EHEHOFER (priming 8 5), OQFBHOERIC
B 2 BREEHN (RpEER) BLU, @R
MURARID 3 OBFEITOND, BKRKLED LTS
ZE T3, EYECREERELAVBEDOH)
METFNMIBWTHRBROENRRITEHIZFHR
THERMONTNS,

B FE AR CB ZAEIL, KD FTEFEM
R4y A°-tetrahydrocannabinol (A°-THC) ASH¢EASIC
BAETHIZBERTHD, BAIZINETIEER
BRIZBIT D CB /R ORENCEREZ YT, 20
BEREZRARTE T, TOMRR, BERKOD priming
BELOCEYEERNBICLIFREINDLE
A methamphetamine (MAP) BRITEIN, &
YFE/A RCBZBEOEMRIZLVBIRSN
PEZHLMICLE Y, RFETER, X PLREIZ
FOFERSND MAP BRITEIORRICEBITS
CB, &K OBBE T2V TR LT,

—J . BYKIFE CIINMEERYIChRE Y 5%
BREEENRDONIERFESR TS D, i
ER 41X, ARRE MDMA RIKEEC SR A AERE
ERBH B, TOREIC CB ZEEOIEME(LS
BETAELXHALMACLEY, £2 T, MAP B
FRICERD D 2B AR EILBT 5 CB X AR
OEEIZHYNTEE L,

B. Rk

1. EREY

Wiy B OB 5 ERITIT Wistar-ST REEMET » B
(R A= Rz Vi —, 300-350g] 2EHALE,
REHERE BT B EBITIT ICR R~ v X [
Fp—/L K« YA— 30-40g] HNZ CB &
HBBREFREVR [TV 2 vE/VKE, Ledent
gLy its, 3040g) AV,

2. EREH
g 285 H 0%\ Hlmethamphetamine (MAP,
K B AEARERA 2L, 002 mg/0.1 mL) (34

BIEHRCEMR L. RN (v) ~EALT,
MAP-priming#¥5- & LTl mgkgDHEZT A b
30 FENCEENICES (ip) Liz, aAF=aR
T 1 A R EZE metyrapone (Tocris, Inc.; 100
mg/kg) {THBRIAK (2% Tween-80; WAKO, Inc. &
Te) IZEMEL., T A PIRREANCE FickE (sc)
L, BT E ) A RCBREBRRERIEAM251IT,
DMSO., Tween-808 L ABRERDIRSHE

(DMSO : Tween-80 : AEBEHEH=1:1:8) &
R, EEREE LT,

3. =Y ZEDOMETFE LEFT M

EYHOBERERICEIBELV Y b (45 mg;
Holton Industries Co. LTD.) #IEF&{LF & L7c A
Z v hIBR (FR1) 2FER L7, JIBRTIEZ v b33
30 EHOENLV Y FRERT S E TOREZAIE
U, 3 EBEHEL T 300 BEUNTR Ly M &G T
HETRIIEL,

4. KPHCBREERE

MAP BHEHEEIBICENLL HOLTDHT v b
IRV y FEEB{EF & LELA-BLITE
YEESHEE, FORBEREHADOHIT T LD
BIRNEBENEToT0e AT —TNIEVTRT
A7 AT—FN [ 10 mm, AE05 mm;
WA XA AT 427 R #ERL, 7y NOBEF
RAbEAL, L2 LEOAY OEANCHEEL
7ro EBITIE, LA LIZHEWEREAZIR
BT 2T AT VR—=L, EHB{oRLZNA T
TTF LTV A_R—=D2OD U R—REEEINES
RS ME [29emX23emX33em ; f==2—1
VATV R] &AL, Jy M3TIT 47V
N—% 1 [E#HEE (FR1), MAP (0.02 mg/ 100
uL/infusion) 23 EPBRERIE (FHI¥; 85 dBR.9
kHz, JEHIE; 200 ux) & FEICHMEBTEA IS, 10
A D MAP H O 5ER% ., MAP 2 AHRIRK
CERL-EBCRESER (KYBEHKETRR



L) £FJ7 (HEAR), BEI0BEDLA—
M LATE ST LIRER T, A PV REZARTL
“BE” OFEEL L TO MAP BETE) (£ER
HEECBRETTOULA—RLKS) OEELH

e,

5. AFLVRAFH

A R R E LT footshock (0.8 mA, ON; 1 b,
variable interval; 10-70 %) #, A XZ  FAR v 27
ADOKREDOEBMHESZ Y v FEZBELT 15 71T
7o

