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aBRE4ES CGER. k204104 1 H)
ik HE. BFEE#. Wang Dayong. LK
25, &R OB BBER. EtEX E£R
Wk, MERE: Ay Ty I EGRY
ITACRDSNSRAWEFIIHTSHF
72 OEM: BN - extracellular
signal-regulated kinase 1/2 DB 5. 2 18 [A]
HAER AR RS fh bR S22 « 58 38 I H AR
BRmERYS AFFES R, FilR 20
£ 10H 2H)

ERlE. BFEEHR. B B AHRA
% 7 O E > @ PCP ERRGITXD
RAEEICHT HSBRMEPHRITIIE /NI > D4
BLUtO b= 82 XEREHIERNES
5. % 18 EIHARKHHAEREESES -
%38 [E HAMRER MRS SRFER K
. ¥R 2010 A 2 H)

Yukihiro Noda, Dayong Wang, Akihiro Mouri
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molecular mechanism of neuropsychotoxicity
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galantamine, a novel cholinergic agent with a
dual mode of action, on cognitive deficits in

animal models. Japan-Korea Joint Project (Korea.
Fpk 20 4 10 A 6 H)

ImEZTE, FEEAN HFR B FEHER,
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ADHEELRMERELREEICBITIER
FE2RIOMEMRN. B2 ERBRZESEF
ERERE R T L GER. ERK 20 F
12 A 21 H)

PFHER. BHEFR, FR B UHRZE.
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17. B EFR. HR . UHEZSE, T H#.
X . BEEEE. Bk, FHERS:
ITYADOREBRIIBITHEBEHEMILR
rLAEWIZESHEETHAOKE. ¥ 1
AWK EER 7O T4 THEBSEET
HEES R L TAMEE2TRERLSA b
LA ERRADFILT] (BHE, FHL 21
#£3 H2H)
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D e T

BASEBBETAERMIE (LFMH ) 2 7R EFFEFH)
SHERF A

JAEBIC RT3 REARZEINEIC L AR EAEEICEET A8
SHEEFSEE - ILHE X
RZetn ¥ - KR, hZsE, JLR#E -, Jinghua Yu, #HTHEE
(4 B KPR FERESRIIER - MBI IEAN)

[(FEEE]
A TIL, AL OMEERZT LEEHHEIC L D RmIERE OBMAEALZ By L LT, FEEN
(23175 REGREICEVSRPRBEL L UOREZOMEREICRIZTER DWW TEBYET AV ZMNT
%2175, BEMIZIZ, A% 2H0E»56 AHEZTO S HE, ICR %~ 7 AIZEM 2 AF{RNA 7
11 7 T % polyriboinosinic-polyribocytidilic acid (polyl:C, 5 mg/kg) %z F# 5 L. WXL~ 4 /LA
MBEEFAEER L, BB, 2 bo—/LRBECRER S L THOWEARSER 2R L7-. Polyl:C
W~ 210 BEEICE L%, FEEED LUWHORE 2 REARITEIMTIC XV -~ WS
IZBIT A NZ I UREEEME AR R OBEEZE (LI in vivo dialysis IEFFWTHEMT L 72, S 512, polyl:C
WEIZ LD RSN DEREREE O T2 AR T 572012, DNA 7 LA VTS ICBIT 58
(GFRBE(C A2 RIS 5 L L LIC A KTERERIE FORRENE Y TALF A LPCRIET
27, Polyl:C AL~ R Xy hu—ARE L H#R L T, RELHRITHHOHM, 8 0B E Has
WEEOMERL LUHESMTBHOREEZ R L, UL, BREEELA Y 724 I B X T NMDA
SHERET A IT=A L THD MK-801 ICX W BERINDZENITIIELITRBD 6oz, EHIT,
polyl:C 4L~ 7 2 Tl3 FERECH BB S L T AIBHBICHT D 72 I B EREGERE 10
L. #ic@Es ) o Adliic X 2MoEERE Y I U EEEREIE T L7z, DNA 7 LA &R T fgT
IZX V. polyl:C 4Lffi~ 7 2 DUEHIZH VT mRNA LD S0O%LATFICABIZET L 4 >OBEF
(Srd5a2l, Creg2, Pigds 33 X MERERHOMIG T) #RH L7z, —H. Y TA¥ A LA PCRIEIZ LR
T, Ifitm3 mRNA 75 polyl:C fcf&#% 5 2 B 2> 5 24 BRI £ TRefeaICMNT 2 Z E B 6T -
2. A1, polyl:C AL~ 7 R 21T HIMEEEEREE L Zh L BIEFORRE( & OBFEPEIZSVWT, £V
MR ATETH S,

A. BFREBH

(L E ORrhErE L, E LRI
ESL ENZFROFEHEICER OB L LY
WHEEREOMEERIZESLEDH LM
CHBETOIHENRHLLEIOND, EEL DM
HERZMN LILFHEIC X R EREE O
BRI A B L LT, FREMICBIT S RF RE

IS D IR ER L O R & ORI &I
FTEE cHOWTEHMET A EZRAWTIHFELITI,

B. W5

1. REREELL Y A L 2 BEBHE T L OEN
A% 2HEBENNHG6HBETOS HRE, ICR %~

7R (AR AT/ — §BHE) G 2 8 RNA



7+ 7 Td % polyriboinosinic-polyribocytidilic
acid (polyl:C) # 5 mg/kg P& T 1 H 1[EKF
e L, JEPEEEEL Y A N ARYEF LA fERL L
foo A bE—ARICREREE LTHW-ARR
Wi a ey Uiz, ods, AERFHMEIIHHRKY
EETEREESTERRIN, EHEREE
FHIEBRBD I L TITo 72,

2. fTEROARAT

Polyl:C #L{E~ 7 A 7% 10 MiipiiE L=k, 9
EEBLUCHEBHORELZLUTOTHARBRIZLY
a7,

A—F 74— KRR

REDT 7 YANMAHA—T 7 4 —L K (B
£60 cm, A& 35em) OPRITvT A%[EE, S
OB XUAM (EE 40 om) (2B 54
iTHFs X ONME/ERF[] 4 Ethovision H#h k7 » ¥ >
77w 77 . (Brainscience Idea Co. Ltd., Osaka.
Japan) % FHI\VTHEAT L 7=,

1A (R R R

F AT AERRBRIT Nagai 5D FHiE (2007) (S
L TITor ¥, ERERIIT 7V AROA—TF
¥ 74— FERWE (30X30X35cm), ¥V &
ZFEEEEEIC 3 A (10 Zyf/A) 18S L=,
BERIT AT o 72, PHRITTIZIEBEANICRARSD
2O0YEEEE EBAL 10 2 EBITERS
7=, IEERTT O 24 BER) R ITIRFFRIT 21T - 7=,
(REFRIT TIXINMRITRC AW 2 2ok K
hExHarmklidemz, BmrEENICAR S
Sy B BICERE S, IIRTE L OMRRRRTT
BTS2 00MEICHTHENENOREE (1
fi, BLRE7pY) BRMIZRIE LT,
MBFERITIZBVTIE, 2 2OBEONTRHIEIE
T LB L REERRFM & Otk E, RERTICE
WTIZFT WA 2R L7650 & RIEREER &

