7 BLINICT » B2
FEELEZ LABBITRE L

XIHREE (Vehicle #F) (2%, AFRAHEIKA FEC & REROD 1A TRIBHEA LT,

i 0
HCI O " B
CH, HaC O H ¥
CH3 O
A FAGHEEE MK-801 YL 1 /KRR
1-amino-3,5-dimethyladamantane (+)-5-Methyl-10,11-dihydro-5H-
hydrochloride debenzocyclohepten-5,10-imine maleate
MW: 215.77 MW: 337.37
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E V) AAUKREEAER
TV ZRAGKEABRT, F1E, B2 @) ISROR Lo R L 0 ER L, (AL, T
I3 ABTEASL HEEL D FE LT,

Peripheral type benzodiazepine binding sitt (PTBBS) #tAHE

21T DRS4S M5 HAEYC. Demerle-Pallardy & D515 [78] Z vy, 7'V A4 —
VADY—I1—"Toh5H PTBBS fHAREAIIE LTz, 7. F U ARNKEKERBSE TR, 7 M
AU VLB S /U KD LS T DOERITEMONEE 28I L T, -80°C TRz L7,
BRI U715 1T 40 5ok U755 (50 mM Tris-HCI, 120 mM NaCl, pH7.4) % FV Tk
EDFA R LT, TOREVF— MEIZ 2 nM DOPH]-PK11195 ((1-(2-chlorophenyl)-N-methyl-N
-(1-methylpropyl) -3 -isoquinolinecarboxamide; 3163.5 GBg/mmol, NEN #t) %/, 25°CC 60 ZyfEA
VHa— LT, A Fa—T g LEEBIZ, 0.1% polyethylenimine (270 L7227 T A7 7
AN=T g VB — (GFB) ZMWTEINRE A1 L, K L7z 5 ml OREEREC 3 [Bfas Lz,
PTBBS f5&REIL, 7 1 /L& —DREEAIRIR Y T L— 3 1w % — (TRI-CARB 1900CA,
Packard ) ZMWTHIET 2 Z LI2 L 0K, FREAFISIL. B8N D. 1 uM OFAE%
PK11195 {7/ [ ChUG S E TR G2 LI < ZEIC RV EH L7z, S5, Smith
BOJiE [19] ZMWTEBAREANE L, EHEHZY ORGHENA fmol/mg protein OE{ZIZ
PR LUT%, (BFINEE D TERR LTS

FEARFHORRER

F U AFAUKREGEE TRICHMIOMEE 2 5RH L T, 10%FR/L~ U 25T 01 M DU Uk
TERIC 24 il L, HIZZ D%, 20%D Y a b4 510 0.AM O U AR 48-72 IR L7z
. RS U7, AT, AP L O BT LRI A NS 15 um OFERET

DG 2 AERL L, Cresyl violet Y22 X 0 IS 2 KR A AT LT,

EE T

T AV RS TROR U, ST, & U ARUGRERBROESRA TS
WU TERE SO, Z ORI CIE el &1 T 7215, Turkey-Kramer
% L< 1% Dunnett’s 7 A M2k Y (EXSUS Ver. 7.52) 125 D47V, p<0.05 LLEDT — 4 &
BNCHEZER DD EHW LT,
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3 R R
FUH ABR XUV L X PRI L0 S RIS E

T v MM A AV, AR E72I3 72 I A BINT, HAVEIAR LI LE I
FRAARAECIRINT 2 2 L1C L 0 256 S D MRS EL 2DV CTaT L7, Fig. 5 1R T8 512,
7 v MRS E ARSI AR (LpM) . & L7 02 XUk (10,30 uM) A45 4 Bl
TEIMUTZAER, MTT IEEDIR R 232 B, AR eEHIaEE 2580 b7z (Fig. 5A), £72.
AB ZIRINUT- A8 KRR 7 V2 X U REIRINT 5 & AR £/ V42 X Uk AR CIRIN L 7=
& T K0 B ARSI S E DGR B (Fig. 5A) . AR & 7 VH I U ROFARIZ X
DS EOTR S 1L, A ORTUERIHOR SITHR U T L, AUERTES 48 R DR
K& 72572 (Fig.5B),

120 120

2 2

€100 [ * T 100 | =

] ]

1) | o

= N 2 T

c 60 | c 60

S 40 | S 40

S R

2 e

— 20 | 20

E E

= =

0 0
control AB glutamate AB(1.0) 24h 48h T72h
alone alone + glutamate control
1.0 10 30 10 30 A B (1.0) + glutamate (30)

