YU b= VBIUFRNIVvEEEREY, EEREME
7u< b7 4 =& DHELT:, BB, F
M@ﬁﬁ%%f@&ﬂt%mh:yﬁ%iﬁ%
DGR IE. E 1T D B0 HITHZE U 72 basal
v&wv@aHMAﬁ%E?ﬁELto

5. cRNAE AR DS

7 v b HESERT, k& b EHEDAT% 2 — K
957723 FDNAX D, SP6H 5 WILTT
RNAR I X7 —¥EHWVWT, £L4DcRNAZ
B LT, AREMBZHLIZT 7)Y AT
)V (Xenopus laevis) DJEFER & D 5P B 2§
L. 2 37 =¥ e e UHEERHT18°C 604,
Btk e D LT, MEMIETE > Eidt
frZ L 72, DummontZr3H 0D V ~VIH (E#2
Imm B L) O b DT, B & AEYIR D BIH 23
feEHE 20 N %583 L. SERT Z 72 IZ DAT @ cRNA
EnEN—IEMES 2D 25ngiEA L, 3~
4HIEEE LT,

6. ESLEHEFRBIE

FLERIATRIZI3A
115 NaCl, 2 KCl, 2 CaCl,, 2 MgCl,, 10 HEPES,
pH 7.4). ¥ L < iZBa®> Frog Ringer¥a ¥ (in
mM: 115 NaCl, 2 KCI, 2.5 BaCl,, 2 MgCl,, 1
EGTA, 10 HEPES, pH 74 ) # v, Na' free
% T IZ ik Na?
# L 7 NMDG" Frog Ringer?&# % A\ 7z, O
ML F > v N—DBEBIZHE L. EO2H
F U CERRSRIEIR % YK 1.5ml/min TER L 72,
Whole-cell R R OMIE 3. BEEALEEHHEIRE
BizEgsianiz, SMKCIZFEL 2RO
T A (BT - 1-2 MQ) BRI L,
JEEALE —80 mVICEEL TiTo7ee &£TD
SRS CERAIRI TR L TR W T,

J#H . Frog Ringer VA% (in mM:

% N-methyl d-glucamine T &

7. 0 bz VERDAALEER
cRNA % 7 A U 7z 90 & J2 % 100nM @ [*H]
o b= (722 GBg/mmol % il Z 72 10uM &
O k=) % & ¢ Frog Ringer &y 7 T 10 2
A4 Y& a2a_— b+ L7z, K% L 72NMDG" Frog
ngﬂ*@fSEMH%LL@;Z%SDS%MZ
TR L. SRESHATICE DA & iz [BH] R
RO R, Wik vy F v —va vy
WEDHEIEL, T v AR—2 —FFED
BHLD A AL cCRNA Z7EA L T 2 W IR D
TOMEMEZZE LI ZETRDT

C. MRHER

1. BESEE RN EERETBOIRE
a) o b= s EER 0K

M o b = R EE T 5 RN A B
BRI LT, o b= RTINS
5,7-dihydroxytryptamine (5,7-DHT) IZ & 5 & 0
P vHREEE. FOFHICHTT 2 BRIRNE
O b=vERDIAAEEIRE(SSRD) TH L4
07 LOREBEL T (Fig.2), ALY
A2 %R 125,7-DHT (200uM) 7% 48 e AL iE 3
ZZEITED, MlEAOXT b=V BLTED
REBBEY T H 2 5-HIAASH BITE 12D L
726 2?5, 7-DHTIZ & 51 1 b = v #EFMEIZ.
v2u 77 5(1BLT10uM) OFFAEIZ X
D, BEREFENIZIEI ST, B, v&2u”
7 5 (10uM) OBMME T, o b=v B X
US-HIAASBBICHEELZEZIR LN T 2o
726

b)MDMA B L U'METHIC L 50 b = > 155
KPR EERIC, MDMA B X O'METH
30 E L, MEAICERES NS &
o b=vERUEL R, FOFERE, MDMA
(0.1-1000uM) #3040 MMET 2 2 iz & D
BEEKGENIZLD b= viEBEEE ML 72,
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Fig.2 5,7-DHTIC&S O M EHESHICHT D
HOTSLOME

e A ) A SRR, 5,7-DHT (200uM) B3 X UFv X u

75 5 (18 L F10uM) % 48 BEfEME L. MRRILESE s LS

o b=V LU5-HIAARZHPLCIZ X VEIEL T, Bohi:

