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methamphetamine (MDMA)IZREZ N 5“7 5
T RIwr ILHITKERREDRABEY D
SLHEEEEEZHRLIIRELTWS, 124
—F v FEOBETFEROYRICED. EYE
DALY E B L OEY BT S BEFOZ) R
PELA AR EO K IIEELL, £OD
REMREIARELROLHAIZIZ->TWS,
ik R 5w &7 &L TIRE kA & KRB ATEL
HENTHD, Bz, RERAZRET 5
BEAERER > TS, RABMEYIZEDER
ETOHG B &K OHER O RAE T ORI ATATHE
THD, it FEFYEELEBRL TEDOAFR
BHTHD, BE, 2L OMEBEOLRKTE
HORABWEMBRGIENT NS, BMhTH,
ERRREINREIhTWEWNTSI YDy R
O—Z, NyRIBLXTBINET R EDRA
BELIRRTEZEA T SO ES N
ODHEEIZIThbhTW3, IHLELIRRG %
BAHTAEMIOWT, ERAAR, B, &
EBLIVREAYMEOR L EICX RN
KN E L BERECRIDOHEE R EN
RETLERENGEET S, Thabb, 4K
B2 A R DA A7 R D 58 EE & MR R I
DWTREIZFHET 2R 2T H0IZHA
HETDH D,

AT, AEHELTREVWAITH
% methamphetamine (MAP) . MDMA, [ F
7w 7 T & % 5-methoxy-N,N-diisopropyl-
tryptamine (5-MeO-DIPT) V& L UM% (N
¥ 7)) HELHRS? TH S harmine DFFFE
RO Z{To 2. AWK Z@ELC, 1) 1k
FUHEOFLRE B Z HER T S B D FE
BNy T —OBEEZRAA, £z, 2) A
RfEBREZFRIL 5 2 EFH~— 1 —EH
DI ERKRZT o /e, FREIOHF T,
MAP BL U MDMA IZX2HNE/ 7B
SJUBETFREL NI OEENIZHET S Fth =
fTolz. EMCLLBETRAOEHZHRRE

THHEEL T, BRI N/ DNA chip i (¥
A r7a7 LA AEAEIhTWS ), ik
2. Foa7ode s brEO2BETHRE
BT 2008 ME L TEERESR
EH-THD, EWEKERKROERERREZTD
FEICbABETE S, AR TIEE—
FHETTEABEORKETFREOHFTIRET
HBIA Q7 LI1iEEZHVWT.MAP BLTD
MDMA #5128 WNWTEHT S MAEBRE T/
DAZN—Z T BT, RNT 2 INTH
DORBEHORFL, 2L OF I NTHDE
& CTRRENFTT2EHMT, —KCE
S[UKENEEFIH L 2.

AR Tl BIEOFLAERRE & fhrtE N
iRz HERI S BRFFE/ Ny 7 U — DR E H
9. =5IC. HEFHNIT—H—DFRFEIZX
0. BHEZEYEBE RSy FEROGERMEIC
B3 2R 2RI E NET S, A EE L.
1$3RMICELRBERIZ D B L E 2 ik
24 U SR~ 0 B O XA e e
2725,

B. HFE A

HHEY - TRTOERITIE, ICR REENE
I A (20-25g) EFEML .

A&y HElEHEL TR
methamphetamine (MAP). 3,4-methylenedioxy-
methamphetamine (MDMA)., L FZ v 7 &
L T & 5-methoxy-N,N-diisopropyltryptamine
(5-MeO-DIPT) B LY (NIL<T) HI¥E
Y15 %45 T® % harmine ZfEH L 7z,

1. EWNEIZ L SEEEE~DOREE

MAP (1-2 mg/kg, s.c.).» MDMA (1-15 mg/kg,
s.c.). 5-MeO-DIPT (1-20 mg/kg, s.c.) LN
harmine (1-20 mg/kg, s.c.) IZL D, FERZIN
LEEENZ HREHRWEEE (BR-AS01,
NAFVH—F L y—4) ZRVTRIIL
.




2. 3EM) K i 7 P S Aiff

K A& 77 12 pR D GF A 12 VL. conditioned place
preference (CPP)i&ZH W/, AR 2 K@D
CPP #i& (ENS-CPP, Neuroscience 1) % ]l
T. MAP (1-2 mg/kg, s.c.)» MDMA (1-10 mg/kg,
s.c.), 5-MeO-DIPT (0.5-10 mg/kg, s.c.) ®L
<4 harmine (0.25-5 mg/kg, s.c) Z1HBE
85U, 50 BN LAD, 6 HIH
IZb> THRUM T ZITo 7z, MIEBHTER
THhHEHAHERZEZREG L. EYB LI THN
HEOMAEOREIAT T —NF L ADHE
BT &Lk (Table ). TAMEY &3
>, 7 HECEDBLUBHREbICREE
9, 15 43 o0 B K 35 K TN R K ] O i E IR R
ZHREL Iz,

Table 1. EYWISFRGEH T A a—)b
DAY 1213|1415 |6 7
Horl [O| o0 |©|0|O] o T
HorE |o|O|0o|O|e|O| T
©: %M. o: . T: 7A L (GEY. rEE
EBHiZMERET)

3. MYUBIZLXBEMANE// 7 I T2

we

MAP (2 mg/kg, s.c.)» MDMA (10 mg/kg, s.c.) .