(#M) (uM) (M) (M)

Fig. 5 Neurotoxic effects of Ap and/or glutamate in rat primary cortical neurons

Primary rat cortical neurons were cultured with AB,s 35 for 48h and then glutamate was added to the culture.
Neuronal damage was estimated by MTT assay 48h after the glutamate addition unless otherwise indicated.
A: Neurotoxic effects of ABys s (1.0 uM) and glutamate (10, 30 uM).  B: Effects of pretreatment time with
A5 35(1.0 M) on the neurotoxic effect of glutamate (30 uM).  Data represent the mean = S.E.M.  Number
of wells used is indicated in parentheses. * p < 0.05, ** p < 0.01 vs Control (neither Ap nor glutamate was

added) (Dunnett’s test)

F2H  ABBIUAM AT UL VIHESND T > MR EGE

(1) £V ARUKEKEEABR
7 v MEBIZAB £7203A BT U RE BT, HHWNXAB & A AT VA AT CTEAT
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HZ XV ERINATE - SUEEFEICOWTRET LT, Fig. 6 1R T & 912, £ U ARUKEKR
RO TICR T, AR ZHUINCHEBIZIEA LTEE (), E7i3A AT % Bl CHEE
WA LIZRE (A) Tl BT (O) (Zxt L. AR escape latency DIERIIEED DAL/ o
7205 AR TEAD 48 HFEIEICA AT VA EA LR (@) Tk, #5472 HH. 3 HA. 4
H H escape latency 233 BICHER: L, SFEBEENE L QD Z EMER S (Fig. 6A), k&
PSRRI TR T D 2 BRI TAT - T I TIC I T L AB & B CHERS I ST L 728 (AB alone %) |
FNIA BT VR BN CHERICIEA LR (Ibotenate alone ) TiX, {AFHiEE (Sham £f) I
%t L. annulus crossing (77 > b7 4 —LCEOREEI Y [FE) OFERME NI bheinoTe
D3, ABTEAD 48 G A R T LA LI-HE (AB+Ibotenate ) Tl annulus crossing 234
BIE T L2 &b, REEEENE L Q0D Z EMERS - (Fig. 6B),

A 120 ¢
—0— Sham (N=8)

= —O— AP alone(N=4)

E —&— Ibotenate alone(N=4)

- W r —8— AB+IBO(N=8)

2
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= ke

- 60
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A

= 30

=

7]
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0 i 1 i J
1 2 3 4
Day
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£ 4}
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53l

w
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£ [

E 2t

-]

L

=)

s 1r

z

0 Sh

Nfu; AP Ibotenate AB+Ibo
(N=8) alone alone (N=8)

(N=4) (N=4)
Fig. 6 Effects of intrahippocampal injections of Ap and ibotenate alone and in combination on water
maze performance in rats
AP (4 pg/l pl), ibotenate (0.3 pg/0.5 wl), or ABra (4 pg/l wl) plus ibotenate (0.3 pg/0.5 pl) was
bilaterally injected into the hippocampus of rats. A; The water maze task was performed for 4 days on
days 35 - 38 after the injection of Ap. B; A probe trial was conducted for 60 s at 2 h after the final
acquisition test.  Each symbol and column represents the mean + S.E.M.  Number of rats used is shown

in parentheses. * p< 0.05 vs Sham (Dunnett's test).
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(2) PTBBS fE&HE
B U ARG TRICERIR LS 2 V., i~ — 7 —Th 5 PTBBS #fhake
ZRIE LA 5% Fig. 7 179, Ap alone #if, % 721 Ibotenate alone T, Sham #£lZxt L, PTBBS
FEAREDA B BINIERD S/ 7243, AB+lbotenate BECTlE, PTBBS fEAREDA E 72BN
T B AL, MHRIZIBW TSRS EN T STV D 2 &R sz (Fig. 7).

300

o

250 T

200

150

i

% control of [ H] PK11195 binding

100

Sham A [botenate
(N=8) alone alone
(N=4) (N=4)

AB+IBO
(N=8)

Fig. 7 Effects of intrahippocampal injections of Ap and ibotenate alone and in combination on
neuronal damage in rats

ABrg (4 pg/l pl), ibotenate (0.3 ug/0.5 wl), or ABrs (4 pg/l ul) plus ibotenate (0.3 pg/0.5 wl) was
bilaterally injected into the hippocampus of rats.  Levels of the peripheral-type benzodiazepine-binding site
in the left hippocampus weeks after the injection of ABy.4, Were measured using [’H] PK11195 as a specific
radio-ligand. The absolute [*H] PK11195 binding value of sham rats was 166.6 + 3.03 fmol/mg protein.
Each symbol and column represents the mean = S.E.M. Number of rats used is shown in parentheses.

