2. NO)ICH B EREREEZE TS NG- TV
—WERS D UVEBLUVOZFOREESIMLAY
D HHfE 1

N-7U—=)VERS D BEN 4-7 Y —)l-4-k
FOoF o EXYPEZFOHOHKNEDO N
CHDLVE RN CZFREFIIHTETIZA R
BHEEZAELTVWSEN, NDRXEEOBRERES
BATDZERXLOFESTA RERAEANDEM
HLEADLNE. ZOLDREEHDI> BT, +
EdA FZERIIERTHIEEETHLIORS
I RiICHiBENGEERLRZD SNk, £2T
Fig. 5 IZRL7cAb &M Z 6 L. NG108-15 fifzic
X9 MR SETE P HIVE F 2 et U7z (Table 3).

Table 3. Cell viability of NG108-15 with mCPP
related compounds (100 pivf) by MTT assay.
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mCPP H 3 D N(4)-arylpiperazine & A X D H/\O
RY R=)POXRTIREAEATFORSTE
¥ TdHD 4-aryl-4-hydroxypiperidine FFEED KA
WIFNHEEREER LUz, £72. piperazine 75
HICBIL T L2 5a. EHOREREN4 DD
% & . D % 0 22-diphenyl-4-arylpiperazin-1-
ylbutanol FEAKIZHB N THEWIEE ZRTERIA
5NTz.

D. R

1.MDMA A X 1Y 2% D 2C O & Rk ik
Ths7U—)ZboFL 7 VET WwInd
N7 DRIl EEIEER EZ R Uz, R4
MEEFMETEIHBEFENT T F—<
NG108-15 IZ DWW T D AR L 7245, 3,4,5tri-
methoxyphenyl-2-nitropropene 3. & b XKI§ASAUH
Sk#ifE HCT116, & bEISLARAY A SRMIIE PC-3 12
MLUTH 5 uM BE TE2ICHIREEINHIER %
ALz, 2OEWIT inviro ERIZBWNT, 73
JBETHDIIATAODFF—)VE, HDBNHFTY
D2DT I EERHENCRE UL, 2N
DFROWEHS A TA T NFZ, VT R
EOBRBENT I /BREEATFENIKIET S
AREMEDIH O, S EIOMREMEIEME M@ T
72 < FEEI T H B AIREMEDVRIB X 172,

2. mCPP BIUIEDEELEWN SR ERIC
Lo THRLNBEEHOH T, FEkE 2 20
FEBIRE 3~4 RFEEE) SEAKERE OkE
EHHIE7IRE) 2012/ (MHEEMN)
DR BREMNGER LR sk, Insidz
oL 74 >O& D BARAEA IR S % F
Teiz s, F OB DD IZHEA D
HEREVWETFEINS, Etto b 2R/ KR
ENOT7IZA MEHIZK DB HERDOIER
REZRTHONLHASNTBO, EHELA -
BERS YT ELTHRAINS & &, #RHRE
KELMREROEEMNGIEE I I NS AEEHN
H5,

-

E. #3
L/ MDMA SBRIOSRBIE R T v JIcE E
NH7IV=)ZbhoFt L7 CENENHIEE
HAERZEZRT I EZHASMI LIz, ORI
GONIRFRDIATA ORI oREER
MR L, RIS E L, Lzn
S THEDRARMM THS bt L 74 >
HTHHLM, BERSy TORERBICE D2
FHEZENREIND,
toOhZ, RN, FEFA RBREDZE
IZHER U T ks #ME Bl 2R 9 mCPP 38K D
WTH, W DONDILERNIZ 0 MmO HlaEHE
ERZRT I EEHSMI Lz, (LAEHORER
DS PHRERANOBITENRENT E03F
BlEN, BEELRIC & 2 R~ O B2
23INs,
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2. ¥RREEX
1L /NE O CENEE R A TELREY
DHRIERZMHAT 57200
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ELALEMDOER HAEFRE 126 F
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BEFBHRFOIERMASE (BEL - EFEEREL 25 M) —UA T ARAMEHiEEE)
AT S &

FEAB I MDMA IZX2BHEEDRE LIKERRO S T

SHEBIEE - FHER

WG HE CRBEE, TENEER, CREET, THREE, CENEE

(" BIRE KRB IR RBARAT 2 * &1 B R KPR IE S AT RHE RS - MRS B A8,
i B EERL KAL)

[FEEE]