FEEE, AMERTRICEIE L 72 5-HIAA SR B CIE L 72, n=3

1-100pM 12 B W T b 8 B R FE R 700 B (R A A
O L AT AL 1000uM & v D HIEE T ALE
T L&D, BELERRENR L T
(Fig.3A), % 7z. METH (0.1-1000uM) O AL &
Lo THEEREN LT b = viERHEHE
PSR B LTz AS, AT 1000uM & v D BRI
& o CTHEZE LEA 3R & 7z (Fig.3B),

c) MDMA RU'METH Ic&Bwob= v #igst
A D A 52 R 1. MDMA & O'METH
PASIFME L, iR b= B XU
5-HIAAEEEZRIEL 72, EOMES T,
Ay brO—VERBLEREPRSAUEIZLD. &
O b= vBLOSHIAAGEESFHE T4
WbHDERY, T UBETIRETH o727
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Fig.3 MDMABXUMETHICEL S0 b= bE

e N A B R 12, MDMA (0.1-1000uM) & %\ i
METH (0.1-1000uM) # 305 @B L. s dLo b=
ERHEE LT, Bon BRI, AEIEITAIE L 72 5-HIAA M
B THIEL T, n=2

. MDMA., METH O%h5R % % O [A T4 i
Lize 9. RYFy 7avibu—vtid
57-DHTDMEIZ & » Tid, a) LRIk
b= VB L US-HIAARITBEEZEIZED LTz, &
72 MDMA (0.1-1000pM) % 48 BERHMLE $ 2 Z
L1z DL 1000uM & WD EEE BN T D S,
o b= vBXO5-HAABOBMAR IR 5
Nz £ 72 METH(0.1-1000uM) DHLEIZ & D |
1008 £ F1000pM iz BWTx o b=V B I T
5-HIAA BEDFAMER 237 & iz (Figd)o

d)MDMA 5 & UMETH © 48 BB IC 5
FHE0 b= o EREEEE

% B E OMDMAX & UMETH( # it

0.1-1000uM) % 48BFRIMLE L 7: 2D X T b =

VIR BT 5 BT, RNER. ET

) v A VRTLIs o EEERE L. Wy EY T



A) MDMA-5-HT content

B) MDMA-5-HIAA content
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Fig.5 MDMABKIU'METH4A8MFEME®Z OO
ZUBEREEHS

RERA S PN AR A I, MDMA (0.1-1000uM) H % W iE

METH (0.1-1000uM) # 48 BB U, WiFHk, HEE s h s &

Heobt=vEFHELL, BonERE, LERHICHE

L 7:5-HIAABBER THIE L 7z *P<0.01, *P<0.001 vs PBS,

n=4

i0 100 1000

METH (M)

WL WY Y F A T3040/ A ~F 2 —
Yyav LT, BEfshdrob=vETHEL
720 FDFEHRE. MDMA 3 X U'METH 0 48 i
WEHO T b= v EREEEEE ., B
BRELZETH LML LT, REKRFNIC
AL, 10038 & CF1000pM IZ B W T, BEE X
YER 235388 btz (Fig.h),

2. PREEDBMAFEEEREBORE
a) R RO
FNFENVTA, NAc, mPFC 2 & L3 D]
Fr % B S 0 IEEE R S R 7 RN R O N BT
AHEERICT LT, THIZHR T 2 B kd s
L& Z A, FIUIFOVIAB X URERE
LI BOTHGEOMBAE SR s h, 72
FDOEIZE 2 NAcE & F'mPFCITH L THES L
TWwbZ &R T & 72 (Fig6),
b) METH 5 & U'MDMA IC & 5 F/$ = > 58k
BT A EEEE R 12, METH B & ' MDMA
230 MME L, MESICERESs S R



E) VTA to PFC

mPFC slice

Fig.6 mlREDEmtIAHIBEERDTHREREK

C) VTA to NAc

F) mPFC

A) THHUFIZ & 2 RBEREZ1T o e RIERY F 2450 5H (DABFE), B-F) BN OIEAK (Bt hRgeE)

NRIVEZHEL 2, 0 E, METH
(0.1-1000uM) %Z 30 MHMEST 2 Z £I12& D,
10pM 2 5 RS VFREE S L IE L o,
100 3 & TF1000pM 2 & D BEZE 70 BBt (A 2
R oz (Fig7A). % 7:.MDMA (0.1-1000uM)
DIEIZ & o THREMRFNZT N8I v HFEEE
EVERPR L7025, METH & LhEE L THW
b DTH o 7z (Fig.7B),

c) METH REALE IC LB R /S BEEIERIA SR
Kz, METHXEMWEIZ X 5 K83 v ilFEE
DEELIRET LT, RIELE S 2 METH I,
HEBRERE T, THERIIBW CHRE
PFEEAERELTTWT EFERTET10uM %
B, 1H30 M 0ME % 6 H MR L TR
BUELT, 2OR. METHRELEIZ &
D, Foe3 vilFBEEIXH ZE S Bzl Tw
ES (Fig.SA) 7HHICMETH REMERS L O
PBS RAEALEREME 12 L T METH (10uM) %
Fr LYY LTzE I A, PBS NIAMER & sk
L CTMETHRBALERE T, METHIZ X 3 K