**p < 0.01 vs Sham (Dunnett's test)

HIE T v MEREEETT VBT A A~ T B L UOMK-8010 %5

1) AT rOMR
55 2 HORELTZ AB BLOA RT UEFHET v MEREEETT /MBI D A~ F O
) ARUKKREEGERBRIC L 0 Bl L7, E72, B U ARUIGRIESEERIE T2 SRR L 7= Ao
AV, s E~—5 —Cd 5 PTBBS A HEAIE L=k R4 Fig8 lord, £V AKX
IKKEEFABR OIS TIZI T RIFE T /UK LT Vehicle 2865 L7-1f (@) Tl (4T (O)
CH L, #1572 HE. 3 HA. 4 HH® escape latency 2V EIZIER L. Z 0D escape latency
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DIERNL, A~ TF % 10mglkglday (A) F7213 20 mglkg/day (A) OFETHEEGTHZ LI2X
STl EFL (Vehicle BEELEEZ L, 10 mgkg/day TIdERARAITO 2, 3, 4 HRIZBWT, F7-
20mg/kg/day Tl 3 H BIZBWTHEBEZENRD HITD), A~ T v OF R EGEER GRS
iz (Fig. 8A), FAHEFRAITIE T 0D 2 RiHRIAT o ToARFFRATICIUW TR, Vehicle 245 L7z
A (Vehicle #) Tidk, AF#EE (Sham #) 1Zx L., annuluscrossing (777 > k7 4 — AMEOR
U1V [EE) ORBME TSRO B, ZOE X, A~ F % 10 mgkg/day %7213 20 mg/kg/day
DOHETERET 5 Z LIC LVl S FEHFAIEEZTIR L) . AV U TFUBRET /UTEIT D
FUEEEAYCET DS 5 Z LaVREis (Fig.8B), 7z, £ U ARUKKEAERKE THICH
B U7 2efloovigfs 2 FHV Y, FRsiiafs &~ — 71— Cd 5 PTBBS fEEREAHIE L7-#ER. Vehicle
HECIE Sham HELTxE L, PTBBS A GHEOAEZRIENANED Hiv, T PTBBS KA REDHIN,
A~ F % 10 mglkglday % 7213 20 mg/kg/day D& TG 2 Z L1 L » THEIZHIH S,
AR T U PARET MBI SIS E A UGE T 5 Z LAV Stz (Fig. 8C),

U ARUKKEEEERE TR CEE L 7oA RIOMERS % FV ), Cresyl violet GufalZ J 0 /AR AT
EATSTAERA Fig. 10 12777, Vehicle BECIIIfERS CAL 36 LY CA3 fEIgA HU O CHHEEHIe O8RS
PR ISHERR ST, A~ T % 10 mglkglday & 713 20 mg/kg/day O & TG L7=RE Tl
RIS KT & A CBIER ST, A~ T U MRS S A UGE L QD 2 L ASEMEIC
~Ehiz (Fig. 10A),

MK-801 D%

AB BEUOA N7 VEERRE T v MIEEETT MIBIT 5 MK-801 DA E U ARIKEKRGE
BRIC KV RHIE LR, F7o, BV ARUKGRIEEEBRKE TP CERIR U 7= /e 2 VN, Ao
W~ —J— T % PTBBS e & HIE L7tk 4 Fig.9 |T~d, MBI TClE, [FE7 /Ml
T \ehicle 2825 U721 (@) Tl 14FE (O) 1ZH LT escape latency 23ER L (Fig. 9A,
HAEIT2 HE. 3 HEIZBWTHER . 2O escape latency DIERIE, MK-801 % 0.624 mg/kg/day