6. MPFaLFaRT 0 BEORE
miEanFaxs7 e REIX. Corticosterone
EIA & v b (500655 ; Cayman Chemical Com.) %
FAWTHIE LTz, £7. M¥EY 713 EIA buffer
T 200 EHFRLBEICHEA Lz, KIZ, rabbit
polyclonal anti-sheep IgG HLEA EE/L X #1172 96 )X
Tl—MMT, RE =R/ KRR E AR,
WU T Corticosterone EIA Antiserum 72 & (RIZ
Corticosterone AChE Tracer # AL, ZiR T 2 R
Bt &7, Z DK, Corticosterone AChE Tracer
ERE o E— R/ RABEPFEE L TORVR
RIGD antiserum &FERT 5, €D, Eliiman’s
A (ACKE ZxT2EHEED) ZANERE
YT T 60-90 47 s & 7= %, Multimode Detector
(DTX880 ; Beckman Coulter) % FiV>T 412nm @
WOLEE & BIE LTz,

7. FITOHRRERR

A MERERERIT. MAP RER 5% DIBIK 7
HRICEhENR2 282 AWTER L, &
ARBIZIZ, RABIVERSERD Plexiglas @
open field & (E® 70 cm, m& 40 cm) Z AW
Teo BN E 2L LCTH#ERR L OERRO 2
BEOSBHUDEELERN Lz, B~V X%
open field ¥EIZ 1 B &, EEICBLS ¥

(habituation 317), ™ HIZ open field EEMNIZ
Bl—ORYEE 2 DB E ., #A-HEND lem 5+
Bz 2 S =FANIC< U R DRI A filidy 72 R
&7 7a—FEEL LT 10 2ol JIE
L7- (training 3&17), %0 3 B A0k
ek oe< B2k (MgEReE) CEE#H
Z. FECHE~07 Fo—FRER 2 RIE Lk

(test 3&1T), . training EATIZR W THE~D
T 7 u—FREED 10 BREOBITERICIEE
ALZhotc, ~VAOBREBE (HIT8) X
TFTOINITI vF VT VARATAZTHRIELE

(LimeLight, Actimetrics, Inc.),

8. HEFERyMNE
BERETEYLEBERETER LE, _HE0F
EEMREIZIL. Bonferroni / Dunn test & FV 7z,

C. BFREKER
1. footshock RAFFIZ &5 MAP ERITEIORE
MAP H C# 5% DBRKEFIZ MAP & A BRI
CEBHRTDLED VAR LEHIIRAICET
L. 9 ABD VA LEHIT 54207 BIE 2o
7z. B3 10 A B O footshock AMFIZL Y., T v b
DL A—RLUEEIT 269+4.1 B & FEITHEML,
MAP BRZEITEINREL L7 (p<0.001 vs. non-shock ;
Fig. 1), —%. B 10 BEDMFEaLFaxT
SMEE, BYHCREERL O DEROTHL
B U TEITRRD bz bo iz, footshock BTFIC
£V, ZomFarFarT o A EEIHIFICE
I L7 (Fig 3), =0 footshock I2 & 5 i =
NTFaRTa REOEML, arFarTays
A FPAE 3K metyrapone (100 mg/kg, s.c.) DRIALE
WX v sEeicmEl Sz (Fig. 3), L Ledi s,
metyrapone (2 & o T footshock IZ X DVFERIND
MAP BERITENIHG Sh iz d o7, (p=0.77; Fig.
2)s



—7J5. footshock iZ & W FER I D MAP EHRIT
Bhix, CB, Z&KiEHIE AM251 (32mgkg) 12X
DEEIZHE SN (Fig. 4),

35 r

30
25 r
20

N

number of lever responses/15 min

non-shock footshock

Figure 1 Intermittent footshock-induced rein
-statement of MAP-seeking behavior. Time course of
lever-pressing on the previously active lever in the
non-stress, during exposure to 15 min intermittent
footshock stress and after stress in rats. ***Different
from non-stress, p<0.001.