ABFETIL, MDMA OEFFEGICE2BAEEORBEFZRANL/-D, BABEIEEEO =
EEME MR OEROBRIC D W TITEHEAEZN B L UHREEMICRF Lz, £/-. MDMA HE#iE5
KX DRAEEDLTO b AEBEMESENED, S P RUTRANLSTLLNINOBLLEZNED
MITDONWTHRE LTz, FIatmBEFERERBROT A FEITICB 0T, saline BHR G~ 7 X TIEEE object
WS S IRERTT BRI 2BLEE object DTN THEIZHEML /2748, MDMA (10 mg/kg s.c.) HEEix 5
RUATE, ORI 2BMIERED 5N T, BAREENEEIN TV, 20X D 7238 MEEZ. MDMA
BRGNS 20 HREBIZB WL THROH 5Nz, MDMA BE#R 5 < A 7))V FF1F > & 700
IHRE9 5 &, HFF object 12X T DEKEITEIRFNIAZICHML. RAEENKEZIN/-. MDMA #
HRETADOHBHE LD b EERIL. saline BEHZRETTZAOZTIUTERTEEIBDL Tz,
MDMA E#HHEGICL VBRI MO RUTAOAN T ARARERICHEML T, 7 O0ARY
> A % MDMA tEGHAHSEST 5 &L, MDMA BERREGE YT RICRD SN/ ZBAEE, S ha> Ry
TRV LABEOEMBIVEELD F 2O BFROBEDIIEMRINZ. UEOEENS, MDMA
DEHBEICILBHEEORBTIZII O N AEEBE R OBERTAES L TWD Z EAURE X
Nz, T, RABEITHEE L 72BE0 b Z AFSE MR OBEREZO R RIARICIE. MDMA Eif
BEIZLDWBEI LRI RUTHNDOAN S TLRADOENMPEE L TS HDLH#EINS,

A. FREN R, PLUGRHBEEE T, SiEEENEREIN
REEEYOERIT, RN RE TR 4t 5., INGOEET. KEEZ, B AMNSEED
2B/ TWVWS, ERKETH D 3, DEOEHETIZENGSNTVS 2, MDMA

4-methylenedioxymethamphetamine (MDMA) 3. &
BERIICHARNER2RENTH S L NI BEMOTIT,
FICEEBICBWT T RS o —"I2 EOBIKHT
IFENBHICERLIAEINTNS |, MDMA I
BT EEER ALEBLREORMMER -
U. BRMERICHEN, WI5D A& N2 JE

ORBERIZBVWTIE, #ilBRtEo = &5F 8
AL, 0 b AR ROE I &
OO b AEEESRICH L TEENEL S
ZEBHMSNTND °, UL, FOMF
IZOWTIE, £EERRHLZANEBHIN TV
%
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T haYRUTE, IRNF—EEEWD HIE
DEFIBVWTHERCEERREERZL TW
5EIZ, TRIM=ZADOHENIBNTH LAY
IRBEERZLTWDZEMANE RS TS *
IO LI RS R T OBEIZIZI ha YR
DT7HNOHIN T LBENREETHS Z ENH
HEINTWS % SO RUTHOAINT T L
BEEENICHERINTHS, IS harRY
THADHIN T LFRAOEIMZI LD, BiE#Etk
ML, Bk, BEMOE TSI ERZ 241,
T haCRYTESZEEEBF (mitochondrial
permeability transition pore: mPTP) DBIOIZ L D
T har YT OBEERENERZEINS T,
SHBARY > AL mPTP 2RI 22707
A UDIZERAL, mPTP OO 2HET HHE
KeLtamentnag’,

ARFFETIE, MDMA EffEGIclDERIN
SRABEREEOREEFOMAZEME L.,
MDMA ZEHHRE L2 A0ORMEREB L
wEto bR BENIFaZRUTOR
WO LBEIZDODVWTHREZIT2 . 51
MDMA EHHGICLVEREINSIBAEED X
Dto b UEFHMRESICHTE 70X
R A DERICDWTRI L.

B. BIRA&E

1. RBEPVELVEY

EBIZIZ. 6-8 EED CSTBL6) R A
(HAZATI) > —, &) ZEH Lz, Bl
EBERBT SR ED 3 HEIZ. =il
231 C. {8 50+5 % T, BIEY1 7)) (1) 8
Bi~20 ) OBNICTEEFEL, KBKUEIZEH
CHEIRE R, b, FEBRFGEIILATERFE
FHEYERZELTRRSIN, AHBRFES
BB LB #E 8t B L X Principles of Laboratory
Animal Care (National Institutes of Health Publication

85-23,1985) IZHEL TiTo 7z,

FERRITIE, RE2MNEKRLZ MDMA, ERPt
OhZ2EIRDAAEER (SSRD) OTIILAF+
F > (SIGMA #t, XKE) BLUOI a2 RFU7
BaEltfERzHFE O 7O AR > A (JUNLF
A4 AT 7 —XERAR, B 28 L7z, MDMA
BEUOTNAFF 3 EEEEKICERL, >
JOARY 2 A ITFDOREBICHESINZHD%
AEBEUKTHIRL., 10 mL/kg D5 A RICHE
L7z,

2. e HERREIEBR (novel-object recognition test:
NORT)

<7 X % open-field box (40x40x29 high cm) 2
A, 10 7EO8IbZE 3 HEfT -7z, Bift 3 BB
DOFHIZ, 2 FBED R o7 object % box PNIZH
LTEZ., YUAZAN, & object ITIT BIER
EETENE 10 RE L BIBRETT) . 3
RIT O 24 BFRERIC, 2 TEHD object DO BER A D
object Z &< Bix o /= H & object LEHL ., &
object IZXY DIRFEEHITEIZ 10 HFERIE L7z

(FX R1T). TNEND object 1T HIEER
EAFTEIDE|S %, object NOTY SO —FEERE L
DEHLZ.