(W) OHETEET D Z Lo TS, MK-801 (T & & ¥ EEEUEEHITERD b
7einoTe (Fig. 9A), BoIERRITHE T 2 IRHHIRITA T o T RRFRITIZIV T, Vehicle 28 5-1L
7-RE (Wehicle #) TIX. ATHE (Sham BF) 2k, annulus crossing (777 & b7 4 — LED
ROV B OB EAK IO B (Fig. 9B) . Z @ annulus crossing DI F1E, MK-801 % 0.624
mg/kg/day (MK-801 0.624 mg #¥) DHETEGT 5 Z LIZ& > THflE T, MK-801 (DiiEkE
FEUEHEMITERO b o7z (Fig. 9B), —F. #iEE~——O/ET Tl Vehicle # Tl
Sham FEZx L, PTBBS At G REDATEARIGINAGED B, AREHIIEE A S TS Z &7
MRS, ZOHEICR L, MK-801 % 0.624 mg/kg/day (MK-8010.624 mg ) DOETHREG45
& BEIZ PTBBS FiAREDHIINAHIH] S AL, MK-801 23T T /MBI S s 4 dag+
DT LIRS,

Y ZAAUKKEERABAE THATE L7 A RIOHERS 2 HIV, Cresyl violet Y22 X 0 #RAREATIRSRE
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wAT o TR Fig. 10 12797, Vehicle BECIIIERS CAL 36 LU CA3 il H N SRl O8RS
PRIE D HER S U728, MK-801 0.624 mg ¥ CIIAEHIRE OB 7ol 3B S e, MK-801
DM E A U LT D Z ENEMIIOR S (Fig. 10B),
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Fig. 8 Effects of memantine on neuronal damage in rats subjected to bilateral sequential injections of
Ap14 and ibotenate into the hippocampus.

ABy4 (4 ng/l i) was bilaterally injected into the hippocampus of rats, and subsequently ibotenate (0.3 pg/0.5
ul) was injected into the same sites 48 h after the A4 treatment. Memantine (10, 20 mg/kg/day) or saline
was subcutaneously infused for 6 weeks starting 24 h after the ABy.4 injection.  A; The water maze task was
performed for 4 days on days 35-38 after the injection of AB;4. B; A probe trial was conducted for 60 sat 2 h
after final the acquisition test. C; Levels of the peripheral-type benzodiazepine-binding site in the left
hippocampus 6 weeks after the injection of ABy_4 Were measured using [°H] PK11195 as a specific radio-ligand.
Each symbol and column represents the mean + S.E.M.  Number of rats used is shown in parentheses. *p <

0.05 vs Sham, 1 p < 0.05 vs \ehicle (Tukey—Kramer's test)
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Fig. 9 Effects of MK-801 on water maze performance in rats subjected to bilateral sequential injections
of AB;4 and ibotenate into the hippocampus.

ABy4 (4 ng/l i) was bilaterally injected into the hippocampus of rats, and subsequently ibotenate (0.3 pg/0.5
ul) was injected into the same sites 48 h after the AP treatment. MK-801 (0.624 mg/kg/day) or saline was
subcutaneously infused for 6 weeks starting 24 h after the ABy4 injection. A; The water maze task was
performed for 4 days on days 35-38 after the injection of AB;4. B; A probe trial was conducted for 60 sat 2 h
after final the acquisition test. C; Levels of the peripheral-type benzodiazepine-binding site in the left
hippocampus 6 weeks after the injection of AB,.4, were measured using [*H]-PK11195 as a specific radio-ligand.
MK-801 (0.624 mg/kg/day) was administered by subcutaneous infusion for 6 weeks starting 24 h before the
APy injection.  Each symbol and column represents the mean £ S.E.M.  Number of rats used is shown in

parentheses. * p <0.05 vs Sham, T p < 0.05 vs \ehicle (Tukey—Kramer's test)
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A Sham Vehicle Memantine(mg/kg/day)

3.0 mm
posterior to
the bregma

3.5-4.0 mm
posterior to
the bregma

4.5 mm
posterior to
the bregma

B MK-801

3.8 mm
posterior to
the bregma

3.0 mm

posterior to
the bregma

4.5 mm
posterior to
the bregma

Fig. 10 Effects of memantine and MK-801 on neuronal damage in the right hippocampus in rats
subjected to bilateral sequential injections of AB;.4 and ibotenate into the hippocampus (Cresyl violet
staining).