35 r L
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25

20 |

15 |

10

number of lever responses

non-
shock

Figure 2 Effects of corticosterone synthesis inhibitor,
metyrapone on reinstatement of MAP-seeking
behavior induced by footshock. Mean (+SEM) number
of lever presses on the previously active lever during the
15 min exposure to footshock stress. Rats were
pretreated with metyrapone (100 mg, s.c.) 3 hr before the
start of the test of reinstatement. *Different from the
non-shock condition, p<0.05.
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Figure 3 Effect of corticosterone synthesis inhibitor
on footshock-induced increase in  plasma
corticosterone during MAP withdrawal. Mean
(xSEM) corticosterone concentrations (ng/mL) in plasma.
Rats were taken blood from orbital vein under inhalation
anesthetic immediately after the end of the each session.
Metyrapone (Met; 100 mg/kg, s.c.) was administered 3
hr before the test of reinstatement. Data represent the
mean = SEM. **p<0.01 versus non-shock; “p<0.05
versus footshock alone. Met: metyrapone.
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(3.2mg/kg)
footshock

Figure 4 Effects of selective cannabinoid CB; receptor
antagonist, AM251 on reinstatement of MAP-seeking
behavior induced by footshock. Mean (+SEM) number
of lever presses on the previously active lever during the
15 min exposure to footshock stress. Rats were
pretreated with AM251 (3.2 mg/kg, i.p.) 30 min before
the start of the test of reinstatement. ***Different from
the non-shock condition, p<0.001; *Different from the
footshock condition alone, p<0.05.

2. MAP XE#HEHOBERIBRINIBA
BERE

vehicle BEIZ BT B test RITTOFHEFME~D T

Tu—FREH (248+28 B) 3. BEFEMk~D %



(62413 ) LHBZELTERICRD2-

(p<0.0001 vs. BETFHIHA~ DT 72 —F ), F
1=, Ak ~07T 7 a—F KX, 803:33%TH
o, —F. MAP RERE# DB 7 B EOFHHF
PE~DT7 1 —F KL, 10 mgkg BEHTIT
52.5+7.4%, 3.2 mg/kg HEBETIX 635242 %L 72
Y, vehicle L HBE L TWTFRBERIZETLT
Uz (p<0.05 vs. vehicle &% ; Fig. 5), Z DFg, 7 X
MRATICRIT 5 MAP IBEERO B RETE (BT
#0) X, vehicle # & B L TEIT Ao 72 (p=0.11),

100 ¢ pre trial 100 r testtrial
£80f F80F =
e *

: g
g ¢ *
£ 60T k] 80
o
5 [ s
2 =
240t s 40 F
2 g
2 2
a -3
H *
Y20 v 20 [

L o .

0 1.0 32 mg 10 32 mg
vehicle ———— vehicle ~————
repeated MAP repeated MAP
(for 7 days) (for 7 days)

Figure 5 Novel object recognition performance in mice
on the 7th day of withdrawal after repeated {daily for 7
day) MAP treatment (1.0 or 3.2 mg/kg, i.p.). Each graph
shows the discrimination ratio in the test trial. Data
represent the mean =+  SEM. *p<0.05 wversus
vehicle-treated mice. Vehicle includes results for mice
administered saline repeatedly for 7 days.

MAP BERIIBD N T a—FHROEKT
X7 4 F CB R BEREHE AM251 (3.2
mgkg) & MAP & DfAREHTIIFRO bR
o7z (p<0.01 vs. MAP RE# 58 ; Fig. 6). — .
vehicle BEOF FHE~DT Fa—F KX, 7+
/A FCB XFERIEFXA (CBKO) v TR
T 741276 % L R VAR R LB L TE
iThehoiz (p=040), LLRH 5, CBKO =
YADT Fa—FHI, BEM<Y R LIIRRY
MAP (1.0 mg/kg) BERIZEET Lotz

(Fig. 7).
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Figure 6 Effect of a cannabinoid CB, receptor antagonist,
AM251, on cognitive impairment on the 7th day of MAP
withdrawal (1.0 mg/kg, i.p., daily for 7 days) in mice.
AM251 (3.2 mg/kg, i.p.) was co-administered with MAP.
Data represent the mean = SEM. *p<0.05 versus
vehicle-treated mice; "p<0.01 versus MAP (1.0
mg/kg)-treated mice. Vehicle means results for mice
administered saline.

vehicle

o0 pre trial 100 testtrial
9 O wild-type -
%ao - M CB1KO Lo}
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5 s
- 2.1
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vehicle (1.0 mgikg) vehicle (1.0 mg/kg)

Figure 7 Comparison of novel object recognition
performance in wild-type and CB; receptor knockout
mice on the 7th day of MAP withdrawal (1.0 mg/kg, i.p.,
daily for 7 days). Each graph shows the discrimination
ratio in the test trial. Data represent the mean * SEM.
*p<0.05 versus vehicle-treated mice. Open and closed
bars indicate wild-type and CB; receptor knockout mice,
respectively. Vehicle means results for mice administered
saline.