28X VBEEEVER AVE BRICHERR & L7z (Fig.8B)s

) METH R BB IC LB RNV EERIR SR
ICHBIFBEmMPFCHES VISV BREEDOES
Kz, METHR BN E I & 5 Foe 3 vl
BEBE IR D X H = X A & LT, mPFC [k
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Fig.7 METH& XU MDMAIZKS F/NZ bsEt

FR B R BB D Ah 3 R 12, METH (0.1-1000uM) & % W i
MDMA (0.1-1000uM) % 30 pFHLE L., WEES 12 Ko v &
ZiE LTz, *P<0.01, **P<0.001 vs PBS, n=3-7.



A) Repeated exposure

B) METH challenge

12 - 14 ~ E221
] PBS
£ 101 METH (10 u) s '8 Fig.8 METHREMBIZKS K/N3
= S 107 > R IR
2 & g A) o B DAY SR AR R IR LT,
o o PBS® % \~ i METH (10uM) @ 304> 6] 44 &
£ E 69 %6 HMENEL, 20#HE, BHshs
8 8 4. NIvERPELL. B) 6 HEoREMRE
a 3 #%. 7HEI2METH challenge & LC. &BEIC
2 METH (10pM) %304 MLE L, HHEsh 5
FIvBEFIEL 2, *™P<0.001, n=3-4
0
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treated  treated
METH challenge
A) MK-801 [ Vehidle B) mPFC 1 With mPFC
7 MK-801 7] Without mPFC
7 _ * k3 14- FE® EX+ 3
Il [ Fig.9 METHEES R/ I B EEIRGE
< 81 1 < 124 T BRICHITD MPFCHES L
S L] € ) 5 IUBBREOBRS
s 4 : 5] A)PBS % % \» X METH (10uM) @ 6 A il &
® © 18 20 18 1 12 vehicle $ % v 1 MK-801 (10pM)
g 3 1 g 6 FREBFICHMEL 2o B) mPFC% & W
& g VTA/NAc @ 2 O B 3 BRICH LT
8 21 2 4 1 H. PBS® % Wiz METH (10uM) % 6 AR
7] 21 BALE L7z, &bz, 7HHEIITMETH (10uM)
% challenge L, HBES N5 Foo3s vEFHIE
0 0 L7ze *P<0.05, *P<0.001, n=3-7

PBS-treated METH-treated PBS-treated

METH-treated

METH challenge

DITNVEIVEBMBEOMSE ZHL 22T 3
72, NMDAZ AKENHEY B Vil &
mPFCHI R OEMIC X 2B LM LT, 7,
MK-801 (10uM) % 6 H FIMETH & [A 2 ) 18
WME LT EZ B, FoSs v OFEEERIRR I
BEEICIHE s iz (Figla), 72 mPFC % &
F %W VTA/NAC D 28D &4 O FLEEE ) 1T 5
LT, AORBULEYTfTo7:& 25, METH
RIBAEIT X B Fv 3 vlEEEERRSII B S
NF, mPFCEZEELTWAEE LLNTHE
REDRD b7z (Figob),

3. Xenopus SREHERFAIRR Z AVTARE

a) BEWXICHE L LBRIGE

SERT # R s I IEMIIIZ L Tx o b
=vEEBT 3 L. BREKREN T, BoRHHN

METH challenge

TR ESBRICENR NI, DAT & FIH &
PRI LT RS v REAT S &
A OBIRSESR LN T (Figl0), T h
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T e T T e e T . L e it
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ﬁo nA
B) DAT 30s
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_— e .
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ey e

N s -

Fig.10 SERTH LUDATEZRBEE/-SIBMEKET
DOEEHEICHESHNEEBRICE

SERT (A) % % Wi DAT (B) @ cRNA # ¥ A L 7z Xenopus 85

faiz, vo b= (1, 3, 10uM) HB Wit K3 > (1, 3, 10uM)

ZHE L, whole cell BIRISE ZFH L 72,



A) SERT-Paroxetine B) SERT-Na*
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SERT(AB) H 2 WIEDAT(CD)ILHBWVWT, #hFhkvo b=V
(BuM) H B WL F 93 > GuM)IT & MM & BRSEICHL T,
(AC) TFNFAhDEIREIELD J/\bﬁﬂg%pam\etme (luM) BLO
GBR12909 (1pM) LB L, LEFNHR TOERSE # LB LT,
% 72, Frog Ringeri&AIh D O Na” # NMDG" CE# L. £EE
IS ?TT%%% BRI LT,
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Fig.12 SERTB KU DATOHIXERDEHBRM