APy (4 ng/1 pl) was bilaterally injected into the hippocampus of rats, and subsequently ibotenate (0.3 ug/0.5
ul) was injected into the same sites 48 h after the AB;.4 treatment.  Memantine (10, 20 mg/kg/day), MK-801
(0.624 mg/kg/day) or saline was administered by subcutaneous infusion for 6 weeks starting 24 h before the

APy injection.  Scale bar: 1 mm.
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FARn B

P

2 E TR, F9in vitro B LN vivo IZBW T AR EEEN:T R BROMASDEIC L v AR S
DRI S A ARHT L7z, In vitro ORRT T, WIEEE RN B C BLEME T </ #E T
BDHITNE I URETRINT % A8 IR AR ZUNINT 5 & AR F701E 7V F I U HATInL
To & ZNTHA, L0 BN E AR DAL, AB DRIIUEN 7 V4 I RIS DK
DS THET D Z LVRENTZ, ZDOXH 72 AR & 7 NE L ROMFENRIL, ZhETICH W
KOPHESNTEY, ZTOAH=ALE LT, ABUUEIZ L DHIIEN~D I VT NiEADTHEC
FoS < SRR ONEFHETTHEDSNB I CUND [66], 3725, AP BEEMIT, AL IZH T
VISR 2 B S, HNISEORREDRE LA TUE S5 Z SI2 Xk 0 | A A ikl ATPase 72 5T
(2T N a—=ARTNNE I UED kT v ATR— 5 —hEZ 575 aldehyde 4-hydroxynonenal % E4E S
H [80,81]. ZDFER, HBUEDOBI R L2 D DDA, 36 L UM —DOR B A 7T
HEEZBNTND [82], £z, BIDEZ 7 E LT, AR BIADHIFE iz pore 2R 2 Z &2k
. FERIN T L LOTEFEZAE S D FTREME bR STV D [83),

Invivo DRI, 770 THIKIC £ B 7 VH Ul R TV AR— 2 —OF R[S 5 7=, B
PET X L LTART UEa Ve, 7y MBEBIZ AR 723 ENET X VBEChH LA AT L%
HUICHEA LTZHA, M ER L O U 22 UGKIIC I 5558 - selE s 580 ek
TeM, ART BEEAD 48 IFEIRNC AR ZTEAT D Z L2 X0 | wisifas i L O U AR UKk
BB I T DB - RUERESTRD D, AB IS L ARSI EERIX N ETICE in
vitro 38 L OV in vivo O T STV D728 [84, 85, invivo (2381 5 AB OF SRR E/ERIIZ BE-
LHEITLT LH—E L THEHT [67-69]. AR G L - TEET 7Y - SolEEHT 7 VIR
DRTHENRSH D LB Z DIVTE L, —F, ZALETIT, invivo (23T AR 3 AT RO
EETUET D Z LN SN TN EnD [72, 73], ABFFETIZZNOOHISICHASE . A Z21E
AL TG 48 IR ICA BT AT D Z LIk - T, LV BHERSE - UlEEEsSFR S
DL BAE LFERETolz, TORE, HIFRE Y BEE2E - SRS SN DT T VAR
T5Z Lk,

RIZ, FRED invivo DFETCTHEE L72, 7 v MIERIZ AR B L UM RT AR ZARAE O TEAT
52 EIZ RV EEENDFE EEEET VAWV A~ F U B LU MK-801 DYER &t LT,
ZORER, A~ F DS (PTBBS KA HED A4 JUNHM A2 b) 28| L., o7 -
FEREE A UGET D 2 L VR ENT, ARBRICRIT D A~ LT U OIS OEEIRRE COMIERAET,
10 33 L 18 20 mg/kglday $¢55F T, 454 52-64 ng/ml (0.3220.012 uM) F5 11 150-199 ng/ml (1.01+0.061
uM) Tiho7-, ZHHOMIFETHELL, invitro (2361) D HRAIEEER 24 21 (0.3 pM)
W< ETERR COARFIOE G- EIZHBT D MIFHREISLVMETH S [77], —77. MK-801 1%, ##
PRAIG S 20 L2 b oo, FICHETYE - silEEEriesEt T, L LATBLIE, AvrT
. MK-801L L 135872 1 . NMDA ZAMIEENERANEENAK AR CTH Y . 7T OIEROTHIN
R TH D Z EDHRESINTND [74,75], ARIOFERIZISIT 2 Wi ONFOE NI Z DIERIZE
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BLTWEHEDEEZ NS,