D. B8
AERBRBREANTOT v FOZERMEE
DOREREIT cold water A b L RIZX D{REI BB,
ZOFEREERZIaNTFaRT o o ARAE
WX VB EINAPEN Akrav HiZE > THEX
hTws Y, ZoHEE, 2 FVRICE BETHES
REERAICEaAVFaRT o P RESICES



TEEERLTND, 5T, BHRA LRI,
cocaine BLE#®R 5L BT v FO BB ESBTE
ERZHHT % %, ZoEBERL, aAF2R
FoUARAERRSICL DRSNS, 0L
21T, A MVRIZEVBEINHTEELL =L
FaRFarOEMEE, BELTHIERSD
5, LpLRRs, RERTD footshock iZ4L Y
TR IND MAP BEITENX, aLFaATny
AP EE metyrapone D SFIZL > THHISHh
Rinote, TOEHNL, MAP BRITEBIORBRIZ X
LT, anFarsnry OEEHRZBESIRNE
BREEND,

B, Ty b~DEEA ML RARICE Y =
FHFE) A4 FTHDB 2-AG BEVRBEHEICBH
THNT2ERHLMIZERTNS I, KERT
. A PVRICKVHEREND MAP BRETENT
CB, REBHRIC L v IpH &z, Zhbo®
PHoEZ DL MAP BREITEIOR UL, footshock
(23 2-AG DEMEI LT, CB TFEMEMBIEHE
LENDEITL > TRE L TV D RN R
ha,

—J . 33 D, ZAEEFEHLEE SCH23390 722 5
NZ Dy ZREHEH13E raclopride i3, heroin-priming
BEIZE VBRI D heroin BRITE 2 HIHIT 5
ERMLN TS S, LAl footshock 12
X UFEREIND heroin BETENL, ZhdHd D,
BLUOD,RAKERECEAH SRRV, Z0
Bho, EYBRKRTHOREA =X hiL, F%
BAFICL-TRRZDIENTHIND, Beid, E
Y BEER A2 & ONE MAP-priming # 512 &V 5%
X3 MAP BREITEND footshock iZ & B FH L[
BRIZCB ZREOEHILEZN L TRBEALTHAE
ERELE Y, Tho0END, BYERITHR
BB PRI VHBEROBELIIRARY,
CB, XBEDOENIT, 3 BEOFBRAEFIHEL
TRENICEAE L TV AENRE IS,

IhE BT, Hxid, SRURE MDMA B%

RHZER D b 2R AEREREE 0 CB S AR E
& MDMA & OffFF#EEIZ LY, £z CB Z&AK
BEFREVATEBDON2ZVWEZHEL
7z Y, & B1T, MDMA B3 T O AEREE 13,
IBEEBRETO CB XBEMEFREOEEREIZL »T
LEFBEENDIELHLILTWS, ZhbDE
b, MDMA 51T L 5 BseEfEE 1L CB, %
BROEEMIZE > TRE L THBRTREENR
BEhad, S E, CB ZAKIL, MAP &
FRRCED O DR EORR L LT, £
DMEFFIZ HIREMIZE S LTV 3 AT g2 R
Eha,

E. &%

CB, XA HEHEIL. MAP REBREH DR h L
R - THEREIND MAP ~DEFEMFHIZ L L
TORREMENTRRENT, £z MAP RERSIC
S BEMEREE DO RBIZIICB, T EEOENE
EBBEE L THWEERELN L RS,
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ERBHEELX 2T M) VA U 2REHEEE)
SEEREE

EAHBREREme (B -

HAEKMICBOBEEORRL b N HFRENBEFORE

IR HHEE'

Mg AE  BAER . FEiaE! pIREK. BREBF S AnE- asen

(" BIURER B E AR - BBREFRE, " A HBRFEARERE R AR ERE LS

f'_ E%“BWETI&:%%‘“K E?nl:ﬂj(%?‘?ﬁ!ﬂﬂ%nﬁr 4%?&ﬁ(%kb@ﬁ’3§ﬂﬂ%ﬂ? AT« KBS
SR PR I BN HEARAT A = — R B VR —T—ﬁi)