3. BREEO = VEFEDRE

RUAZWEL, KGET TR ERHmEL.
AT 2ET0CTRE L. WIEERE (1
yrarFl/—)b) ZMA. 02 M #EEROF
ETFTRBEFRICEDFESFI AL, BY I8
ZiTo7z. WO EE (20,000 gx15 min)iz & 0 FiF
BRLZBOZEEFT NI LT pH #EEL. 7
AN —ABLIEbDEY > TINELR 2T
oo b oEFRIL. EX PR
(HTEC-500, HER) ZAR A Tz sk o
o< k25 74— (HPLC-ECD: HTEC-500.
Eicom) ZHWTHIE L7z,

Eicom,
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4. S bV FRUTZRAINDALNILOBIE

NIA%&ETLH 2 (2.6 gkg ip) THErL -,
RETYFAT Ny 77— (250 mM sucrose,
20 mM HEPES, 1 mM EDTA, pH 7.2) & L. X
W I TEMBMEZR/E Lz, YU 2ILH0Y >
TheT—=NVL, $>TINEHTAMKEET >4
P—ZHWTImL ORETXFADOINY Ty
—RTHRETFA A L. TO%, BOHNH
(1,200 gx10 min) IZ K DHE SNz EiFEEBORD
538 (10,000 gx10 min) L. EDTA 2§ /2 iK€
TFADINy 77y —TXLby hEBEL. B
D5 BE (10,000 gx10 min) L7z, FORLw
FEBBL-DbOEZI M RYT7HEE Lz,
il ba> RUT7ES O NIEEL. I h
A2 RUTHE )N 250 pg \2HIV D L#EE
RETHB 5 uM Rhod-2AM BLURL AL —3
a>/)\w 7y — (250 mM sucrose, 20 mM HEPES,
2 mM MgCl,, 10 mM succinate, phosphate buffer pH
72) EMAT. Y TNHAEETo /-, AELE
B2 IVIE, #IGRIE % E Fluoroskan Ascent (K
AAFERBEERA2H. Kk) 2ZRWTRIELZ

(R & 544 nm, JEHEE 590 nm), fEIL >
hO—)b& 100 & UTEHE Lz,

5. #EtEER

fERITEEEAEREREL L TR L. B5N0
FefERIE, —nERBEO BT 1T, SERML
#1213, Bonnferroni D% ELLEBMREEZE B Wz,
2B, BREN SKUTOREEZEEEZH D &M
& L7z,

C. IRBER
1. MDMA EB#i8 57D R [THIT 5 RMmiEkE

T ZIZMDMA (5. 10 BE7820 mgkgs.c) %
7 BRESRS L. 6 HREKRERICHFTYE DR
ilB (novel-object recognition test: NORT) Z{T-
7oo NBEATTIZB N T, saline HEHEGTTAB

LT MDMA %57 D ZIIZNFND object
WX LTH SO%XDEE THREBEFITH
(exploratory preference) %KL 7z, 7 A FalfTIZH
WT saline EHTIR 57 7 A TILHIAT object IZX9
% exploratory preference 738N L 7= 7%, MDMA (10
BEU20 mgkg sc) BEHESTTATIH, 0
K DB ELBEIMIRD SNieho 7z (Fig la).
MDMA ® 10 mg/kg % 7 H#EHH 5 L 20 HREHK
FELRIZ NORT 217272 & 2%, 6 HREASE
(Fig. la) &RIERIC, RABEENRD SN2 (Fig
1b)e —7F. < ZIZ MDMA (10 mg/kg s.c.) ZH
W45 L 6 HMDKERICRAEEE R Lz &
2%, MDMA E[E#5 <7 AL, saline BE# 5
XA EERRIZH AT object 12x9 2 exploratory
preference /NEINL . BHEZEIIRD SN
7= (Fig. 1¢).
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Fig. 1 The effect of MDMA on performance in a novel-object recognition test. (a)
The performance of novel-object recognition test in mice treated with MDMA
repeatedly. Mice were treated MDMA (5, 10 or 20 mg/kg s.c.) once a day for 7
days, and then were subjected training session of novel-object recognition test 6
days after the last treatment. (b) The performance of novel-object recognition test
in mice treated with single MDMA. Mice were treated with single MDMA (10 mg/kg
s.c.), and then were subjected training session of novel-object recognition test 6
days after MDMA treatment. (c) The performance of novel-object recognition test
in mice treated with MDMA repeatedly. Mice were treated with MDMA (10 mg/kg
s.c.) once a day for 7 days, and then were subjected training session of novel-
object recognition test 20 days after the last treatment. The retention session was
performed 24 hr after the training session. Values are the means + S.E. * p< 0.05
vs. corresponding training. #p< 0.05 vs. SAL-treated, trained mice. SAL: saline.
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2. MDMA E#H#R5I1CL5BE20 b= ka4
HERNDE