SERT(A) 2 WIEDAT(BYIZBWT, ko b=, F83v,
J AT FLr+Y (1, 8, 10, 30uM) 12 & 2AM & BIGE %l
EL T

b DBIIGEE, SERTIZ B\ T Id paroxetine,
DAT 2 3\ T 12 GBR12909 % 1luM D JE E T3
ARIRILE S 5 2 ik DIl s ulz, 72l
fa4t > Na” & NMDG™ ITEH# L 72 & F It 0w T
b, BUUSE I = vz (Fig 1),

b) SERT 3 & ' DAT O E B EZBIRE
SERTIZBWT, J 7 KL ) vidinks

A2 . TR VIFHAMEIZEND O
DEBETCERESVERIGE LS &R I LT,

DATIZBWTIE, xa b=>, J A7 KL F
Dy, FERIVOIETCERICENRE S Lo T
Wiz (Fig.12),
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Fig.14 SERTHKUDATIZNT S METH. MDMA B LU 5-MeO-DIPTICE D BRIGE
SERT(A) # 2 WZ DAT (B) 128\ C, METH, MDMA 3 X F5-MeO-DIiPT (¥ &1 10uM) 4B L, EREEZREL 1,

D BIRIGE 13 paroxetin D FIALE, MIEH D
Na" DEHIZ & o> THF s 7z, DATIZBWT
», MDMAIZ & 52 NA & BIMICE R b1l
(Fig.13),

d) 5-MeOQ-DiPT I £ 2 EFRICE

SERT}Z. METH 3 X I'MDMA (21 10'M)
PWETE. o b=V EABORME DE
BErEBRVPE LN 5 DI L, 5-MeO-DIiPT
(10°M) D#E A TIiE4NA & QR ERERN ZER
ISE BB S iz, — A, DATITR LTI,
5-MeO-DiPT #i#H L T b BIRINEZIZECIZE
2=a i bo 7z (Figl4),

e) MDMA & 5-MeQ-DIPTO [PHlI+£ o b = >
DR D AHRE
SERTIZH LT, FHlkw b =¥ % & 1uM
DOxu b=VEHETT, MDMAZIMZ T\ <
b kua b =Y DIALDEES NI, ET2
5-MeO-DIPT# N2 7255 &I12d. VAL D
BH 1 A3 5, & A7z (Fig.15),
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07T L& DI S Tt MY OVER SR
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T, BERENTED h= v EE{EE I HERT



12 o, RPEMTA A, 2 b oRENE
BHIIZ & B SERT 2 L7c ko b = v ilEBfRkse
ZERITELTWA I ERENE, LHPLE
255 MDMA B & UMETH D 48BHILE 17 & -
T ERBETRIELA LD b= VHEEER
B ond, 1000uM &\ ) EEICEEEIZBW
TOHAtn b=V HREEEIRO LNl FiT
MDMA i3 in vivo 12 B\WTIZ. HERHYIRIERE 2
LERM Lo b= v ERLI NS 2
LYY AL r0DE LR BERNEES LT
Wb ENEZLNSL, MDMAIX, HiE% L

HEwgzZ Mo TWE, FHERIZE
W, AR A R R % 39°CTMDMA & A
V¥ aN—hrLTzEZ A, kU b= vHEEN
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EORBER, o b= vHEEHEOERD—
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BI5. 7 ERE 4 T TIZ B 2MREEIZOW
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7. MDMA B & ' METH % 485 i il /& L 72
oo b= v OEBEBEZRIELIE 2 5.
100nM DIREH & EHEE OIS D b LT,
COfERIZ. SERT2LHDAEHN, £u b=
VR IZERG L OV B EEY) AL A A
L., o b= vl ZEEL T2 D TITR
Wk dFEZ LN, WEYORRFHILEIC
Do b= vHREOTEEIDITE L TV 2 HBE
MHEZLNDL, 5H. ZOBHFIIODWTDHZ
DAH=ZXLZPHLLITL TV,

KT, 4 E. VTA, NAc, mPFC D3 D 1]
F b7 DB B2 B LRGN Sk B R w4
Bl Tz BRI HFEERIZE VT, R
5 NACEB & OFmPFCIZX LCTHEBMED K3
VRSB LT WS Z LR TE 2 L
5. NI R VAR R & in vitro T
HERTrzZ LB TEREEZLNRSE, —H.