(FrEEE]
IR HRASETRERMELR-TEY, 2OFRPFBLONTVDIZHA LT, RELTELD
—BEI LTS, KRCBNTTL, BREVAIA S 78 I UROREIL L DLRREFOEELHE

ATEY IR L 3EMIKFICR L TEZFH R O OXMUEORI AR 5N TV 5, T

WM O A A=A LERA LN, THOBREOHRBICERIMELLEATHS, Zh
E TCICEMERFEOHRICIIMEZE TO PRI U HREEPBEERREZ R LTV D Z EBHLMNC
ENTODR, EOFEA I =X LTEMETRETARABS | RADBREFIMKERROREE -
TWARIREMENREZ b, A7V =/ b T, REWAIORERRICEET 2 FTRBEF2RET
HrEbIZ, TOERAA D =RLOMRERLTE T2, EET TORMEEE TIL, shati BL W
piccolo £V H 2 DD FREPKFICIHESBELTHBEZ EEH LT LI, Shati 22V TiIREED
Al LBEBERREMRT D 2L, NI UERVALEHEETL Z L2 ®E L, AEER, BHiK
BFORHA T = A NCBIT HMEZETO RN UHREREOREZ L 0 MICER T 57201, Mk
IZBWT DI shati ZBFIBH I L~ U X LER L, £OEBEER LOEYVRI~OREEEZBRE

L7z, BT, MEZIZBEWTOR RN D2 RFRERBUET I A H/EM L, BV Hi~
DR E R LT,
A. BFEEHBY FLDES, PRI L CiER, (28700

Kk R LOCEDELR RS E T
ROBELONTVRIZLAL T, FROSRMLL
AR OT I LEIC - TIER L, 21 g%
ARIAR S REOBEERN TV D, ARIC
BWTHAZ 7 x4 I (methamphetamine:

MAP) 2 £ & LB WAIRCHKREICL 2FILOH

ROFE LIz, EFHRMD D OIE LOSHLE
FRETHERDHD, 2085 RRAEZITHT S
Te DI, FEMKFOTREA W= A L EH LML
FRERIGRIE ORESLICBR S DHFEET ) LEN
HBH, TNETIZ, EMRFOERICITHAY

(nucleus accumbens: NA) {Z351F 5 R8I A&



RENBEELBREZ R L TNWD I ENHL
iwENTWA Y, 22T, Fxid, BEVEIER
EEAE 3RS LTy ANA THBL TR
REML TV EE TR BRAT B LICE T
BYIRGEHRA D = X LD T CTE T
7o D98, F - EMKIE O FBRIEIC S 2
L OHEBEABICHONTHREL T D19,
LAL.EMEFEORR A=A AT EET
bV KRMOBET D EWEKERKD key
RBoTWATREMEREZ NS, AW
T, PCR select cDNA V7 v 57 v aviEd B
WTREWAMKRTEOEKICEET 5 FHEGE T
DREZRA, REFEE TIC shati & piccolo D
2ODEETERBLE, S50, HRETE D
BROFIC X BB & BT 5 TR 2 R
W AHELLTExE MO KEEIZ Th
M5B, Bz shati 12385 B L, NA @ shati 218
FIRB IE72 (NA-Shati) vV AE{ER LT, %
DOABEBER LOREWAI~DORELZHRE L
Toe XBIT, WD RK/83 2 D2 EEEE
EF&¥7 (NA-D2R) <7 X b{EMLT, ®E
WHIND G Z BRET LD THE THET 2,

B. BFFHik
1. EBREY)

FBAITIZ, 8EID CSTBL/ 6] Mt~ 17 = (B
A SLC. #W) #EH L, AERIZBITHE
ERIIE ILRFBMERES . SGRRFEHME
BR¥E#+¥ X U the Guidelines for Proper Conduct of
Animal Experiments
2006 (ZELI-BMERBREZRS TRBSNL LT
fTol, THERICHNVD VROV TIL, F
AT 8 B D 8 P2 AR L T AME TRE L.
TEVERPLSME, S L UKITAREBRE L,