MDMA #5112k 570 b = AEBE iz
BRNDEEEZBRFTTH/2D, Y7 AIZ MDMA %
7 HEE &S L 6 HRAREL 2ol Sto b
ZOEHEEPE L. MDMA RS A
D#Hru = E8EIT k5~

. saline

ADFENEHB L THEEIZEAD L T\ (Fig. 2).
ES
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Fig. 2 The hippocampal serotonin contents. Mice were
treated with MDMA (10 mg/kg s.c.) for 7 days and
serotonin contents in the hippocampus were
measured on 6 days after the last injection of MDMA.
Values are the means + S.E. % p<0.05 vs. SAL-
treated mice. SAL: saline.

3. MDMA B8 57U X ICRH 5N S MmEE
IC¥%t9" % SSRI DR

MDMA EFi#HET T AR SN LB HkEE
o b D AREME R R OBREREE NS L
TWENEIDRET 5729, o b AEEE
MRRZMELT 2ERNEZO N CBEROA
HBHEZE (SSRD) TH B 74 FtF > (10 mg/kg
s.c.) 7%, MDMA (10 mg/kg s.c.) EEHKEGT T X
KRR LNLBHEEZLET 50 E D NN
oo TN FEF 2 E2INEBAITMICES L
MDMA #Eifif#HE <7 XA Tid, FA MAITICBT
S FT#T object IZX9 2 exploratory preference I3,
MDMA HHHEITTADZFNELEL T, F8
2L 7z (Fig. 3). 74 FtF 2 % saline 8§
BETTDZIEEGE L THABRITBLEFZ

RITIZBT B exploratory preference (2% L T 5

EEE5 X /ah ol (Fig 3).
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Fig. 3 The effect of fluoxetine on MDMA-induced cognitive impairment in a
novel-object recognition test. Mice were treated with MDMA (10 mg/kg s.c.)
once a day for 7 days, and then were subjected training session of novel-
object recognition test 6 days after the last treatment. Fluoxetine (10 mg/kg
i.p.) was administrated 30 min before training session. The retention session
was performed 24 hr after the training session. Values are the means * S.E.
*p< 0.05 vs. corresponding training. #p< 0.05 vs. (SAL+SAL )-treated,
trained mice. $p< 0.05 vs. (MDMA+SAL)-treated, trained mice. SAL: saline,
FLU: fluoxetine.

4. MDMA EHEEIVROBEICEITSI b
> FU 7 DBEEZEIL
YT AIZ MDMA % 7 HiERHR G L. k&
5 3RMRICT A0 BERHL, MLz
FACRUZERWTIMACRUTANILY
TLL RV EHE L.
* #
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oo

Percent of saline
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Fig. 4 The changes of intramitochondrial Ca?* level in the
hippocampus of mice treated with MDMA repeatedly. Mice
were treated with MDMA (10 mg/kg s.c.) once a day for 7
days. Cyclosporin A (10 mg/kg i.p.) was administered 30 min
before every treatment with MDMA (10 mg/kg s.c.) for 7 days.
Intramitochondrial Ca?* level was measured 3 hr after the last
injection of MDMA. Values are mean * S.E. % p< 0.05 vs.
(SAL+SAL)- treated mice. #p< 0.05 vs. (SAL+MDMA)-treated
mice. SAL: saline, CsA: cyclosporin A.
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MDMA #HifE#E5 YT ADwEI I RUTH
FN I LRIV, saline Efef 5T ADZE
NEHEBLTHEEICHML TWE (Fig. 4. Ik
:>FU7ﬁ£Em¢m%ﬁ?éyﬁmxﬁu
> A % MDMA (10 mg/kg s.c.) %5 30 £A0iC 7

FEGAE ARG LizE 2 A, mexﬁﬁﬁﬁv
TDALRDONW|EI IR TRAIN S
TLLN)VOEME, BRI ENE (Fig 4.