BUE &1k, [/ U PR R BB SR R
BWT, BTHEMHRE N - —8 X FMED &~
RAFATHNT, ZVE I VBRI mPFC 2
LNACAEE T2 2 L 2R LTH DY, P
FEDB RSy — v I VRN EE
HTEHOTREVIEEZ LND, RILF
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TE7, $7:MDMA®D#EAIZ & V. SERT &
%\ 3 DAT BF G 12 B W TEEHIX B IRIG
EOHERTE]:Z L5, MDMAASSERT &
DATOMHIZ L > THnEaNd Z LRSS
720 MDMAO®EEIZZ D [PH] o b= HD
AALHEERABRO N2, THEFEEE LT
MDMA S u b=V IZHEHAELTHRDIAENS
O ThBEEZLND, —F., 5-MeO-DiPT
DAL o TiE. SERTIZBWT DA, BE
WEO L INT E OBIRICEIERES NI, 2D
& 9 wHA E OBIUCE 1 SERT IZHEEL D A A
PRERAZ WA L BSICARLS Z Lok s
nTW3Y, 5-MeO-DIPT DEA IZ & D [PH] &
o b= vERDAABEER SR LN TS Z L
25, 5-MeO-DiPT DEIRIGE d FHH D AL
EILERKIC, PHl 2o b= VEDALEEIC

9 SERT @ BHRIEE 2 HIHIERE L Twa Z
EDRBE NS,

E.& &

FRFRIZB VT, Mo b =gz
SUoPRH A REEERICBVW T, MDMAB X U
METHIZ X 2t 0 b = v EEFERAS LT
o b= vHREEETHERL. Thb00F A
B =X b %Finvio TR L TWwW < 2 & & A HE
U7z F7o. TR EIRBILEEEY) AR
FHAWT, MDMAB X OFMETHIZ X % F/¥3
VEBHEEEA E R L. S bITMETHRE
RGBT & D Fov 3 BRI R 35| SHE 2 &
NBZEFRIZLU (R yHRERAE) . invitro
FEMRIFE T VOBEITH O THRII L T2o T 720
ZOMETHZH F v 3 VAREAEITIE. mPFC
HREDZNVE I VERHEOBEEVMLATH S
L ERLZ, 7. Xenopus SIEHIIEFIA R
IZBWT, EEENEBRSE CEEL LIZER
AR &, SRR ) T FERWI

DAL FEEIZ XD, MDMA, METH3 & Of
5-MeO-DIPT ® SERT & X *DAT 1253 2 /EH
RANT AT O Z DB TE T2,

[Z% k]

1) Breier, J.M., Bankson, M.G. and Yamamoto,
B.K.: L-tyrosine contributes to (+)
-3,4-methylenedioxymethamphetamine-
induced serotonin depletions. J. Neurosci.,
26: 290-299, 2006.

2) Cole, J.C. and Sumnall, H.R.: The pre-
clinical behavioural pharmacology of 3,4-m
ethylenedioxymethamphetamine (MDMA) .
Neurosci. Biobehav. Rev., 27: 199-217,
2003.

3) Galli, A., Petersen, C.I., DeBlaquiere, M.,
Blakely, R.D., DeFelice, L.J.: Drosophila
serotonin transporters have voltage-
dependent uptake coupled to a serotonin-
gated ion channel. .J. Neurosci., 17:
3401-3411, 1997.

4) Leonardi, E.T. and Azmitia, E.C.. MDMA
(ecstasy) inhibition of MAO type A and type B:
comparisons with fenfluramine and fluoxetine
(Prozac) . Neuropsychopharmacology 10:
231-238, 1994.

5)Lyles, J. and Cadet, J.L.:
Methylenedioxymeth amphetamine
(MDMA, Ecstasy) neurotoxicity: cellular
and molecular mechanisms. Brain Res. Rev,,
42: 155-168, 2003.

6) Maeda, T., Fukazawa, Y., Shimizu, N.,
Ozaki, M., Yamamoto, H. and Kishioka,
S.: Electrophysiological characteristic
of corticoaccumbens synapses in rat

mesolimbic system reconstructed using



organotypic slice cultures. Brain Res., 1015:

34-40, 2004.

7) Pierce, R.C. and Kalivas, PW.: A circuitry

model of the expression of behavioral
sensitization to amphetamine-like
psychostimulants. Brain Res. Rev., 25:

192-216, 1997.

8) Rudnick, G. and Wall, S.C.: The molecular

mechanism of "Ecstasy” [3,4-methylenedioxy
methamphetamine (MDMA) ]: serotonin

transporters are targets for MDMA-induced

lines: amphetamine specificity for inhibition
and efflux. Mol. Pharmacol., 47: 544-550,
1995.

14) Yamamoto, B.K., Nash, J.F. and Gudelsky,

G.A.: Modulation of methylenedioxymeth
amphetamine -induced striatal dopamine
release by the interaction between serotonin
and gamma- aminobutyric acid in the
substantia nigra. J. Pharmacol. Exp. Ther,

273:1063-1070, 1995.