Science Council of Japan,

2. TF ) BEET A N ARY Z— (AAV) DVERE

s&&ﬁ&%itﬁPNin2§§Wﬂmm
% PAAV2 \ZHIHAATE, =0 pAAV2-shati % 7
I3 pAAV2-iD2R & pAAV-Rep/Cap ¥ & U pHelper
D 3EEDOT 7 A I N4 HEK293 MfgiZ bZ v
AT7=x7var L, #MBNT AAV2-shati 721X
AAV2-iD2R N7 7 —%Z{ER L, skl X
CHBMLEY, 3y hr—id LCEETRRE
ZEITS TR AAV R Z—% mock & H
L, L%, & AAV X7 ¥—%_ [l NA
(anterior = + 1.4, lateral = & 0.6, ventral = + 4.2
from Bregma) 2 EALT 3 BRERBEE. THE
BREBBA LT,

3. Shati, D2R ¥ X ' DlaR mRNA ¥HEBOH|E

AAV Y B —JE A= T R DK T D shati, D2R
B LU DlaR OF mRNA EOHIEX. B8]
5T Real Time RT-PCR {E TfF 572 1),

4. EHEOHIE
T YLD (40X40X30 cm) OFT, @
U A% 60 5y HHIZITEI S, Scanet MV-40
(MELQUEST, EIl) # AV CESEZHIE L,
REVWAFREGBZO/E T, ERO
B #iiZ MAP (1 mg/kg, s.c.) B L UOAEBRAE
7K (Saline) #& 5 %17 - 7=,

5. BREZEITEIRER (Y-maze test)

VYRR Y FRRE T — AOEMIZEB T,
8HHBRIZITEI S Y, v UAREALET — A
ZIREICGDER LIz, 7— A~DREAE (total
arm entries) &EFE L TRARDT—AIH#A L
B (RBITHERK:
FHE L. BRAZEBITEE (alternation behavior
(%) = (number of alternations / total arm entries-2)

X 100] #EHL 7,

number of alternations) %

6. FAMEEMAR (Novel object recognition



test) :

EEL-2 BRI, = v A&7 27 UABOFE (30
X30X35cem) 21 H 30 53 ALLZ, 3 BEICH
P2 20E B &~ U X2 A, EHEIC<
TANT Fu—F LI-REE 10 2REEE L

(Training) ., 24 FfE&IZ, BADR 52 FHY
FIZEZ TRBRIC= U 22 AN, EBEIiCv U R
BT Fu—F LizEEE 10 SRMAELE

(Retention) ",

7. #£ & #1788 A B ( Three. chamber social
interaction test)

T INBED 3 DOF v A= nHARDSERR
HE (60X40X22 cm) ZFEMALE, EFLiz 2
AR, v REEBEOTT 20 2HBEBRICTES
¥, 3EHICERT Y -, k%
AMNFETAY—r—V%BE . bI—FDF ¥
SN ZI T B A2 TWRWEDT A ¥ —hr—
BV, FLT, FROF ¥ N—Iv TR %
10 AN, EEF ¥ v —~DBEIZ T
BEICL, &5 10 0E 3 20F v o —N%EH
HIZITESE, KA Y—7r =7 7e—FL
R ABIE L (Test 1) , $i< 4 HEIZAS
F =0z, 3 BB LIZRRDIYEEA
NEVAY—r—VEBE, b —HDF ¥
—ICIEER, BB R—Ar—U TREISATY
BIIA (AP —<URETD) VA
Y= —YRNIZAN, 3 HEERRICLTED A
Y—h =R T 7u—F LIEREMERE L

(Test2) o

8. FARFM B (Light/dark box test)

20D R— AV ML AR ORD
T A% 10 47 B BIZ1T8 =&, Scanet MV-40
LD % HWCHBIRICHE LR 2 HIE L.

9. Ak B (Forced swimming test)

B’ER 15 cm T 25COKE TR T-MEHROK
BlzvoREAN, 6 SEOREIAKKEZITo7,
FDH B, HBF 5 HEICBT D EEIER A Scanet
MV-40 AQ % FAVVTHIE L 7=,

10. &HEMFTEREGERABR (Conditioned
place preference test)

M TEFTEFERRICIE 2 202
N b X ML RDHERE FH V> TR

o TITo = P, MAP (1 mg/kg, s.c.)B X

U saline & 51, EROEMITIT -7,

11. #EHALE
ERERIIEHE+ERERE TR L, BEE
WREX., 8BS 0%, Student-Newmann-Keuls

test ZHWTITo7, 2 BRIEERIZ I, Student’s
ttest WV TRE LT, ‘

C. HERR
1. NA T 5 shatimRNA REEZEL

NA IZ AAV2-shati~X 7 # — % £ A L 72 NA-Shati
7 AZEWT, B4 shati mRNA OREBE%
Real Time RT-PCR {EIZ TRRET LTz, T OREE, &t
BEE L LT AAV2-mock X7 ¥ —HF AL~
NA-Mock w7 R L & LT, NA-Shati <7 2D