MK-801 7358 « FUlEMEZ BYL S D A W = A L E LTIE MK-801 12 & 5 37 A0 e
NEZBILD, FlZIE, MK-801 13 NMDA 44 % [HE T 2 FE& CRIEG RO 240 L [76].
F72x U VA o EIREC L D B SN D 8 AR SR T 2 2SS LR
EEILEED T ERHRE SIS [86), ZiLDHDRERIE, MK-801 23 iiilafRiE ER 2~ &
TS AR E U - SUREELSRT L LR T 5, £, AT —ZITRL T
RV, TR T v MERAWTERGEGTT, A>Ty 20 mgkg/day) 1XER T v hOE U AAZKKEG
BRIZI1T D015 TH L OMRE R TORE RUA B A - 2 Te o 7273, MK-801 (0.624 mg/kg/day) 3
TEASFATICISIT 5 escape latency A A B L L, BRI TIZH81T % annulus crossing 3 = 2 &
B, T70bb, A~ T AFAEBRZRYHE « FLiEEI I 8T 5 2 & 7 sl E i 2o
T LTk Y - EREE A UGET DAY, MK-801 [ R B 2 n B CAE R e
H - FUERE AR E T 2 B2 bND,

PLE, AREETIL, invitro B X OVinvivo (28617 28E4TC, AR & BEEM:T X/ B EsRrIIC/ER Lo
A EZHET 5 2 LRSIz, FTo, AR LA BT VBROMAEHIZ L > TERSND T
v MG EET NV ZNNTRAS o F U ORRERRET L A~ T U PRET U DS

HBIOE - RREEEAUGET S 2 LV, BEZER THWOITWD A U F s -
FLIEIEEUERIR MR SN Z LT, AD VERFGHIE T L & L CORET VOFAMMEZ R T HO
Th b,
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B2 BBV, 7 v MM AR £/ V2 2 LA BT, HDHUVNEIAB & 7L
B U ARG TTIRINT 5 2 LI L 0 B SRS E0, 7 > MNEBIC AR £/ R
TUBREHINT, HDOWIEAB & A RT VEREAAAE DR TEAT S Z L2 L 0 A S A
FERLOVEY - SUEREARE L. FRROMRESD Z LR,

& AR (1uM) BRUYNAH I UEE (10,30uM) 1354, T v MBS LA E 7 mh
POl EA B Uiz, F7o, AR ALED 48 RIS BIZ/ VX I U EER ST L 2 A,
AB F7FTT A I UEREIROYAIT I K0 B AN AR BT,

® AB (4ugiluh), E70FAART UM 03pglos5u) 27 v MEBIZIEALRER, Ml E~
—J—"Td % PTBBS fEAHED A0, E U ARVKKIKABRI ZI1F 2778 - fUlEREIL 2L A
ERBNRVINETITRE Th o7, — . ABB LU AT VBE AT TEALIZE 2 A,
PTBBS ftiaie DA 72 LA-46 K OVE U AFUKRIEEABRI T I0 1T 2 B 7078 - SUlEE S BlIg S
7

® A<l T (10,20mgky) %, T v NOUEHIZ AB AIEA LE D 48 REEIRICA T % Rk
\ZIEAT DS ETT /U T, Msiiais®E (PTBBS d_EF46 L UMHRFAIZE L) 240
HIL., F7-F U ARAKIKABRI 31T 5578 - dEEELUGE LT,

® [FET /BT, AT EE L NMDA ZAMNMEHHITHSH MK80L 1L, A~ F o LA
BE, SIS E A L2 b 00, E YV ARAGKKRBR 31T 55778 - aRiEREI Tk L
Mol

LILEombIE, AR & BUEMT X/ BRI/ Loy « ielEfE s 4ahad 5 2
EERLTEY ., AR LA RT VROMAEGHIZ L o TR SNAMRMEFET /U T, BEFD AD
WIS CH D A~ T L DOFEEEUEZNRI MR SNIZ Z 1%, AET /L0 AD IEFEiGHEET L &
L CORIMEZ ST 56D TH L,
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FITE APBENET X BERRT v MEREETET BT 5 bFGF DZLE
HLHE FEE

bFGF (34 FGF-2) 13 154 fHD7 2/ e B4 718 18kDa D E Th Y . FGF 7 7
JV—IET D [87) WABICIWT FGF 77 X U — A LN—(F, ZHUE Tl 23 ik (FGFL - FGF23)
DA SITERY, %72 FGF O AN 4T (FGFR1-FGFR4) A[AIE ST\ %, bFGF O
MBI TH S FGFRL 1, WEGHITGCIE R, i, 7Y 7 flia7s & ARl Z R
LTEY, bFGF 1321 b OMRADALFOMEIR, I HE R EZR 2RI LTV EBEZ BTN D,
bFGF 1%, FGFR1 ZAMKTHEA LT, TOZEEO _BIMERZ Ul Ko/ FHRTF s T
—EOIEMAL, 38 LUK phospholipase Cy (PLCy) <> MAP %7—% (mitogen-activated protein
kinases) FREEOIEMLZIT L CEDOAMIEI AR IHT 5 L EZHLILTWD [87), bFGF (3% 7=, 23k
EHEREAR LT, =2 R F— A X DRI | HITESCEN CHRE S 2 Z & b D
hTn5,