DA EYELFYE  (exploratory preference; EP) =
LTRL7,

7 L 73 AP R

T LS AYNE| A8 1T Takahashi & @ F ik
(2007) (2 T SR-LAB #1BRIGHIE S 2T A
(San Diego Instruments, San Diego, CA, U.S.A.) #
AWTRIE L Y, EBRAICITER /(4 X (Back
ground; BG) * LT 65 dB OiF#itL7-, 65 dB
@ BG FT 10 ML S 7%, Ko 3 FEO
FFATLEEFEAER 10 BTFoAH# L, O
SRS % 5] = #2 29 120dB, 40 msec DFHIEH (/3
VAF) DI, @ 230 ARIlFEO 100 msec FifiZ
69, 73, 77 £7/=1% 81 dB, 20 msec DFHHH (7
LSV AGiISE) 2Rt b T A 7, @BG D&,
7 A b TIRRANZ L Al A 5 [E], )i 3 R
DEIFATNALEZI00LR2BORBBRTS & Al
10 ElF 2, B&IZ VAl E SERRL, 8§
0EDFTATNEAR LTz, 2O, Fillie
FI ST 1 msec HIFET 1 FURIREISSRME & 5087
L= BoicT—F020, LLTORIZHEL PPI
ARHLE,

PPI (%)= [1-(pPx/P120)] % 100

P120 : 73/b A Hilli# oD BE A 775 B 00 TR 9 8 O K
il D8

pPx : 7L/ L RHIE (69-81dB) & /3L A il
D e R IR OO REFS T8 i KAl D )

T EN SR

tHEtEfTEIAABR T Tremolizzo & D FiE (2005)
ICHEL TIT o 72 O, A BAKIK %7213 polyl:C 4L{E
v ARERY A—Ax— M URABR— (FH :
34X22X15 cm) ICBLT2 HREBIL L, Th
LO=TRELFHNEFRABT LTz~ R (F
FRATTR) 2R BT —VICAN, 5 2HEOFT
B AR L7, #HaMTHRBRIIZoRTE 30
MR T 4 [E#RYE L, REBNAYBETTE,



S EEIRERER———

BRITE), RVIREITE), BEOITEIZ M
B & LT, WA EITE, RO, By
TEZHRITEL LT, ELFFRATIANL
Bih H1TE % KR TEN L L T, EhELOTEO
] 2 7 L7

F1 3 35 L OVSEY % R4 ES) B IS
2 ORRT 7 INBA—T T 40— F (25X
30X 18 em) [Z A4t 120 47fElBI{L = ¥ 7-1% . MK-801
(0.1-0.3 mgkg) HHWEAF L T7=F I (2
mg/kg) FH FHEEL7-, B5EENS 180 47
o iE 8 B A RN HRE v — (NS-AS01,
Brainscience Idea Co. Ltd.) # F\WfllE L 7=,

AVER - FATIYTR

10~12 i fEtE~ 7 2 OifgfS (AP: -3.3, ML: +2.8
from bregma, DV: -2.5 mm from the skull) {27 17—
7 %FHA L 1.0 uL/min O FE T Y > 7 il & FER
L, 10 yEICEMRE ) Y FArikPicagEh
HUNE I VEEREYMERE/ o ST 7 4
— (HTEC 500. EICOM, Corp., Kyoto, Japan) # H}
WTER L7 Y, BEHRIED SN2 I Rl
PR A RETAHAITIL 60 mM KCl 28T Y &
7k R LT,

4. ME=FREMT

Bioanalyzer 2100 electropherograms ( Agilent;
Santa Clara, CA, USA) # W\ T, R ikE&D 188
BL1r28s YR Y —LARNA DY T FAEIREIC
HMHLE2RNA D27 AV T —%BRELE, £
RNA (5 pg) o T7 AV TT7F A v—ZHWZ
WEREIZ LD cDNA 2B L7, B4 F RS
NizY RR7 LAF FEETICB VT TIRNA &
Y AFZ—HFIZLY cDNAML EAF /{LcRNA &
GR L7T=. EA4F 1L cRNA & RFEREEDMK
SEEIZ L VK 20 A5 200 EEREEICHER{EL .
GeneChip mouse Genome 430 2.0 Array (Affymetrix;

Santa Clara, CA, USA) [Z/A 7V ¥4 X xH7e,
DNAVA 77 LA &2EHL. 7422 A
@A ML 7 FTEY Y &S EE GCS3000
laser scanner (Affymetrix) Tl fEsRIE 2 HE 7+ 0~
. BoNT= T INDRy 2 TF9 R A4 X
i EH X O E #H {£ iZ i3 Bioconductor
(http://www.bioconductor.org/) 7> & fEflk = 41 Ty
% GCRMA 7L =) X uk Vi, HatatBEes
7 7214 I X R & & 2 A W £
(http://www.r-project.org/) . = > b — /L &
polyl:C #5HOMOBEREREITREETT
NERWTEIRF Lz, AX Yy v Fyr—7av b
SRy 7 5 A8 Y v ZfEHTIE SPOTFIRE
8.2.1 (TIBCO Software Inc., Pale Alto, CA, USA) %
i LAY
YT A% A I PCR EICLDERTIE, polyl:C
Rfetr s 24 B OWBE ) HHE L7 RNA %
Superscript IT (Invitrogen, Eugene, OR) # il T
cDNA | ZZE 2 | 7= . 7300 real-time PCR (Applied
Biosystems, Foster City, CA)% ]\ T mRNA fit 4 i
Bl

5. RERHARMT

F—F I HEMERFE TR L, ML SRR
OEIZ 1T —FeEL & 5y 74 (analysis of variance,
ANOVA) Z 7= 1ERERE 53 8oy triE (repeated
measures ANOVA) # I\, HEENBED LT
4121% Bonnferroni/Dunn D REE# L 2, Wi
DREICHNTH, ERE 5% UFTENHEDSL
NABEEAEEDY LHE LR, 2 B OHR
|Z Student t-test M TiTo7=,

C. HERER

1. Polyl:C AL B~ 7 2 DB LS L CIHBIZE(L
AR polyl:C (Smg/kg) A& 45 &,

4 @i TIEHETORERD (10% LT, p<0.05)

BEEIN-N, FRUBITARSEKEREL
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£ 7=, 10 A#iE O polyl:C 4L~ r7 ZR4 Nissl G (4

TiE, AR ORE - RS BREIBED LR
ik ¥ fa
(a) (b)
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— 80 I 'i 300 -
] -
= = . T 250t x
.§ 40 1 -%
] 5 200p
8 F °
2 ol 2 oL
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Saline Polyl:C Saline Polyl:C

Fig. 1 Effect of neonatal polyl:C treatment on anxiety-like
behavior in mice. Individual mice were allowed to explore the
open field freely for 5 min. Time spent in (a) inner and (b)
outer sectors. Values indicated the mean = SE (n=7-8).

*p<0.05 vs. saline-treated control group (two-tailed t-test).