"NA BT % shat

=
L

0 NA-Mock
B NA-Shati

mRNA FBHRETH 4 £F
WL Tz (Fig.
D, —F., TRBEE

striatum:

e
W

( dorsal
dSTR) 28} % shati
mRNA EHREITIT, 2
HMICERII 2T

(Fig. 1)

Shati mRNA levels relative to GAPDH
° °
- N

NA dSTR

Fig. 1 Shati mRNA expression in NA and
dSTR of NA-Shati mice. NA: nucleus
accumbens, dSTR: dorsal striatum.

2. NA-Shati = 7 2 D{TEIAFAT
a) BRIEHE



AAV2-mock F 7213 AAV2- shati X7 ¥ —%
NA IZHEA L=V 2D B EREESE L, 60 55
RE LU, mgfickiT 5 BRMEBEC, AER
EZix72no7 (Fig. 2A)

b) MRS L O EREELS

NA-Mock #&TF NA-Shati =7 X283 5 Y
FRIKE AR CORBTEH %, FEREORE L
UTHIE Lz, 2 BRI B 8T8%E4 b
LML= o7 (Fig. 2B)
WIZ, Frar AR ER % AV T, NA-Shati ~
Y 2 OMIREHEES DEIZ OV TRE LT,
NA-Mock 3 &£ T NA-Shati = 7 A DFEEIZRK W

T, Training TiZ 2 >OMEIH L TIRFHEL

7 Fu—FEf AR L (Fig 2C) , 24 BRI
@ Retention Tid, NA-Shati = 7 R {IF R
HLTCLVEWT o —FEBME2RLEZ,
Retention THT7 7o —FEEHIC 2 BEICBIT 5
=372 o7 (Fig. 2C)

L7335 T, NA-Shati =7 ADFEERIEIEN
WCHEERRWZ EBRRBINT,

A 3 =0= NA-Mock B ® 8
— L]
£ =@~ NA-Shati 2 &0
E
hid 40
2 20
g [
2 2 NA-Mock NA-Shati
n

c £ 100p [ NA-Mock

8

B NA-Shati ™% wa
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1 3 —— -
° > 40
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u .
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Fig. 2 Locomotor activity, Y-maze test and novel object recognition test in NA-Shati mice.

A: The focomotor activity was measured every 5 min for 80 min. B: The altemation behavior in Y-maze test

wasedeum-d from the arm entries for 8 min. C: The sxploratory preferenca In novel object recognition

test was calculated from approach time to each object for 10 min. ***P < 0.001 vs training.

¢) S MEITE
NA-Shati = ¥ RIZE1T 2 HSMHTENICE{LR

{x 1000 counts / 0 min)

HOHMNE I PEREFTT B 70HIT, three chamber
social interaction test 1T o7z, BANZ, BIEDA
DI TA XY= —T LDV TER
%1T o7 (Test 1) , NA-Mock 3 & U' NA-Shati <
A OEBIZBV T, WED Ao U A Yl —
TAOT Fa—FEREIE, BEOTA Y —r—T~
DT Fu—FER & AT FRISEM LT (Fig.
3 ER) , Z DK, NA-Mock 3 KT8 NA-Shati =
U AMTT P —FRERIZE VTR Ao T (Fig
3 TRD o ®iT, MOMEDAST=TA ¥ —4—
VERP LUV T AD AT T A ¥
—VEEoTEREIToH (Test 2) , NA-Mock
YUATEH MELV A MLV —v T 2~
DT Fu—FRENEEICEMLE (Fig. 3 F
B) . —%., NA-Shati v 7 ATI, XLy
YT URALME~OT Fu—FREEICHEER
ETEEINR )

T 10 DNA-Mocl.(
7= (Fig.3 FX) , = £ - ENasna
E w
7}'[/ 6 @ : 3: z]) B N .§ s ::
s .
NA-Shati <= 7 X T g »

Ittt TN RS

BHDZLpnmgps 8
g
nic, £
g
<
d) REHTHE & ot g
Fig. 3 Three chamber social interaction
U\‘m :j Oﬁﬁ—'@] test in NA-Shati mice. The approach time was

measured for 10 min. *P < 0.05 vs ampty, P <
0.01 vs object. 1P < D.O5 vs NA-Mock group.