bFGF |FZZAR EDEMEZA LTS Z &b, i< DEDEFL~DIGHNE Z biEtshT
&7z, BIRIE, BIE AR bFGF 13ES, SRHESmAE-o A A BRI 253~ 2 R A 1R 2
H=ALE LTARBIEREE (A7 L—Hl) & LT ST, bFGF [ 7o Aesiial ek LGl
{RFEVEM [88] ORISR [89] 2A7 5 Z EAVRENTEY . invivo IZBNTH iR L O
AINREEET /L [90,91] OMSMEE TV [92] IZBWTAHIMEZ R Z ENHE SN TND, EHIZ,
TG OFER A TR T itige 2 x5 & LT BIRRRER & F2kis <4 T A[93),

AREETIE, bFGF @ AD {rffed & U CORTREMEZAREST2 HAYT, 55 2 B CHEEE L 72 AB 36 L UMIEEME
T BRI Ko THIE SN AMRMEETE T LA AU DFGF DR RA /G L=, Z0fE%. bFGF 12 AR 5
FOMEMET X BRI L > CHEEE SIS in vitro ORI EE A ST 5720 Tl mEOPHHT
FHESHLD invivo (23U DS E RS LU - SMEREAUGET D I LR SN, REOMIL,
bFGF 23t R ERIZ L 0 AD BEIZBW TR IR AR AR EZ e T 5 6 D Th D,
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ARG DEMFRRIT, 7 AT 7 —~ RS (FORE TH LY b Y —HRalStt
AWEF I 2 5te) OBMWIEBRERRE A, F, FtOBMmEIZ BRIV T
A T ECHER LT, SleWistar iz 7 » MIAAT A= /L —HAEtt L D AT L, invitro
HINEREEFERR B U7, F72, MM F344/DuCr 7 >~ GRERBRALART 10 i, 220-250 g) 135+
— LR N—HRAEHE LV AF L, invivo sBRICHE L7-, B 12 eI E S (EaT 7
B TRFECTHRI) O T CEE L, & KITEICHRIEBRE S, T35 TF
Al 8 IR§ 30 7370 B 4% 4 K 30 3 DIEINAT - 72,

Feh ORI
MREIIROTRIT, 2, F2H () (SRR LIRS LY FEHiE LI,

BN 01T 2 AR aAE ORI

BRI I0 0T DI EDOR ML, B2 ®, 28 Q) (TRo L7 AEIc k0 FEha Lz,
BnFHAHZ M e R bFGF (BD Biosciences 1) 1%0.3-3 ng/ml OJREET /L4 X LFREIND 24
AT, $£72 MK-801 (Sigma-Aldrich #1) (%, 1-30 nM DJREET/ L2 I U L [RREZERINL
77

APy BLOAS BT UEEHIE T v MG EETT L O/ER

APrao B O RT VAR T v MIREETT AOERIT, F23E, FH28H @) ([SFeHLE-
JFE X0 FEhii Lz,

O -

AP BEOA RT VAT v MBS ETET /UZBWT, AR ZTEAL 1 BFEEEE 21T
STtk AP DIFEANERERO IR LV . bFGF ¥R (25ng/lwl) 2N 4 fERTCEA Lz, st
HERE (Wehicle BE) 121%. BFGF AR 0 ICAFRAH K A RIREO FEEIZ L W EA LT,
£ U ARUKKEEABR

£ AAGKEGB L, FH1E, F28H @) ISR L AL EE L., BL., LT
X, ABTEA 14 B X0 it L7,

PTBBS fi&&6E

PTBBS i AHREDHIEIL. F2 5, 281 (7) (it L= Fkic kv 36 L=,
ChAT #FH M

ChAT iEMORIEIL, HE1E, FH2H 7) (TR LR L v EhE L7,
HC-3 f5AHE
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HC-3#Ea DL, 2515, %24 8) (TRl L7z iaIc kv L7z,

(10)  HERHFRIMRET
TSPV RMERETFOR LT, WatFiTL, £ ) ARUGKIKERBROIEITIC D
W T IeBUE ST, T DMMDOBEIZ SN T —TeA B T 21T > 7-#%. Dunnett’s test
(SAS System Release 9.2) (2L VATV, p<0.05 LI DT —X ZHat N A B =N HH S L
77
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Vivand