5. MDMA EEIRETVRICEH SN SHRMEE
BLUVBEEO M VEFEDORIICHT S
I0RKRY > ADHR

MDMA H#E#EGIZX D BRI NIBHNEED
LOto b EEBHEMREEICHTEI b
PRUTVEZEIEREZR DI JOXARY > A
DINRERF L7z,

a) Reapeted/6 day-withdrawal
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saL 2—19 gn
CsA
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S8or !
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Fig. 5 The effect of cyclosporin A on MDMA-induced cognitive impairment in a
novel-object recognition test. Mice were treated with MDMA (10 mg/kg s.c.) once a
day for 7 days, and then were subjected training session of novel object test 6
days (a) or 20 days (b) after the last treatment. Cyclosporin A (a: 2 and 10 mg/kg
b: 10 mg/kg, i.p.) was administered 30 min before every treatment with MDMA (10
mg/kg s.c.) for 7 days. The retention session was performed 24 hr after the training
session. Values are means + S.E. ¥ p< 0.05 vs. commesponding training. #p< 0.05
vs. {SAL+SAL)-treated, trained mice. $p< 0.05 vs. (SAL+MDMA)-treated, trained
mice. SAL: saline, CsA: cyclosporin A.

.SAL.SAL.MD_MA.MQMA .S.AL.SAL.M.QMAMQMA
—a8l__CsA__SAL__CsA = _SAl...CsA. SAL  CsA

MDMA (10 mg/kg s.c.) &7 OAR > A(10
mg/kgip.) % 7 HEEGEHAREG L2% 6 HEB
K20 HREMARE L/ A TlE, 3 object N
HH ST
EHBRLUTERICHEMLTE 0, MDMA HE§i#
BRI DEESNZRABEENIH SN TN
(Fig. 5a,b).

F4RIZ, ¥ 22 MDMA (10 mg/kgs.c.) &%
AR > A(10mgkgip) % 7 HREI#EEEREL,
6 HFEMAZE L7z <7 2 Tld, MDMA #5112 &
LSMELO N CEFEROBOVDEERICNH S
T W/z (Fig. 6).
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Fig. 6 The effect of cyclosporin A on MDMA-induced decrease of serotonin contents
in the hippocampus of mice treated with MDMA repeatedly. Mice were treated with
MDMA (10 mg/kg s.c.) once a day for 7 days. Cyclosporin A (10 mg/kg i.p.) was
administered 30 min before every treatment with MDMA (10 mg/kg s.c.) for 7 days.
Serotonin contents in the hippocampus were measured on 6 days after the last
injection of MDMA. Values are the means + S.E. * p< 0.05 vs. (SAL+SAL)-tfreated
mice. # p< 0.05 vs. (SAL+MDMA)-treated mice. SAL: saline, CsA: cyclosporin A.
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o b EEFEMRREROZOM S TS
AR—F =N 5E0AEN. MDMA ORI
KBTV—=IPHINOEEPEILA L ZANHE
BELTWwWaZENRBINTWVS °, &/,

MDMA IZL 2R EO EEEIT. KBRS
Otto 2o RH#BWTH D S5-HAA
(5-hydroxyindoleacetic acid) @ 54> D 2 E 1T b #i
THIENRESNTND B, AERIZBWT,

MDMA ZEf#HG LAYV A0HEED =
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#5920 AEBE MR OMEEE N E
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Z OB MRBREOERTAEEL TS 2 E
IR X N7z,
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BIZBWTI b RUTHEERENESLT
WBIEMREEINTHS " I has Ry 7R
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SRUTYHRNOHINT T LAFRADEMZLD, I
ko> R 7ESEESEOTUE. B, BEMOK
THABIERI SN, BEEMICEET ST Mo o—
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BAFGBREMARME (EEL - EREREL 25 MU Y1 L2 AR A HESEE)
VAEE IR

MAP B LU MDMA IZE D < EyiERaRTE (“BEHR")
DN F DR & DB BEEBERICET SR

SRR ARz
Wl & - AT ' PoHEA
(" RIGERR K% SRS LRI, UM R R B 3R 22 RIS B S SO RAT 22 53 9F)

[MREE]

AR T, ACh HRRBIUVAENEN > /1 R AF LOE 55 5 Omethamphetamine (MAP)
755 TNZ (£)-3,4-methylenedioxymethamphetamine (MDMA)D¥ME 51 (S v b)) 2HWTOKRE
RHZ BV 2 EYRRITEN BE” ) DFEBEIF ORI 5 N2, @novel object recognition % (¥ A) %
AT MDMA £ 5IZE D <RBAKREICKETTEE LRI L.