NA-Shati = 7 &
BREFTEHERTNE ) DERFT D DI,
light/dark box test #1707, MEIZBIT DB
TE LIRS B EZEW T2 o 1= (Fig. 4A)

RIT, NA-Shati ~ U A58 5 T8 % ~3
ME I MERFT H7-9HIZ, forced swimming test

(Fig. 4B) ¥ £ U tail suspension test (57— &R X
F) %1T-o72, NA-Shati = 7 X DEHEFEIL,
NA-Mock ¥V ADEN L HRTER R Mo T

(Fig. 4B) .
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3. NA-Shati 7 2D MAP KISt
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Fig. 4 Light/ dark box test and forced swimming test in NA-Shati mice.
A: The time spent In the light and dark boxes were measured for 10 min. B: The immobliity time in water
tank was measured every 1 min for € min.

a) MAP FREIMEL

NA-Mock 3 XU NA-Shati < ‘73&: MAP 1
mg/kg F HEK TG L OEBEZRE LI,

ZFORE. FEICBVLTHER MAP #REDNE
| gREE SR (Fig 5) . LA L7225 NA-Shati
2w RITEIT D MAP FREENESL L. NA-Mock
< T RACBIFAEFR LB LT, ARICES LT
W (Fig.5) o |

b) MAP FRBFTELE

NA-mock 3 X TF NA-Shati 7 A ZBWT,
MAP SiEMHTIC X 2 EFTEAEERIE LT,
NA-Mock <7 A TlX, MAP 1 mghkg iz LV FE
RIETTEEENERE SN (Fig 6) . —7.
NA-Shati = 7 2 Tid, MAP {2k o CHEMAMFIT S
NIZBFTEFE P BE IR T, NA-Mock v 7 R
DOFN & B L THEAMER (P=0.082) LT

(Fig. 6) o

4. NA 23T 5 D2R mRNA FHZE/(L

—49—

£ S0f CINAMock  #kx 350r [ NA-Mock
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2 5 300
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-
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Fig. 6 MAP-induced place preference in
NA-Shati mice. MAP (1 mg/kg s.c) was
during the ~pP < 0.01

Fig. 5§ MAP-induced locomotor activity in
NA-Shati mice. The locomotor activity after
MAP treatment (1 mg/kg s.c.) was for
60 min. =P < 0.001 v3 Saline. *P < 0.01 vs NA- vs Sallne.
Mock group.

NA I AAV2-iD2R X7 #—%E ALK
NA-D2R = @ Z 2T, DR &L DlaR
MRNA D% E % Real Time RT-PCR i1 THIE
Lz, ZO#FE, MBETHY AAV2-imock <7
Z—HEALT NA- iMock w7 R & LB L T,
NA-iD2R = 7 2D NA {23} 5 D2R mRNA 5
B35 12 2B L
TWi (Fig.7) » —
. O NA 2B
/7 % D1aR mRNA %
BEFEL TV
otz (Fig. 7) .
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NA-iD2R

40
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mRNA levels in NA relative to 36B4

5. NA-D2R <=7 A 0
@ MAP FSHE
a) MAP FREER
%5 L UWImHEB R
NA-iMock 3 X TF NA-iD2R < 7 A2 MAP 1
mg/kg & BEHRE Lizk, WTNTOBIZBWTH
MAP F#REEHBZNELEINI-25, NA-D2R <
7RI D MAP R ESES OREIX, NA-
iMock ¥ 7 ADZEN & B L THEIEA LT
V7= (Fig. 8A) . /1T, MAP 1 mg/kg % 7 HFH
EERkEL, 203, 5. 7T BRICESEZAEL
7r. FORERE. NA-ID2R <7 A TiX, NA-iMock
<7 ZICBWTEEZ S iz MAP FH%ES Bt
MRS AMHE T (Fig. 8B) o

P2R D1aR

Fig. 7 D2R and D1aR mRNA expression in
NA of NA-iDZR mice.
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Fig. 8 MAP-i activity and sensitization in NA-D2R mice.

A: The locomotor activity after MAP treatment (1 mg/kg 5.¢.) was measured for 60 min. *P < 0.05, ™P <
0.001 vs Saline. *P < 0.05 vs NAdMock group. B: The locomotor activity after MAP treatment (1 mg/kg/day
s.c.) for Tdays was measured for 60 min. *P < 0.05, P <0.001 vs day 1. " < 0.05 vs NAIMock group.
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