&

19 InvitroidBk

W52 B CHEE L2 invitro 123817 5 AB B LUV L H 3 RTINS =7 L & FAV  bFGF
DORRAFE LTz, Fig. 1L K912, T v MIMEFERIIME EARRAIIGIC AR (1 uM) BX
O H U (20 uM) ZERITT % Z &1 L 0 B /e risiiiais EZ0%580 Sz (Fig. 11A, B),
ZOEEICK L, bFGF (0.3-3ng/ml) % 7 /L4 X RGN 24 BEERTICERIN U 7S5, IR T
H7e AR U E 253D a7z (Fig. 14A), [FERIZ, MK-801 (1-30nM) % /L4 X s
INEFRATIRITT 5 Z LI2 Lo Th, IRERFAZSIIEGEUGEER G0 b (Fig. 11B),

A B
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o g 8 LTt
5 / 5 =
= 80 | % e 80 = o
s | % <
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S / 5
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Fig. 11 Effects of bFGF and MK-801 on neurotoxicity induced by AB and glutamate in rat primary
cortical neurons

Primary rat cortical neurons were cultured in the presence of ABs 35 (1.0 uM) for 48 h, and then glutamate (20
uM) was added to the culture.  bFGF (0.3 - 3 ng/ml) (A) was added to the culture 24 h before the addition of
glutamate, and MK-801 (1 - 30nM) (B) was added to the culture simultaneously with glutamate. Neuronal
damage was estimated by MTT assay 48h after the glutamate treatment.  In control, the cells were cultured
without APy ss/glutamate, and neither MK-801 nor bFGF was added to the culture.  Data represents the mean
+SEM. **p<0.01vsControl, 11 p < 0.05 vs Ap/glutamate (Dunnett’s test)
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H 7 v MEREETT WZEBIT 5 bFGF OZh5:

U ZFUKEEEER

52 EOHERE LT AB BRUM AT VSRR T v MIEEET /UIRIT 5 bFGF DRIRAEE
Y ARAGKEERIERIZ L VR L 72, Fig. 12 123 L 912, ATV T, [FET/MMTx LT
\ehicle % 5-L7-#F (@) Tid BFiRE (O) LikL, #EAT2 HA, 3HE, 4 HAD
escape latency 23 EICIER: L, Z @ escape latency DIERIE, bFGF % 25 ng/1 ul O H& T (O)
THZLIZEST, HfSNDEMAFED AL @ HBIZHRWT p=0.09, vs Vehicle #£) . bFGF 73
KET MBI L BEE L2 UGET 2 rlRetEov e Sz (Fig. 12A),

AR THE T D 2 R I TAT - TefRkidd TIZ W T, Vehicle 245 U728 (Vehicle #¥)
T, PAFRE (Sham ) (2%F L., annuluscrossing (77 » b 7 4 —IMEEOREEI Y B0 OF
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Fig. 12 Effect of bFGF on water maze performance in rats subjected to bilateral sequential injections of
Ap1.40 and ibotenate into the hippocampus.

AB140 (4 ng/l ) was bilaterally injected into the hippocampus of rats, and subsequently ibotenate (0.3 pg/0.5
ul) was injected into the same sites 48 h after the APy treatment.  bFGF solution (25 ng/1 ul) or saline (1 ul)
was injected into the same site 24 h after the Aby4 injection.  A: Acquisition trials were performed for 4 days
on the days 14 - 17 after the injection of AB. B: A probe trial was conducted for 60 s at 2 h after the final
acquisition test. Data represent the mean £ SE.M.  Number of rats used is indicated in parentheses. *p <

0.05, ** p < 0.01vs Sham (Dunnett’s test)
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Fig. 13 Effect of bFGF on neuronal damage in rats subjected to bilateral sequential injections of AB;.4
and ibotenate into the hippocampus.

APr40(4 pg/l ul) was bilaterally injected into the hippocampus of rats, and subsequently ibotenate (0.3 pg/0.5
ul) was injected into the same sites 48 h after the APy injection. bFGF solution (25 ng/1 ul) or saline (1 pl)
was injected into the same site 24 h after the APy injection. On the day 17, after the learning and memory
tasks were completed, PTBBS (A), ChAT (B) and HC-3 binding (C) in the left hippocampus were measured.
The data represent the mean £ SEIM.  *p <0.05, ** p < 0.01 vs Sham, T p < 0.05 vs \ehicle (Dunnett’s test)
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