10 HE O MAP (0.02 mg/0.1 ml, i.v., FR1) HO#5ERE, MAP Z £ SRRICER L T 5 HERARK
DULN—LERZITO/]Z. TD6 HEIZ MAP BEERIE (5 - ) OERB LU ED MAP-priming
RKEICL D, MAP BBRTH (EREHKE KRS TTOLNN—MLITE) NERI N/, LWTI0 MAP
REITH S, nicotine, ACh /3fEEEREIAZE S donepezil /2 5 NZH > F ¥ /1 K CB1 ZEMKFEF I AM251
DHIERF R ENNOHMBIEAIC KX DHIF T N7z, Z O nicotine 7% 5 TNZ donepezil 12X % MAP HE&RTH)
OMFMERIZ =2 F >t ACh ZEAEIE I mecamylamine 12 L D EHF I N2H0 LAY > ACh 25
PR35 12K scopolamine TIRHEF S Nz o7z,

MDMA (10 mg/kg, i.p.) 7 HREID K EH 5. KE 1 B X7 HEIZ. novel object recognition %% Fl L

AWK EDRBR OA EZH /2. MDMA KERICEWTI I ZDHAMEAD T 70— F B
BEERICEA L., BAEEENRED 5Nk, MDMA & AM251 & OB RRE T, T ORISR E
IHR Uo7z, FRRIZ CBl RERRET T A TIE, MDMA 12X 5 Z0ORMBAEREIIZ< BD S
Nz no7z. MDMA IRERFZ 3BT 2 BABAERER T3, BHICBIT5 CBl ZRKORBRIIEEIC
Bmlz RE7HH). ZOHEMH AM251 O MDMA EDHFRFEICL DME N2 ERNED 5N
7z —75. BIRATRE TH CBl RAREHEOBMBEMNRD SN0, BIRETIEEN NS 7=,
PlEX D, AERRIREIZRITS CBl ZEEDEM LR =aF 4 ACh (ZEOMFIZ LT, MAP BHRT
BOREBUMCENITBOTODEIREIINI, £z MDMA BRITEIZ 5 N2 MDMA KEHIZEZD 5N
LRAEEEREE D, CBl ZAKOERALZN L TREL TLWAEINRREIN-.
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A. WS HE

e, INFETIZET WA methamphetamine
(MAP) B&178h (“IBE”) #%. Wb >FE/
1 R CBl ZFEKOEMEAENLTRETZ &
ERELE D, £ BEEOREL2 TIE
(#)-3,4-Methylenedioxymethamphetamine (MDMA
B Ecstasy) 12k > TZFOEYE DB ETHIRK
MU, ZTORERIZ MDMA ERITENHEET 2
ZEERELRZ. T5IZ. MDMA BRTELH X
7o CBl ZAEMAEDIEMLEN L THBIT L EMN
537z, CBl ZAMKIIMANIZ B THE 4 O R
REMEOESHZFIHET2ERMENTNS ¥,
FTH GABA, glutamate 7% 5 (NI ACh #HR#EH
KHFEL. LROMRRENE OBEREESEL T
WBENREZIN TS > Y, —HTid. choline
acetyltransferase (ChAT) ODEYEN MAP ELAF D
AN TIETL TWAERREINTHEO 9 MAP
ELAIZHEVY ACh FIREERRENME T I 2 EAURB X
N5, TIT. AL TIAE—IT ACh #ERN
MAP BRRITHORBICES T 20ENERAL
72, AT CBl AR E ACh ZEAED MAP iF3R
TERBICBIISHEESGOERIIDOVWTHHR
L7z,

FIZ. MDMA 3R TIHHARERICBWTD
PN - SRAMERE R FERIRIICIEE T A EN M SN T
W3 D, FIT, MDMA MRS ORAEEEC
RETEEIDONWT, H2FE /1 RIAFLD
B 2 & 1T B E 20 S I E MR
L7z,

B. WFFE A%

1. EREY

HEYH O RS ERICIT Wistar RS~ ~ B
HAILZAI) I —, 250-350g] ZEMAL~. R4E
HEEICBET 2 EERICIT ICR R T X [WF+
=)L X+ Y)N—, 30-40g] &Rz,

2. EREY

methamphetamine [MAP : (Bk) KH AR,
3,4-methylenediox ymethamphetamine + HCI (MDM :
Iz BB 3EF R - SEALEHE, BNBEEENS
fi£5.), (-)-nicotine di-(-)-tartrate [Research
Biochemicals, Natick]. donepezil [ (#k) IT—4 1 /n
5 f#£ 5.1, mecamylamine [Sigma-Aldrich, Inc.]/2 5 T8
tZ (-) -scopolamine [Sigma-Aldrich, Inc. ]l 4 F £
B (XRERE] TR Lz, F/2, AM25]
trifluoroacetate (Sigma-Aldrich, Inc.){ZDMSO [#Fn
HAEFE T 2], Tween-80 (MM TE] 25N
WAEBRRRICER L .