F—Fr 74— FREBRIZEB VT, polyl:C 4LiE
HiZary bo— LRIl L THH CoOMER
B3l L, ZhH ToOMER 3 X U7 ERED
FEICEML (Figl), —H, A—F 74—
VRN TORBITERIHBEMTER 22
ZEMG, polyl:C AL~ 7 A TIIARLHAEML T
W LEZDRII,

(a) (B)
= L O saline . 4r
£ W FolyiC g_
E ! m [
60 ' H
f % § »f
i :
o - 10k
2 30 -}
o A -
0 0

Training Retention Training Retention

Fig. 2 Effect of neonatal polyl:C treatment on recognition
memory in mice. (a) Exploratory preference. (b) Total
exploration time. Values indicated the mean SE (n=8).
*p<0.05 vs. saline-treated control group (two-tailed t-test).

(2, polyl:C #LEDBMCIE 2 F A iEEER

iz X vl L7, ANEERITICEITS
DFIEFRIEM (Fig.2b) 3 KX UEFELTFE (Fig.2a)
I, polyl:C MR L =2 Fu—A B L ORI TEIZ
<, FarEioHT A3 AL ViZi3E e e
-F . RERITICEITH1E
FEEEME X o — L BRIC B L T polyl:C AL

ﬂ anwa 4-\ &

WZ MR an

BRETHEIZIEFLE (Fig2a), Lid-T,
polyl:C L@~ 7 A ZHITHBALIBOMRE IR
Mg xhis
(a) (b)
801 O saline
W oyl
3 g
§ s
3 i
[ ' >
H 53
H 23
£ -y
3

68dB 73dB 77dB 81d8

Fig. 3 Effect of neonatal polyl:C treatment on PPI in mice. (a)
PPI (%) at four different prepulse intensities (69. 73. 77 and 81
dB). (b) Acoustic startle amplitude as measured in trials
without prepulse. Values indicated the mean + SE (n=8).

*p<0.05 vs. saline-treated control group.

Polyl:C #ljE~ 7 A DBEHFHAHEH* 7 L
P ZNGIRBRIC X V@ L7 (Fig.3). Polyl:C
MEREL 2 bo— A BEOM T/ AHBIZ X
NERINIESERSICEIRD o eh ol

(Fig.3b) . 7~/ AR DERTIZFHNNT L3 R H
MEFEAT L LEBERICOBRE (7L L2
H) MNBEINER, FOREIa bo—LE

IZHe# U T polyl:C AAE B TIK T L TV /= (Fig.3a),
T72H5  polyl:C LB~ A TIXT L3 20|
DIEFEHTRD LTz,

Polyl:C L&~ 7 A Dft=tEITEIOZE L% Fig4d
IR L7z, BIRATICBIT S~ A OHEEER
OEFRIZI, polyl:C ’»’L'—fﬁ‘ﬁ’f Lay ha—AEBEOM
TERRBDHONL o7, B2 RITLIRE,
a—/L~v 7 ATIIHAAEERORRB A BE L, #aF

arz b



T R PR O SN

< 7 AT DA ABE Sz, —75. polyl:C
WLERETIE Z OBV RIS ORIEAGES b, #H
A RIERRER 23\ T, polyl:C AL~ 7 A DGR
MEtEREN RSN Z LD, ZOTBIEL
IEH A~ 7 AOREICHEE L 2l OEE T
It EZ NS (Fig. 4a). B, FHE -V RIC
%t 2 BEITED (Figdb) CH®4TH) (Figde) 13X
IO ZAHIFEAERET, EXRO LR

ol
(a) (b) (e)
250 10 10
200} 8+ 8
150 6 6F
: 100 4 4
B
™ peru b 2t 2
et | g o |
9 1 2 3 4 9 1 2 3 4 o 1 2 3

Trsis Trais Trials
Fig. 4 Effect of neonatal polyl:C treatment on social behavior
in mice. (a) Social interaction, (b) Escape behavior and (c)
Aggressive behavior for 5 min in each trial. Values indicated

the mean * SE (n=8). *p<0.05 vs. saline-treated control group.

BK#%IZ NMDA Z3K7T 4 I=ATH D
MK-801 BLURAZ 7 =¥ I T BRI
Zrege Lz, Y GETO B ¥ED &, MK-801
HDOIVEAZ T2 IITEIVFEREINDE
i B (kiTED -7 (Figs).

(@) (&)
—O~ Vehicle (0.1 mg/kg)
%00 o MK-801(01mghg)  °
250 = Vehicle(0.3mg/kg) 250
—@- MK-801(0.3mg/kg)
£ 20 200
5 150 b 150
5 3
S 100 100
S0 50
(] . v 0 i i i n J
180 E 80 80 120 150 180
Time (min) Time (min)

Fig. 5 Effect of neonatal polyl:C treatment on sensitivity to
MK-801 or METH in mice. Hyperactivity was induced by (a)
MK-801 (0.1 or 0.3 mg/kg. i.p.) or (b) METH (2 mg/kg. i.p.)

treatment. Values indicate the mean * SE (n=7-10).

2. Polyl:C LB~ ADWR/ITBTHINE IV
eI

FERRECHBICHEES LTV LBED LY
I URBEEEMNRROBELT DO, in
vivo dialysis 4 IV THilask 7 v 4 X Rt %
HE L 7=, Polyl:C #Lffi~ 7 A Tid= s br—/LR¥
ICHE LT EICBIT A I A I R R
AL, &A Y 7 LG X 2o s 5t
INH I UREEREIIKT LT (Fig.6).

—~ 30
g -O- Saline
2 #
= 251 -@ PolylC
@
L
€ 20}
=
£
> 15}
w
@
[ *
T._) 1.0 |- *
b
E osf 60mM KCl
E —
QO
oL | L I 1 I |

-20 -10 0 10 20 30 40
Time (min)
Fig. 6 Effect of neonatal polyl:C treatment on
depolarization-evoked glutamate release in the hippocampus of
mice. Values indicated the mean = SE (n=7). *p<0.05 vs.
saline-treated control group (two-tailed t-test). #p <0.05 vs.
saline-treated control group.

3. Polyl:C A&~ 7 ADWRITH T HRIEFRB
3|4

DNA 7 LA Z W f#HTic LV | polyl:C 4Li&E
< 7 ADHESHIZEBVT mRNA LLhs 50%LL T
ICHBIZIET L 4 >O#is 1 (SrdSa2l, Creg2,
Pigds BLUOEERAOEET) ZRELEL, —
. VT7VE AL PCR EBICKIMITLY,
interferon-induced transmembrane protein 3 (ifitm3)
mRNA 7° polyl:C e #& ¢ 5- 2 Bl 2> & 24 Byl % &
TRHERICHNMNT 5 Z LA LMo T,
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AFFETIE, Ak E OMBEER%Z I LIs(bFEY
Tz X 5 EREE ORMMRAZ B L LT,
I RPER O 7 A L R R IR - B R Ol
BREMRBEICRIEITERIIOWTH -8
FAERERLTHELE., T742bh, 7 THll
O - BB R — L ik B O TR A 6 ¥ e T A2
B#io~o 2 (A% 288256 HE) IZZKS
RNA 752 7T % polyl:C % § H il H B T
ELTEHWETAZER L2, M—miEBEMiTe
b CIAEIRT 2 S R ORARICER IS
eV F 1D ORISR A 7 o HIT
BT 5 LRSS RRIER L ORMERE
RIETH Y A2 BHWLARDEnD Y, KEEY
A NARBPTEFNIT, E MCBITARER T A L
ABPETFALLEZOND, £, polyl:C I
toll-like receptor 3 Z Gtk L TRIEMEY A M A
COEAEHEERY D, ARREETEMLTSZ
EARLNTWS,