F. BRFTFHRK
USA, 89: 1817-1821, 1992. 1. mXEX
1) Fujio, M., Nakagawa, T., Suzuki, Y., Satoh,

serotonin release. Proc. Natl. Acad. Sci.

9)Schmidt, C.J.: Neurotoxicity of the

psychedelic amphetamine, methylenedioxy
methamphetamine. J. Pharmacol. Exp. Ther.

240: 1-7, 1987.

10) Simantov, R.: Multiple molecular and

neuropharmacological effects of MDMA

(Ecstasy) . Life Sci., 74: 803-814, 2004.

11)Stone, D.M., Stahl, D.C., Hanson,

G.R. and Gibb, J.W.: The effects of
3,4-methylenedioxy -methamphetamine
(MDMA) and 3,4-methylene-
dioxyamphetamine (MDA) on
monoaminergic systems in the rat brain.

Eur. J. Pharmacol., 22: 128: 41-48, 1986.

12)Vanderschuren, L.J. and Kalivas,

P.W.: Alterations in dopaminergic and
glutamatergic transmission in the induction
and expression of behavioral sensitization:
a critical review of preclinical studies.

Psychopharmacology, 151: 99-120, 2000.

13)Wall, S.C., Gu, H. and Rudnick, G.:

Biogenic amine flux mediated by cloned

transporters stably expressed in cultured cell

M. and Kaneko, S.: Facilitative effect of a
glutamate transporter inhibitor (25,3S)-3-{3-[4-
(trifluoro methyl)benzoylamino]benzyloxyl}asp
artate on the expression of methamphetamine-
induced behavioral sensitization in rats. J.

Pharmacol. Sci., 99: 415-418, 2005.

2)Fujio, M., Nakagawa, T., Sekiya, Y.,

Ozawa, T., Suzuki, Y., Minami, M.,
Satoh, M. and Kaneko, S.: Gene transfer
of GLT-1, a glutamate transporter, into
the nucleus accumbens shell attenuates
methamphetamine- and morphine-induced
conditioned place preference in rats. Eur. J.

Neurosci., 22: 2744-2754, 2005.

3)Nakagawa, T., Yamamoto, R., Fujio, M.,

Suzuki, Y., Minami, M., Satoh, M. and
Kaneko, S.: Involvement of the bed nucleus
of the stria terminalis activated by the
central nucleus of the amygdala in the
negative affective component of morphine
withdrawal in rats. Neuroscience, 134: 9-19,

2005.



2. FRER

D RIEZ, FBENE, &R EPREIC
BT B2 7HROBE. 5 26EEREIE -
FTETA RRTF Ry VYRV T L, KR,
TR 1746 A

2) A —, PINEZ, B L, &THAF:
Effects of methamphetamine on in vitro
mesocorticolimbic dopaminergic system
reconstructed using organotypic slice co-
cultures. 528 (] H AMRER 22 K&, HIK,
FRATHET B

FINEZ, &FAF: EYREFROFIKZ
B o I VAR ENTUHE 12 B 1) 2 HTERET
BRRABEA 7 VR S vBRMEORE.
BRI AN RS, B, TR
H9H

4)Nakagawa, T., Fujio, M., Suzuki, Y.,
Satoh, M. and Kaneko, S.: Glial glutamate
transporter GLT-1 plays an inhibitory
role in the conditioned rewarding effects
of morphine and psychostimulants.
Neuroscience2005, Washington DC, 5 17
F11A

5NN, @FER: £/ 73V I VR
R — 2 — I T 2 IEEIEHEY MDMA O E
FOMES. 4B 7 7 —< « NAF T 5 —
7 12005, BIET, PR 174512 A

OB, & BE, RIEZ &7
H: Effects of MDMA and 5-MeO-DiPT
on serotonin transporter and dopamine
transporter. #5298 H A#RER R %, TED,
TR 1847 A (FE)

T EARE—, FIEZ, O ¥, &FEF:
Effects of MDMA on serotonergic neurons
in rat organotypic mesencephalic slice

culture including the raphe nuclei. &5 29[q]

HAMRERE R, 5088, PR 1847 A (F
7E)



B SRR RS (RS AR ATATE)
SEFREEE

ARVT LRIV VFEFRINSRAEEF D
HE RS oD iR IH & 1Rk DHESL

YRR ILEEDC
WHEm D A 3h, MR
(BIRKE R B B AR SRR B )

[(RAREE]