3. EYBHCHE5ERE

MAP B EGINBITEILD. Sy Mddbsnl
DRy hEEBREFELEZLVN—HLITE
ERB/EIR. TORBCESAOHT—FTIIO
BIRNEBEFNZ1To/z. IF—FIEL AT
AV RATF—F) HE 1.0 mm, NEO0.5 mm;
RARTIAT 4 I A] 2FRAL. Ty bOEHER
IRrSiEAL, ZmZOCHEOAD OEMICEEL
Teo EBIZIZ2 DD UN—DEEIN-ART
FE [29cmX23emX33cm ;- a—0Ov~1 T
SATEER LU Ty MLN—% 1 BRI,
MAP (0.02 mg/100 1 L/infusion) 7°%3 4 B85l
(drug-associated cue : ; 85 dB/2.9 kHz, ¥; 200 lux)
EHITHMBIEAIND, 10 HEO MAP HE#H S
ERE MAP 24 HBRIRICER L - ECHRSE
B (cue BR72L) 2% (HEBBR). LN—
MLUITEIAEES L 72k 5T, Y BERIH D 2R
B LU MAP-priming #5217\ “1BE” OiFEE
LTh MAP RZRITEH (AHAREKECKRETT
DUN—HLRIE) ORBEOBEEZFHz,

4. THZIEOWLTFELEFRT > NEE
EYHCOHGERBEHIZ food pellet (45 mg;
Holton Industries Co. LTD.) Z i@t T& L TAHX
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T2 MTEIER (fixedratio 1) 21TV, Tv A
30 il @ food pellet =¥ %9 5 F T O Krfd

(experimental time) ZJI%E L7z, 1200 % cut off
time & L7z,

5. novel object recognition F5 78

A FEEIE MDMA 10 mg/kg (i.p.)/  H® 7 ARBIK
ERG®% KE1BXUC7THBIIT k. FHE
td. @open field Z5& (B 70 cm) WNIZF— D&
BEME (FE Sem OEIRYE) 2 2DEE, <
7 A% 10 PEIBUE U7z (pre-trial) .2 3 BefE%
2 QR HEBRO 2 B0k (MERMIEF)
WWHEEWHZ ., AN S lem SN DT SN HRIIC
RUADEE DTN =R Z27 7O
—FHERE & U T 103 M2 D I L 7= (test-trial),
#5513, exploratory preference (%) = tg/ (tatts) X
100 & U TEH LU (ta: test-trial TOEEEYEAN
DT FO—F K, tz: test-trial TOFHAFMHE~D
7 7 —F R .

6. VLAY >TavT 4

KPP TRBIELEYTINE 10 %
polyaclylamidegel D& = JLIZ20 p1$ DA,
SDS Running buffer . —@EBET (100 V) TH
1 RERKE L. J0Ov T4 U ORIALEE
LT, 7405 —R=N—BILUVAR %
blotting buffer IZ{&1%& & ¥72. Hybond-P (PVDF)
A>T 13 100 % methanol 1232 L7=#%. MilliQ
KT L. blotting buffer 12 10 LA LEFE S
iz, BRIKEIF TH#. 7)1 % blotting buffer Tk
BL.ATVL 2 T NWF—R=N—72 5T,
AR DEEDBIIT Yy NRT Oy F 4 7%
EiZty bU. —&EET (100 V) T Kk
B L7z, B T, A2 T 2% blocking buffer
WD BRTIKM7ayF+ 7Lk, BENT.
TBS Tik#H#E. 1 RBRIEZTToZ. 1 RUE
ROGEIRIZIZ. $it CB1 Hifk % blocking buffer |2

1000 EHRML 72 HDE AW, 4CT—HIRE L 7.
RIS T, A>T L 2% TBS-T Tk L. =K
R RIEEIT > /2. DRI RSIEIRIZIE. HGP
R 0¥ 1gG Hifk %, blocking buffer I 1000
BERRLZHOZHAL, BT I1IKFBREL .
ZRPUER KT AT L 2% TBS-TIZELD
P L. ECL plus Western Blotting Reagents 3 & TN
LAS-3000 VX /A A= T T FI4 % —,
FUJIFILM, Tokyo, Japan) % Ji\ T, {LFFHEHEIC
KO, B OXTEON REREL /2.