10 AR L7z polyl:C 4L~ 7 A DAPFRRE
HERE 2 BRI TENARIT I XV AR5 R, KT
FN= 7 ATIIARZRITEORM, RBEEEREOEE
BIUOHSHITEHORELBO LN, S HIT,
in vivo dialysis |Z £ 2 HFZEIC L ¥ | FH LECHEE
B E L TWAEDO 7 VS I U EEEBM MR

RICHERE L HD LRI, TR2bb,

R th R R DFEWIZ T AN RAER D DT
ME~DORBECLVRERGEISERAELD
L. WEBIZEIT A MREEREORE & - 7 iE -
B E O SMTEIO R 4L L 5 aTREMEAN
A ENT,

Polyl:C AL{EIZ X 0 #FF S % I REREE D57
FHWAMRAT -0, BEICBTT 2GR
HOBLZ RO L, BELSABETT
% 4 SO M T (Srd5a2l, Creg2, Ptgds ¥5 & UMERE
RAORET) LHNT 5 1 >OBIEF (Ifitm3)
ZRH L7, 5%, polylC ABICL W FBEREIND

IMEERERS E D 4 T IV T, Zh b OB+
DOERBRENRELEDOBEENGRF LTV TFETH
%,

E. &R

FAEVHNT polyl:C £ HEREALE Lz~ T A,
AR EHICRLERITERIORM, EgRERE I LU
e TEOREETR L, KT D0
BT NS I RS T Uz, IR R O %
EHIZ D AN RABBERACFHEH~ORBEFIZ L
DRFELRBBISENELD L BHRIZE T DM
(REEORE % (> 72L& - WEIRESCHE ST
DRFENPAEL D alREtE R~ STz,
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AN ERETER NS (LY 27 RATIEFE)
SYRBFICH I

FrAAFRAIZ polyriboinosinic-polyribocytidilic acid (polyl:C) Z# & Lz~ R
DWEB/IZRIT B Z 17 BBEOELL

SERFERE « KIFR
(40 i B KPR PR R W SE R BR IR TR 1 L)

[ F]

(LFHEITIX, EERICH L THRALE AROERZAT2HEL. HichirE AEHEZMETLIHH. T
RHOHLNDWREIHEL S D, EERRNICIINDWROMIZ HRER EMEEN D AEEREEELHERF 58
WAGFEL, BYPHEIC X > TRFERELESERIND, B, BEEY - #EMIBT 27 00 R R
JEIZIM B ERE 2T ER T LMnHD, LMo T, EERNICRY AENTLFHEVRRERORE
FHIEEIL, PHMERICHL THRELZ L0 TAEME2EZX240ENH D, AEEIT, BRUER
25 E T 2 Ak 2 AR8{ RNA 7 1 7 T# % polyriboinosinic-polyribocytidilic acid (polyl:C) % #i 4 {F
Wiz E L, RELE~YY ROMNIZEIT A 37 BB 2 SRR L=, — oo EXikEic
LoTHE R B LT-fER. 2BDAR y MIABERRBRELNAED L/, polyl:C & EHEIZH W
TRENEMUIZARy b 1A, EICRELEL LZARy bA3 1 RN, BRELEHED S
NARy MZOWTHRENB LT — 2 X—ZABRE LT /-#5%. aldehyde dehydrogenase family 1
member L1 (ALDHIL1) 35 X1 collapsin response mediator protein 5 (CRMPS5) #[fliE L7, LI EOFEE
b, FAEFMIC polyl:.C 5 LIz~ RIZBWTRBANRENT DY VI BERTFETHZENHAL
mE&ipofz, 5#%Ii% ALDHIL] 35 X U° CRMPS DRERERET 21T 9 & & bICHAEFHOEEREIZL - T
HFEINIMHBRERY L OMESWTRHT L2 TETH D,

A. TFRE®

{LFEWREIIE, AT L THAE AROER
»HTHHER, WohLEAEHERET Y
H. T2bbHNRREHH S5, EENIZIT
N WFH OMIZ b RER &IN5 A ERERHE
AR T OMMATEEL, BRBEECL-TRER
BICENRERIND, B, FEY - BEMICE
F257 4 VABRBIE IR ERE A5 ERIT
ZEBHD, INORMBECEETLIV VAL
LTHA PAHBDOANR, A TN HF T g
WA, BRAFTRI A VABELE MRERED 4
AR NBRIRERBEShTWA Y, &6, Ak

WMICBIT 27 4L ABREIZEVSIEREZEND
M FEERE A, HEKRE, PHHERERS LUK
IMEREREEORIEICESE L TW5A Z L AvVRE
ENTWVWB ), LizdioT, £EANICRYAEH
TALFOEDPRERORE L5 I L, A
FRICH L THEEL OO TAIESEELEZE LD L
BhbDH, REEIT, BARREREEEELT S
AW 2 A8 RNA 7+ 0 7/ Th 5
polyriboinosinic-polyribocytidilic acid (polyl:C) #
FAEFHICERE L, KR LI~ D 2AOBAICBIT
D8 87 BEOBE & MERA) AR LT,



R

B. S
1. polyl:C 4t~ 7 2 DYEN
ERIZIXICRFBYV AZEH L., £#%2A8H
b 6 BEETO S HM, vV RIZEMK 2 A8
RNA 7o 7T % polyl:C % 5 mgkg DA T
1 B 10 F#E L, EEREL Y ¢ L A RYE
FAEEMLE, 3 be—ABICIEEg L LT
AW ABRIRIERE RS Lz, 285, AREERH
A HRBRRKEEZRESHERZRS TR L,
& BRRKFEFHERBMIAEEHHE L TIT 72

2. BTN

10 BRI AER Lizw 7 A LR &M L, K
FClE 2B L=, My 7V ERERET
- 80°C THFEIRTFE L 7=, B4¥ > 7 VX proteoexract
subcellular proteome extraction kit % F\ T #ifa51
Syl (F1), B4y (F2), #sre (F3). e
WorE (F4) ZfmH L, ULITOERICER L.