HEEFELAE CIIEBMNEEIRED N LM, I ORAMEL KL B E 7V OWRERD T v,
ARG ClE. 7 v b OEEVEESEIZXN § % methamphetamine (METH) D 8248812 o\ CFR L 72,
& 5z, METH ZBH ML REEE I T 2 IFEILHUS MRS clozapine (CLOZ) & & U RE BT
J753E haloperidol (HAL) DIREEEIERITOWTHRET L 72,

EEITIZ, THEBOMEE Wistark T v b BHEH L7, BREMFELDEIE. MEAREEEH W
delayed spatial win-shift (SWSh) ZREIZ & D FHli L 720 € 7 VEIIE METH (2mg/kg, s.c.) & 7 HHIX
B’RET 52 EITX DVEE LT METH®R G T 2051, 4, 786 X F14HEIZdelayed SWShERE 21T -
720 %72, CLOZ (8, 10 mg/kg, p.o.) B & 'HAL (1mg/kg, p.o.) D% 5-i&, METH (2 mg/kg, s.c.) & X
s L BA LY T HERERS L, delayed SWShiEE % CLOZ B & UHAL® SR, 61, 4, 7
BLUOUHBIAT- T2

METH O S E# 512 & 0, BIERH O ER I O ERMFELEOEE T b/, METH#HH
MV EEEE I METH RS 14 HE £ TRO b tlce METHIC & 2/FE 0B ESE 3 IFE ISR
WOHBHCLOZZTHMRERS T2 Z LITX DE L, ZORRIXTHEOKRIEIZ X DKL
7o —. EEFUBHFEIE CTH 2 HALICIE METH FHRMAEELEREFION T 2 WEMRITRD b
Lol M T v b DMEBIZE W T AFERITIA 12 extracellular signal-regulated kinase 1/2(ERK1/2)
DIEFEAHED bNlc, METH % # iRk G L7 v bTiE. EE I v b TEESI N L D RERKL/2
DIEMRRD EN Lo Tz, S 51T, MEKFEEI TH 2 PDI8059 (2ng/lul/side) ZIEH 7 v b D
BEAMEEAT 2 L, EMEEREIEES A,

P EofER XD, METH SR M/FE0EEEITIZIEE IR 2 ERKI/2OHEEREESEES L Tw
5 EBRBENT, &b, METHERMFEREREEIIN T 2 CLOZ DR RIEIRIEE 7,
Delayed SWShERE % I\ 7: METH SR EVEHFCREE € 7 VISR OFRAIEE 2 B L 7:
BET vE L TERESEVWEEZ LN D,




A. iREBR

FHEABHHEEEB X URERFERSE
ICBWTRH - BEREENLLNE Z &
L., REMELYRE L CREARBERE 7TV
ORFVEETNT WD, 7 v biZdmg/kgdD
methamphetamine (METH) % 2K ] i b@ T4
E#%E L, DAMBIcEMEEoEEch 3
Morris 7KK BEERER & IEZEHIRCROIEIETD 257
ATV =7 VREERERTITo IctE . EHED
BITEE S TV WHELEREREICEE 35
bhd, ZOEEIZMETHES 25 3BM%IC
LROLN, FNTH L LMEEI T W5,
% 7:. METHE 2 b 3BMB TR, MREE R
NRIVIFIVAR—Z—LHEro b=V h 7
VAR=E =PRI LTWB I ENL, T0b
kT v AR — R — DD HMETH F FHMERLIE
BEEIZELoTWAE I EBRBERTVWE Y,
LHAL, THETIZHRESNTCMETHIZ L 2
REFEEEZ . P vEEEHRER O o
b= AEEMERRER OMREME D & O U
AEZ20METHOMMMWLEIZ L DFEHR LD
DTH5B, LTzdo T, B TR REEEAREA
WL METH®R G EEORLBESE KL 2F
AL EFVIZIFEAET WV,

Tz, AL TV 27 VERERIZBL
TEAEZOMETHO REHRE 12 X D JEEH
HEFIEES N I EFIALZY, S5,
METH S IF 22 E0 R R 1T I3 ERRT R B T
BB K3 D1 ZAK extracellular signal-
regulated kinase 1/2 (ERK1/2) #E& DB pEEE
D5 LTWE I EEM LM LTY, KHI%
Tt BEMRERERE T W CERMEERTREIC
%9 EMETHOBEI O WTEHE L 72, & 512,
METH R MEFENEREEF I8 3 2 FFERMN
F& #9% # clozapine (CLOZ) B & UE T PLIF M
¥%3 # haloperidol (HAL) D #BEFIR IO W TH

LT

B. AR %

1. EREY

FEHIIETEE O MEEWistark 7 v b &2 fE
LT, B EREERT 20, 20 L
b 18 B iE ER23 £ 1°C, i E50 £ 5% T
9:00AM-9:00PM BBHA @ BREE - 1 7 )V DEREE T
B L, KBLUCHEEZERIZERSE ., &
B, KFREERKFEYEHREE 2 OKR
BT, MENTEEDD L TToT,