7. #atFaoaLE
HEII e TEYERRETE L, BB/
BEMREIZIZ, Bonferroni / Dunn test % ) /2,

C. WhoEHsER
1. MAP RZRITHIFRIRICRBIT S ACh HRER DB
=2

MAP HEESGBRKHADOS Yy hO LN LH
BIL 35852 RITH oz, TDH MAP 2 EHE
BRICBEHRTZ2EZOLN—MUIIKRLICET
L. SHEOLNN—#LEHIL3.6+0.7 &7z
7. IBE 6 HHIZ (A BRAEBKRECKRST). MAP
A 3 & T MAP (1.0 mg/kg, i.p.) priming % 5
Z5E. BERUVN—HLUITEIOBMMNERD 50,
MAP RERTTENDFEE L7z, nicotine (1.0 u g/side)
725 NI ACh 3R B R B E S T H 5 donepezil (3.2
1 g/side) DFTEATEERNNOMEEAIL. 805
2DDFEFEEFICE > TERE I/ MAP BRIT
B A RICHH L7z (Fig 1A), 3512, Ih5
2 DODEMT LD MAP ERITH O HHIER I,
ZaOF % ACh RENKEHETH B
mecamylamine (10 1 g/side) 12X D#EHFLE 72
LAY M ACh SERERETH 5
scopolamine (3.2 1 g/side) TIIHEH I Nho7z
(Fig. 1B) .
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Figure 1

Effects of intracranial nicotine and donepezil injected into the prefrontal
cortex. Open squares, open and closed circles represent groups given
non-stimuli (NS), MAP-associated cues, and MAP-priming injections.

**P < 0.001, compared with the cue and MAP-priming injection alone.

—H. HFE /A R CBl ZEAFHIIE AM251
(32w g/side) DRIEARIKEANNDOWEFE AL
MAP RZRITTHIZFEICHHE L/ (Fig.24). 2O
PIHIE R © £ 7= mecamylamine (10 1 g/side) 12K
DIEFL SN/, scopolamine (3.2 1 g/side) Th
Erxnizmnoz (Fig 2B).

2. MDMA M ZRAEREICRITTER

MDMA (10 mg/kg, i.p.) 7 BREIOKREHR 5%, K
EIBXLVN7THHOMEIZHTATTIADOY 70
—F K (pre-trial) 13, M ARIRE 58 &
LTERERRD SN o7z, —F. MDMA K |
BLU7 HED test-trial TOBEEYMEIZHT DT
70— FR RN AT IR & R ZE T o 728,
FHEPEIIHT 27 So—FERITE BI2RD
L. BAEREREENED 5Nz (Fig 3).
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Figure 2

A. Effects of microinjection of AM251 into the prefrontal cortex on relapse
to MAP-seeking behavior induced by MAP-associated cues and MAP-
priming injection. Open squares, open and closed circles represent
groups given non-stimuli (NS), MAP-associated cues, and MAP-priming
injections (n =7, each). **, P < 0.01, and ***, P < 0.001 compared with
the cue presentation and MAP-priming injection alone.

B. Effects of non-selective nicotinic and muscarinic acetylcholine receptor
antagonist (mecamylamine and scopolamine, respectively) into the
prefrontal cortex on the AM-251-induced attenuation of the relapse
induced by the cues and MAP-priming injection.

Open squares, open and closed circles represent groups given non-
stimuli (NS), MAP-associated cues, and MAP-priming injections,
respectively. ND; non-drugs. **, P < 0.01, and ***, P < 0.001 compared
with AM251-pretreated groups given the cues and MAP-priming injection.
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Figure 3

Effect of repeated administration of MDMA on performance in novel object
recognition task in mice. Exploratory preference in the test trial in mice. Test
trial was measured at 3 hr after the pre-trial. NORT was performed in 1 or
7days after the last treatment with vehicle or MDMA (10 mg/kg, once a day
for 7 days). Data represent average =SEM (n=5-8). *P<0.05, ***P<0.001
versus MDMA-untreated mice.
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Figure 4

Effect of AM251 on MDMA induced impairment of performance in novel
object recognition task. A. Effect of MDMA and MDMA co-administered
with AM251 on performance in NORT in mice. NORT was performed in
7days after the last treatment with vehicle, MDMA (10 mg/kg, once a day
for 7 days) or co-administered AM251 (MDMA: 10 mg/kg, AM251: 1 or

3.2 mg/kg, once a day for 7 days),. Exploratory preference in the test trial.

B. Effect of single administration of AM251 . Data represent average
*+SEM (n=5-8). ***P<0.001 versus MDMA untreated CB1 (+/+) mice;
##P<0.001 versus MDMA (10 mg/kg) treated mice.
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Figure 5
Effect of MDMA on levels of CB1 receptor protein in the
hippocampus, prefrontal cortex and striatum in mice. Levels of
CB1 receptor was measured on day 1 or day 7 of withdrawal
from repeated MDMA. A, Effect of MDMA on levels of CB1
receptor protein in the hippocampus, prefrontal cortex and
striatum on withdrawal day 1 or day 7 of withdrawal from
repeated MDMA. B, Effect of AM251 co-administered with
MDMA on levels of CB1 receptor protein in the hippocampus,
prefrontal cortex and striatum on withdrawal day 7 of withdrawal.
Data represent average +SEM (n=3-8). *P<0.05, **P<0.01
versus MDMA untreated mice. vehicle: vehicle-treated mice
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