3. Fluorescence two-dimensional difference gel
electrophoresis (2D-DIGE) ¥

Polyl:C ¥t~V ABIPar ba—A<wU R
MHEFH LI # /37 #Cy3 £7213Cy5s THKET
SN LTz, NEEEE LTEY - ILORGHE
Cy2 THXF~VLE, Thb Cy2, Cy3 Fki
Cys CHEM L=V A% RELTR—ZAAT
SEAFEIKEB L O ZRCERIKBI 21T - 72,
vkt O 7 VT EOE A ¥ v+ — (Typhoon trio) [
THfR{k L. Eifgfgtr > 7 & (PD Quest) % {#H

TTF— ¥ O &1iTo 7=,

4. Peptide mass fingerprinting ¥

2D-DIGE 2 X v BBICEBRBD NI
YR BB LEY L, trypsin iIZ KV IEEL
fzo BU T UMBEOSTF R OT I B
BCFI % B By s (LC-MS/MS) IC X W RTE L,
F—H~<—A (Mascot) BRFEIZLY ¥ /37 D

ExIToT=,

5. An)TayTF 4T
% sample (Z sample buffer [ 0.125 M Tris-HCI1 (pH

6.8) ., 4% SDS , 10% sucrose , 0.006% bromophenol
blue, 10% 2-mercaptoethanol | # 12 95CT 5 75
MmEAL, 10%FEY 72 VA7 I F7 L TERK
il L 7=, PVDF membrane ({27 2 v 7 4 7 %{T»
7=1%. A7 L > % blocking solution [ 3% BSA,
20 mM Tris-HCl (pH 7.4) , 150 mM NaCl, 0.1%
Tween 20] Z FIWVEIR T 1 BfflA > Fa2— 3
> L7-. blocking solution T 1:2000 {F|Z AR L
7= mouse anti-NeuN ( Millipiore ) . rabbit
anti-Calbindin  ( Sigma ) . rabbit anti-Carnexin

(Stressgen) . mouse anti-ALDHIL1 (Abnova) . rat
anti-CRMP5 (Abcam) #1{A# %\ [ goat anti-actin

(Santa cruz) #A v Fa~—arlLi 4C,

-Wi) . B % . TBS-Tween [20 mM Tris-HCl  (pH
7.4) , 150 mM NaCl, 0.1% Tween 20] T 10 5[] 3
[F]%E#% L . blocking solution T 1:2000 {2 AR L
7= house-radish peroxidase fif anti-mouse IgG.
anti-rat 1gG & % \ /3 anti-goat 1gG HIATEIRIZ 1
B A > F a2 X— 3 L7z, TBS-Tween T 10
4y 3 EPE# L7-#% . ECL Westem Blotting
Detection System 7\, LumiViewer (AISIN) T
RNy FOBRHETT 7.

C. R
LA TRy T4y I X 5MBE~—4
— B R OB
WS LR L MRS E2ETICITh T
WHANERHERT L0, HFoBEO~——F 23
P OFEEICOWTA L) TuyT o 72
WT IR, MIlaE % 737 T 5 carbindin D3
BUXF1 B < . F2 BTV 7 s
BHbh, F3 SEICIIBBEBBD N -T2
(Fig. 1), % > /37 T % calnexin DFEHLIL F2



G35 NeuN DRI,
F4 77z 3

N7z (Fig. 1) & ¥ /377

F3 5B O AT Hirf- (Fig. 1)

Nnixmnot (Fig. 1

Fraction

Fi_ F2 F3 F4

r— Calbindin
(cytosole)

Calnexin
(ER membrane)

NeuN
‘ (nucleus)

Fig. 1. Selectivity of subcellular extraction by
immunoblotting against marker proteins.

Mouse hippocampus was exftracted using proteoexract
subcellular proteome extraction kit. The proteins were
separated by SDS-PAGE and blotted onto PVDF
membrane. Immunoblotting with antibodies directed
against the indicated marker proteins show the
separation of the cell compartments according to their
subcellular localization

THIZH <, F1 7B XU F3 77z gs< 88 5
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Saline Polyl:C

SSP3707 SSP3707

v

Saline Polyl:.C

jsp7512 .S/SF’7512
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2.2D-DIGE %2 B2 & 3 7 B8 2E BT
BRI LT H T AR L T

#1000 A 2K » b 738 & 7= (Fig. 2A)

ABOBRH SN 2Ky MIOESIZ2 L bo
LAY 1065.3
i Cd - 7=, Scatter plot ffHT OFER TIX, =2

+0.2 f&. polyl:C #£7° 1065.80.2

g—/L= 17 X |tk

~T polyl:C #f G5 L/7-~vU R
LKA T Ay kA 29 8
fF7E L 7= (Fig. 2B)  BxDAR Y Mo
~ %% SSP3707 35 L O°
SSP7512 ® 2 D AAK v MIHEARRBEE(LA

h b7z (Fig. 2C) . SSP3707 1 polyl:C #& 5-#F(C
BWTH BB ha— L 2T
SSP7512
I polyl:C #HBEICIBNTH /R BB =L

o —/LREIZH~T 0.6 fif Bl 01, Table 1)

1.6 FHE/M L 7~ (p<0.05, Table 1). #{Z,

Polyl:C

Saline

Fig. 2. 2D-DIGE analysis in the PFC of PCP-
treated mice.

(A) Representative 2D image of CyDye-labeled
hippocampal proteins of saline-treated mice
(green) and PCP-treated mice (red). (B) Scatter
plot analysis. (C) Boxes | and Il show areas with
differentially expressed proteins that were
excised and identified by LCMSMS. Arrows
indicate identified proteins (see Table 1).



Table 1. List of identified proteins that are differently expressed in the hippocampus of polyl:C-treated mice

] Fold MASCOT Sequence
- b I
Spotno.* protein name SWTR Acc change® p-value séore — e (%)* Mr (kDa) /pf
wor OMewde dshydrogenses: Tl 1 oapgve 16 <0.05 803 34 99/5.64
member L1
7512 Collapsin response mediator protein 5 Q9EQF6 0.6 <0.01 382 42 61/6.62

aSpot no. corresponds to those in Fig. 2. PAccession number is derived from Swiss-Prot/TrEMBL database.
<Fold changes in polyl:C-treated mice. “MASCOT score indicated the total of individual peptide scores.
eSequence coverage achieved by MS-Fit search. Theoretical molecular weight (Mr) /isoelectrical point (pl) of the protein.

A B
3. Peptide mass fingerprinting ¥E\Z X 55 /737
A Saline Polyl:C Saline Polyl:C
[=]
. 2 s " i ALDH1L1 —— CRMPS s s
RELEEHBOONIZAR Y MZHOWTHER _ :
. i e : Actin  HE———— ACHn  ——
S BEOT —FRX—AREEITo 2R,
SSP3707 | aldehyde dehydrogenase family 1 member fgg | ‘ 1
p s
Ll (ALDHIL1) 35 L% SSP7512 i% collapsin § _ 160 8 ! ”
5 8 140 83 80
response mediator protein 5 (CRMP5) T % & [F 3 E 120 £E
5 2100 S 60
F &7 (Table 1) T2 g £
g  eof [
4. Abh)TayT 4 7HITES ALDHILL B 0 0
Saline Polyl:C Saline Polyl:C

X Tk CRMP5 DR BARIT
= e 3 e PR, 5 P T Fig. 3. Expression of ALDH1L1 and CRMPS in the
REINTZF N7 ALDHIL1 & £ U hippocampus of polyl:C-treated mice at the age of 10 weeks