2. Delayed spatial win-shift (Delayed SWSh)
B3

ZZRFERE R, R REREZH W
delayed SWShif#E 1z & D F4fi L 725 Delayed
SWShERE X, delay % #£ A T training phase &
test phase & D fi% 5, Training phaseld, 84D
7—LE&TIHEES, BEZ Y X LIT4r T
D7 —bLDXuFv F7EHO. 7 v bR
D4 riT_RTOT —2IEALTHEZENS
2, 5 ARk d 5 F TfT o 7z, Training phase
MTH, Sy bedR—nr—YI2R L, 5120
2317 test phase %17 o 7z, Test phase 4T
OXuoF v 7 %ML, training phase THE
BEARI T — AITHEA LT [E%% across phase
error, test phase T—EHEA L7 — LMITHT
A U 72 [E # % within phase error & U CTELER
LTze 2D2DD error DA 7T % test phase error
ELTz. F7:. % phasell BWTERERITICE
L7:f% 7 — JEA L TZEIRTR U THER
response time & U CELER L 72,

4. Western blotting /&
Training phase#& T 5435 X (F60 12 1215
FHEH L. U vER{LERK1/2 % Western blotting



A Day 1

Number of errors

[ © saline —, "
B METH ]
&
S 2t
[05)
ks
®
L0
E 1}
=z
O I i I
5 30 60
Delay (min)
C Day 7
3 B *
< Saline N #
® B METH
e 2
]
G
@
e}
£ 1r
z
0 ! ! 1
30 60
Delay (min)

Day 4
3T & saline —
" B METH * #
S
& 2T
ks
g 1
5 1r
z
0 i 1 H
5 30 60
Delay (min)
Day 14
*To sali
ine
*
B METH :] .
2 -
1k
0 I I I
5 30 60
Delay (min)

Effect of repeated METH treatment on performance in the test phase of the delayed SWSh task. Delayed SWSh task was carried out 1 day
(A), 4 days (B), 7 days (C) and 14 days (D) after the last treatment with saline or METH. Test phase performance was examined 5 to
60 min after the training phase. *p<0.05 compared to the corresponding saline-treated group. #p<0.05 compared to the corresponding 5-min
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Fig. 2.

Effect of CLOZ on METH-induced memory impairment in the delayed SWSh task. CLOZ (8 or 10 mg/kg, p.c., 7 days) was administrated
repeatedly after the cessation of repeated METH treatment. (A) Training phase error. (B) Test phase error. (C) Within phase error. (D)
Across phase error. (E) Response time in the training phase. (F) Response time in the test phase. Values indicate the mean = S.E.M.
(n=8-14) . *p<0.05 compared to saline-vehicle-treated group. #p<0.05 compared to METH-vehicle-treated group.
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Fig. 3.
Effect of HAL on METH-induced memory impairment in the delayed SWSh task. HAL (1 mg/kg, p.o., 7 days) was administrated
repeatedly after the cessation of repeated METH treatment. (A) Training phase error. (B) Test phase error. (C) Within phase error. (D)
Across phase error. (E) Response time in the training phase. (F) Response time in the test phase. Values indicate the mean + S.EM.
(n=8-14). *p<0.05 compared to saline-vehicle-treated group. #p<0.05 compared to METH-vehicle-treated group.



A 5 min after the training phase B 60 min after the training phase

Saline METH Saline METH
Control Training Control Training Control Training Control Training
pERK1/2 .. . pERK1/2
ERK1/2 & ERK1/2 °
200 - ] Control . 2001 (] Control
5 Bl Training g * Bl Training
= o -
5 1501 g 150
& < 100 ’
§ 100 é -
W s
T s0f i 50 |-
ol o
0 0
Saline METH Saline METH

Fig. 4.

Effect of repeated METH treatment on phosphorylation of ERK1/2 in the hippocampus 5 min (A) and 60 min (B) after the training phase
of the delayed SWSh task. Values indicate the mean & S.EM. (n=7). "p<0.05 compared to the saline-treated control group. #p<0.05
compared to the saline-treated training group.
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Fig. 5.

Effect of PD98059 on performance in the delayed SWSh task. PD98059 (2pg) was bilaterally microinjected, in a volume of 1lul/site, into
the CAl subfield of the hippocampus 20 min before the training phase. Test phase performance was examined 5 min after the training
phase. (A) A representative photograph indicating the microinjection sites. (B) Number of errors. (C) Response time. Values indicate the
mean £ S.E.M. (n=6-7). *p<0.05 compared to the vehicle-injected group.
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