CRMP5 THHME I MEF D2, FNEFh From PD 2 to 6, mice were injected s.c. daily with either pyrogen-
i (s T — . free saline or polyl:C at a dose of 5 mgkg. Mice were sacrificed at
DE N7 THEROMELTHNWTA L/ the age of 10 weeks. Values indicate the mean+SE (n=6). *P <
) 3 . , B 0.05and **P < 0.01 vs saline
7avT 4T #7272, Polyl:C B 5-HIZHEBWT B
A
ALDHIL1 O % 237 BB ay bao— Il _
Saline Polyl:C Saline Polyl:C
o hv - . s
C 1.6 fE#M L7 (p<0.05, Fig. 3A), #IiZ, ALDH1LY - CRMPS i
CRMPS i3 polyl:C # 5-RE T3\ T 4 /37 BB Actin  —— ACIn ———
Ty ba—BEICHAT 0.7 R4 LTV R
. o ki : 200 1200
(p<0.0]. Flg. 3B) é iRy i’:h'ﬁ:fflm‘l_ pOly]‘C é_" 180
g L P 100
$e 5 L7210 B0~ 7 2238 bz ALDHILL 533 %%w .
Q (] [<] 2
3 L 1Y CRMP5 ORBZELAS, polyl:C AL E #% 7> 55 2 gt sk
— - . ; Je w9
LD ENDHME I D EFRT, Polyl:C R &5 I < gg &€ 4l
['4
24 B % D~ 7 ADHEHIZHV T, ALDHILL O 2w © 20I-
20
R BN o ha—LEED 1.4 {Fi2H8) 0
IRy RED L b BED 14 fHIZIRN L 0™ saline Polyl:C Saline Polyl:C

7= (p<0.01, Fig. 4A), #Z, CRMPS5 (I polyl:C ¥
. . N = ‘_ . e Fig. 4. Expression of ALDH1L1 and CRMPS5 in the
BEIZBWTHZ U RIRBNa ba—/LEED higpocampusolpolyl:c-troatod mice at the age of 7 days

0.8 Iz L Tuv = (p<0.05, Fig. 4B). From PD 2 to 6, mice were injected s.c. daily with either
pyrogen-free saline or polyl:C at a dose of 5 mgkg. Neonatal
mice were sacrificed 24 h after final treatment with polyl:C.
Values indicate the mean+SE (n=6). *P < 0.05 and **P <
0.01vs saline



D. B8

Toll-like receptor 3 % /i L T B #A o A B 2 15 1
(kT 582 AFH RNA 7+ 7 Téh 5 polyl:C %
FAEFMICES SN~V ATIE, EXRvT R
IZHeER LT - REoME, REN AR Ok
#H. RLEETBIORM, TR L
REHLND D, S5z, FFH - oL O
MERBEINTWHEHBICBITLINE I B
HORE LHRShTWA T, REET, HER
WO RE 2 RIFIEENFE « RIECHBOREIC
HELBLITERFZR~S7-DIZ, polyl:C & #r
EFICEE L, RELE~Y Y AOMNIZBEIT 5
B g BB MR AR L 72,

AR TREEL O Y 37 BFEL, M
N E—EICRH TS Z LIXR#EETHD, F
7=, MRANOERIEECES T2 s DiFE
ACITHREICHFET D Z LD, BEME S
MBEICFEETA Y "2 2T 52 LRk
Ht, MRESEO~—h—F I Thd
carbindin /% F1 73 B[|Z58\ VBB, F2 47213550
FERRO 5N, F3 HEIZITRBLGBO 5 Rhs
oz, £, Fl FEIZES > /37 TS calnexin
DFFNREBBRBO bTds, B4 737D NeuN

IZOWTIEERBBFDO N7, LEEB-T,

AEBREMHICTHAK L 72 F1 SEIZHRE S
7 EELEUNETHLHEEZLND,
IHETATERKBOXR S & LTHBAME
APMEVWZ &, ERMEICMERHDZ L, u—AN
—7y bTHDH L, HBRNZROZ T %L
FLFHILliEMahTE&z, LaAoT, KB
FETIT MBS ZET 5728 2D-DIGE &%
FRLEZ. ZORER, £ 1000 D ARy AR
HEh, TOPTHELREE(LEZRLIZAR Y
X2 Tdh -7z, Scatter plot AT DFER T,
ay ba—A<7 R HT poly:C 25 L7
v ATREAN2HFULEOWBE RT ARy bH
WBEGFEELEZ LD, U TAEEHP L THE

228 RHLLEZXLLND,

FERRERATENBEOOENTZ ARy MiZHoW
THESWBILUVT —FR—AREZITo M
$. ALDHIL1 # X U CRMP5 # [f&E L 7=,
ALDHILI [ 10-formyltetrahydrofolate, NADP" 35 J:
UF HyO 775 tetrahydrofolate, CO, 35 L 18 NADPH
~ERTIOIBETHY, MREIZHEET S,
ALDHIL1 O3&#|F BT OMEmMAmE L, &
IZH ARz 3Tk ALDHIL1 ORI R L
TWAZERBREIN TS Y, £/, PR
FITBWTII R LR OMBEE O ETH O
W7V TN ERICRBT S 2 L0 AR
TIX7TR bad A MIERELTWDHZLEARE
EhTnad M, LER-T, HAEFNO polyl:C
MEIZ L > THFEah5 ALDHIL] # /37 O
MABAREEPEIZBIT DT 2 bod A FOBAEIZ
WL RIFLTWAAREMNR S S,

—77. CRMP [I#p A D 53k K U3 O fi
RBICEELTWDEATFTHD P, CRMPS 13EIC
BIZRB L THEY, BAMMHOHAERBIZED®
" mRNA B8 238H 55 P, Polyl:C A3 ERT
% Toll-like receptor 3 [XHR#FEHINR O ENFEFZAIZE
BEREHEZRELTWAREM#EEICEEL.
polyl:C X EFHKZIAET LS Li@EEINT
WA MW Laio T, HAEFHO polyl:C #5412
X% CRMPS ORBUK T A MR ZEICHELB X
IELTWASATREMR S 5, 413 ALDHILL 5 X
' CRMPS ORSRERRIT 21T 5 & & bICH AT IO
RIERE L TEREIN D HHRERE L O
Bl OWTRIT L2 FETH S,

E. &R

BAEFBIC polyl:C 25 L, RLI-v U X
DORRNIZEBIT D ¥ 737 38 % 2D-DIGE iEIZ X
DR LT-RER, BEAPENLT I FELT
ALDHIL1 3 X T*CRMPS #[RIE L7z, L7=d3 > T,
FAFHORERBBEICE N FE - TEPHEBHO



REREORBRMAF L LT ALDHIL1I B L O
CRMP5 235 L T2 afREtE 2 eIl X 7=,

[BE M)

1. Tsutsui Y, Kosugi I, Kawasaki H, et al. Roles of
neural stem progenitor cells in cytomegalovirus
infection of the brain in mouse models. Pathol Int.
58: 257-267, 2008.

Patterson PH. Neuroscience. Maternal effects on
schizophrenia risk. Science 318: 576-577, 2007.

[

3. Gonzalez-Dunia D, Volmer R, Mayer D, et al
Borna disease virus interference with neuronal
plasticity. Virus Res. 111: 224-234, 2005.

4, Lawrence DM, Durham LC, Schwartz L. et al.
Human immunodeficiency virus type 1 infection of
human brain-derived progenitor cells. J Virol. 78:
7319-7328, 2004.

5. Ross CA, Margolis RL, Reading SA, et al
Neurobiology of schizophrenia. Neuron 52:
139-153, 2006.

6. Meyer U, Murray PJ, Urwyler A, et al. Adult
behavioral and pharmacological dysfunctions
following disruption of the fetal brain balance
between pro-inflammatory and IL-10-mediated
anti-inflammatory signaling. Mol Psychiat. 13:
208-221, 2008.

7. ILEEF S, BEMICEIT 5 BE REISEIC
LD e s mEtE BT . EA S @R
FHERMHE (LFHH) A7 RETFEF
¥) SRR E, 2009.

8. Krupenko SA and  Oleinik NV.
10-formyltetrahydrofolate dehydrogenase, one of
the major folate enzymes, is down-regulated in
tumor tissues and possesses suppressor effects on
cancer cells. Cell Growth. Differ. 13: 227-236,
2002.

9. Oleinik NV and Krupenko SA. Ectopic expression

of 10-formyltetrahydrofolate dehydrogenase in
A549 cells induces G1 cell cycle arrest and

apoptosis. Mol. Cancer Res. 1: 577-588, 2003.

10. Anthony TE and Heintz N. The folate metabolic
enzyme ALDHILI is restricted to the midline of
the early CNS, suggesting a role in human neural
tube defects. J. Comp. Neurol. 500: 368-383, 2007.

11. Cahoy JD, Emery B, Kaushal A, et al. A
transcriptome database for astrocytes, neurons, and
oligodendrocytes: a new  resource  for
understanding brain development and function. J.
Neurosci. 28: 264-278, 2008.

12. Hou ST, Jiang SX, Smith RA. Permissive and
repulsive cues and signalling pathways of axonal
outgrowth and regeneration. Int. Rev. Cell Mol.
Biol. 267: 125-181, 2008.

13. Fukada M., Watakabe 1., Yuasa-Kawada ], et al.
Molecular characterization of CRMPS5, a novel
member of the collapsin response mediator protein
family. J. Biol. Chem. 275: 37957-37965, 2000.

14. Cameron JS. Alexopoulou L, Sloane JA, et al.
Toll-like receptor 3 is a potent negative regulator
of axonal growth in mammals. J. Neurosci. 27:
13033-13041, 2007.

F. REEfaiRin®
il 9

G. HFRERK

1. RXRE

1) Nagai T, Murai R, Matsui K, Kamei H, Noda Y,
Furukawa H, Nabeshima T. Aripiprazole
ameliorates phencyclidine-induced impairment of
recognition memory through dopamine D, and
serotonin 5-HT,, receptors. Psychopharmacology.
202: 315-328, 2009.

2) Ibi D, Takuma K, Koike H, Mizoguchi H, Tsuritani
K, Kuwahara Y, Kamei H, Nagai T, Yoneda Y,
Nabeshima T, Yamada K. Social isolation
rearing-induced impairment of the hippocampal
neurogenesis is associated with deficits in spatial
memory and emotion-related behaviors in juvenile
mice. J. Neurochem. 105: 921-932, 2008.

3) Alkam T, Nitta A, Mizoguchi H, Itoh A, Murai R,
Nagai T, Yamada K, Nabeshima T. The extensive
nitration of neurofilament light chain in the



4) Arai S, Takuma K, Mizoguchi H, Nagai T, Kamei H,

)

hippocampus is associated with the cognitive
impairment induced by amyloid beta in mice. J.
Pharmacol. Exp. Ther. 327: 137-147, 2008.

Yamada K. GABAjp receptor agonist baclofen
improve  methamphetamine-induced cognitive
deficit in mice. Eur. J. Pharmacol. 602: 101-104,
2009.

Nagai T, Nabeshima T, Yamada K. Basic and
research on proteinase-activated
receptors: Regulation of nicotine reward by the
tissue plasminogen activator (tPA)-plasmin system

translational

via proteinase-activated receptor 1. J. Pharmacol.
Sci. 108: 4048-414, 2008.

6) Lu L, Mamiya T, Lu P, Niwa M, Mouri A, Zou LB,

1)

2)

3)

4)

Nagai T, Hiramatsu M, Nabeshima T. The
long-lasting effects of cross-fostering on the
emotional behavior in ICR mice. Behav. Brain Res.
198: 172-178, 2009.

FRRER
Ibi D, Nagai T, Mizoguchi H, Nitta A, Takuma K,
Yamada K. Development of schizophrenia-like
behaviors and susceptibility gene expression in a
viral infection model during perinatal stage.
International Symposium on Brain Development
and Neuropsychiatric Disorders. Nagoya, Japan,
2008.9.24.
REKRH, A, #BOMZ, NOEFE, HAE
—l, IWHEEX. FEM™Y + VW ABRRET IV
2B 5B HEE. 531 B HAMERERE,
L, 2008.7.9-11.
KEKH, kb, O, HE—R, JLE
B, NtERE, B (D BT, HEESE,
KHEER, LHHEX. FEMICBIS2T 1)
A ERA K PRI RE TE i 5 K UV & Sl iE BY
BEFREICRETHE. 55 18 B HABRKRH
AR IR R - 5 38 (0] H A PR phag i o7
2KBFFESR, %K, 2008.10.1-3.
LR T, KR, KEKH, HEEE, LH
WX, FEMIC BT 5 RIEEIEE RE N g
RERZBIU/INSY X CEEBEMERICK
ETRE B4R AR ESTERS, w
F, 2008.11.4.

6)

7

H
1.

2,

ARHAG, LEBF, KREAM, (WEEC EE
] polyinosine:polycytidylic acid #5512 X % ¥4
HESEEREB LIS ILY 3 CBEMEHR SR
O BRI 70517 AMES,
H 5T, 2008.12.6.

kI, REK, WOz, sEEHE, (LN
W, FEMICB T3 RERE I TEEY <Y
AZBITHEHBLUVRARELZRET S,
2 ERERZE S HFERERES O RY
7 I\, HER, 2008.12.20-21.

KK, A0, @O, JLEBT, it
I, FEEE, KEEE, 2 0, A5M%SE,
LA #4E R poly.C G RIF 2 b
FHT47RDISC1 NS AP =w oy
A DS - RAAEICRIZTEE. F2lmA
AFEEEDED K, 2009.3.16-18. (FiE)

R BEHEDHER - B&IRN
FEATHUS

154 W)

ERHRE

1549

3. DAl

L



!

TRk 20 1 P —EE X O SO



BRRKEFRFREPHRAE BR BeRE
TWALMYY (VY —=FLITUR)

EERZ-REZ24F1L - BRES BEA—Y RU BEF

Ibi D, Takuma K, Koike H, Mizoguchi H, Tsuritani K, Kuwahara Y, Kamei H,
Nagai T, Yoneda Y, Nabeshima T, Yamada K. Social isolation rearing-induced
impairment of the hippocampal neurogenesis is associated with deficits in spatial

memory and emotion-related behaviors in juvenile mice.
J Neurochem, 105: 921-32 (2008). AR No.@

Arai S, Takuma K, Mizoguchi H, Ibi D, Nagai T, Takahashi K, Kamei H,
Nabeshima T, Yamada K.

Involvement of Pallidotegmental Neurons in Methamphetamine- and
MK-801-Induced Impairment of Prepulse Inhibition of the Acoustic Startle Reflex
in Mice: Reversal by GABA(B) Receptor Agonist Baclofen.
Neuropsychopharmacology, 33: 3164-3175 (2008). AR No.aD

Nagai T., Murai R.,,Matsui K., Kamei H.,Noda Y., Furukawa H., Nabeshima T.,
Aripiprazole ameliorates phencyclidine-induced impairment of recognition memory
through dopamine D1 and serotonin 5-HT1A receptors.

Psychopharmacology (Berl), 202: 315-328 (2009). BRI No.@

Lu L.,, Mamiya T., Lu P., Niwa M., Mouri A., Zou LB., Nagai T., Hiramatsu M.,and
Nabeshima. T.

The long-lasting effects of cross-fostering on the emotional behavior in ICR mice.
Behav. Brain Res, 198: 172-178 (2009). FIRl No.@

HEME, EFEE SHER kHD HEER BBEE

(S BEOFRELET HALEHMTETIL) BANKASLREOTYMET LEABRE
RS

NEEMDESE 19% 18 Page31-40(2008) AWM No.d®

INRE—, BEIEAE, RSHRE
BHOREARICHNTIER BEAORERREEEARODER
Pharma Medica 26 # 10 & Page145-164(2008) RIRI No.d®

BEAPRFER BE M= BS

Iwata Y, Suzuki K, Wakuda T, Seki N, Thanseem I, Matsuzaki H, Mamiya T, Ueki
T, Mikawa S, Sasaki T, Suda S, Yamamoto S, Tsuchiya KJ, Sugihara G, Nakamura
K, Sato K, Takei N, Hashimoto K, Mori N. Irradiation in adulthood as a new
model of schizophrenia. PLoS ONE. 3(5):e2283 (2008). ARl No.d2




MERS WBE&E

TORERAW-FERIERBRE

ZL-ZERARO-OOBYERBHAFTv) BEEREZLF= &

#FHF7ER)—, ®R(2008) 5@l No.d®
BHKPREFER B FFHER

Ito, Y., Yamada, S., Takahashi, N., Saito, S., Yoshimi, A., Inada, T., Noda, Y. and
Ozaki, N.

No Association Between the Protein Tyrosine Phosphatase, Receptor-Type, Z
Polypeptide 1 (PTPRZ1) Gene and Schizophrenia in the Japanese Population.

Am. J. Med. Genet B Neuropsychiatr. Genet., 147B, 1013-1018, 2008.  5I& No.(D

Tsunekawa, H., Noda, Y., Miyazaki, M., Yoneda, F., Nabeshima, T. and Wang, D.:
Effects of (R)-(-)-1-(benzofuran-2-yl)-2-propylaminopentane hydrochloride
[(-)-BPAP] in animal models of mood disorders.

Behav. Brain Res., 189, 107-116, 2008. ARl No.@

Tsunekawa, H., Noda, Y., Mouri, A., Yoneda, F. and Nabeshima, T.:

Synergistic effects of selegiline and donepezil on cognitive impairment induced by
amyloid beta (25-35).

Behav. Brain Res., 190, 224-232, 2008. AR No.®

Iwamoto, K., Takahashi, M., Nakamura, Y., Kawamura, Y., Ishihara, R.,
Uchiyama, Y., Ebe, K., Noda, A., Noda, Y., Yoshida, K., lidaka, T. and Ozaki, N.:
The effects of acute treatment with paroxetine, amitriptyline, and placebo on
driving performance and cognitive function in healthy Japanese subjects: A

double-blind crossover trial.
Hum. Psychopharmacol, 23, 399-407, 2008. AR No.®

Nagai, T., Murai, R., Matsui, K., Kamei, H., Noda, Y., Furukawa, F. and
Nabeshima, T.

Aripiprazole ameliorates phencyclidine-induced impairment of recognition memory
through dopamine D1 and serotonin 5-HT1A receptors.

Psychopharmacology (Berl), 202, 315-328, 2009. A&l No.@d
FHEXR.FR B FEER

DOREBTEDER.

coADYALELS artlascarte, 27, 415-421, 2008. BIM| No.@d
=R B.HEEH . FHRE—. BBEX HeXBEORBLFERMECHR.
EHmABODESE, 19, 165-172, 2008 B No.dD




LEHEBRFRFREFRHAEH-

N
B R R B A5 iz L

Arai, S., Takuma, K., Mizoguchi, H., Nagai, T., Kamei, H. and Yamada, K.
GABAB receptor agonist baclofen improve methamphetamine-induced cognitive

deficit in mice.
Eur. J. Pharmacol., 602: 101-104, 2009. ARINo.5)

Nagai, T. Nabeshima, T. and Yamada, K.
Basic and translational research on proteinase-activated receptors: Regulation of
nicotine reward by the tissue plasminogen activator (tPA)-plasmin system via

proteinase-activated receptor 1.
J. Pharmacol. Sci., 108: 4048-414, 2008. AR No.40

Niwa, M., Nitta, A,. Cen, X., Kitaichi, K., Ozaki, N., Yamada, K. and Nabeshima, T.
A novel molecule ‘shati’ increases dopamine uptake via the induction of tumor

necrosis factor- @ in pheochromocytoma-12 cells.
J. Neurochem., 107: 1697-1708, 2008. ARINo.®

BEEBRPEXRFPHREFRARE - FHEAED XH*

Nagai T, Murai R, Matsui K, Kamei H, Noda Y, Furukawa H, Nabeshima T.
Aripiprazole ameliorates phencyclidine-induced impairment of recognition memory
through dopamine D1 and serotonin 5-HT1A receptors.

Psychopharmacology. 202: 315-328, 2009. BIRINo.@

Ibi D, Takuma K, Koike H, Mizoguchi H, Tsuritani K, Kuwahara Y, Kamei H,
Nagai T, Yoneda Y, Nabeshima T, Yamada K.

Social isolation rearing-induced impairment of the hippocampal neurogenesis is
associated with deficits in spatial memory and emotion-related behaviors in
juvenile mice.

J. Neurochem. 105: 921-932, 2008. B RINo.@

Alkam T, Nitta A, Mizoguchi H, Itoh A, Murai R, Nagai T, Yamada K,
Nabeshima T.
The extensive nitration of neurofilament light chain in the hippocampus is

associated with the cognitive impairment induced by amyloid beta in mice.
J. Pharmacol. Exp. Ther. 327: 137-147, 2008. BIRINo0.Q

Arai S, Takuma K, Mizoguchi H, Nagai T, Kamei H, Yamada K. GABAB receptor
agonist baclofen improve methamphetamine-induced cognitive deficit in mice.
Eur. J. Pharmacol. 602: 101-104, 2009. A@INo.B