H L <13 5-MeO-DIPT (10 mg/kg, s.c.) &5 1
Bl IC~ O A eMZMH L, PR R
NI HRROEERRFETH S MAHK
(nucleus accumbens)Z & 3 limbic forebrain %
Sri YL J=. BRI, harmine (10mg/kg) 4%
51 BRI A2 ERKE L. limbic
forebrain, FRGMR, HB L NS £ 2 L
s

AR OT TS 7RIz, AEE
WBRELTAVYT LTV /—IVEFERL, B
NI, BORZBEIUPENENOMNHE
MoORE ZTT>72. NI AHEMELT
{d. 3,4-dihydroxy- phenylacetic acid (DOPAC).
homovanilic acid (HVA). 3-methoxytyramine
G-MT). tobr=z>OoRMEMEL TR
5-hydroxyindoleacetic acid (5-HIAA)Z #l5E L
E.

4. MAP WX LS /1 12 x4 % harmine 2L @

AIALIE & LT, harmine (20 mg/kg) % 2
FMIMBET 4 Rl G5 Lz, PSS 3 HiRIC
MAP (2 mgkg, sc)RGIZEDFREINHE
G2, B REEE) R & (BR-ASO1, /N
1AV H—FL oy —#)EHNTRIIL .

5. XA 707 LA KICE S B s T RE ST

MAP (4 mg/kg, s.c.) B L MDMA (10
mg/kg, s.c.) &5 4 Rl 12 ~ 7 2 2% fi§ tH
L. it BS S 2 ik R o F B
TdH 5 A% limbic forebrain % 43 18] 2
L. mRNA Offitizfro7/. I HEEL
Tid. 7514 ~v—&L T oligo dT(18) primer
(300 pmol) Z{EH L. polyA RNA Z§8 & L
T reverse transcriptase 2 &5 V) 35 5 i i T
Cy3-dUTP B L Cy5-dUTP ZHUAEH /=,
F7-. NEEDEYE & LT lambda polyA RNA
(50 pp) % BUGRHICER T DHEML /=, BT
RIEDA ) —Z 73~ 7 A kBB R
F 4277 OB AL T H % IntelliGene
(Mouse CHIP Set II . =% # i&
http://www.takara-bio.co.jp/) &M W Tir-o 7.
Cy3 BEU Cy5s DEB I, Affymetrix 428
Array Scanner {IZ K DR L7z, 7 — % OfFHT
21X, BioDiscovery ImaGene Ver. 4.2.% ]\ /=,
Cy3-dUTP B LU Cy5-dUTP 7 XILZ K% H
HARFEM & scatter plot Z{EBIL . PIEREENEY)
B &ELTMAT lambda 35 K TF house keeping
(B-actin) B{n FOFEBFHBEITHT S EL
RERMLU, 15 FULLOEBNRED 5N
BEET#EMEL .

6. ~KRILBLAIKEICE DS >\ T BB
th

MAP(4 mg/kg, s.c.)35 & TF MDMA (10 mg/kg,
s.c.) 5 24 BRIV O A @MZERH L.
RGOSR ESS RO FERFNETH
L4 % S 8 limbic forebrain & 23 L /=,
ABEIAIETY > TV iR, —KouESk
#1d Immobiline dry strip (pH 4-7, Amersham




Biosciences 1) ZfiH L., FHOEIKEZE
fro7. ZXcHIX SDS-PAGE 9-18% 7T 7
DIVTY 2 RBEARSIIVEFERL T k.
VKENE T, 7L OREIL SYPRO Ruby # 68

(170-3125, Bio-Rad) 2LV fro7=. B656H
ARy bD, 7B DEEDIIL.
MASCOT IZ L W fro .

C. AR

1. EYNEIZ XS EREE~DOEE

Harmine (1-20mg/kg) #5 Tld. MR{&F
YV TE B AT E L 7= (Fig. 1A). MAP
(1 BELY 2 mgkg). MDMA (10 BE 15
mg/kg) 12k 0 #F L WEBH{EEERNFEEHL .
PIREEERHEZA T2 I EAREI N (Fig
2A). £/, 5-MeO-DIPT (2mg/kg) 123\ T
BREEHORENEEI N, — 5,
5-MeO-DIPT(5, 10 B LT 20 mg/kg) IZH W
TILEE RICEHEBRTIRD S hiaho T,

2. EY O K P& FF 1 R

¥ 7 A %Z f H L Conditioned place
preference(CPP) ¥ 1T & % K #l ik 77 1 0 3% i %
fro7z. Harmine (1 BL Smgkg) DEH
fHiFick>T Ccpp Tabb MMM RARE
L 7=(Fig. 1B). [k IZ. MAP (1 3 £ X 2 mg/kg).
MDMA (5 3 X T8 10 mgkg) B £ T
5-MeO-DIPT(0.5 mg/kg) T i3 #i B %) £ A3 R 81
L 7=(Fig. 2B). —7 . 5-MeO-DIPT (10 mg/kg)
RO FHREERNREBL .

3. EYNBIZLIAMANE/ T ITHTS
)5
EMRGEERICBWTEEZPRI&ER R
NI OHBERICEHL., FERFNETHEM
P& EH T S limbic forebrain %4 —4 v b
& L 729, MAP (2 mg/kg). MDMA (10 mg/kg)
B L TF 5-MeO-DIPT (10 mg/kg) %5 1 KFfii%
IZ. limbic forebrain % %}# L HPLC —ECD 1%
WlE2 T, FRAR . R b ABIUEN
TNORBMEY DG RZWE L 7z (Table 2).
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MAP #5112 L0 KX 2, 3-MTERIREE
i2¥ml. —%. DOPAC B L. HVA &
‘RiIEOEAVRED SN, COMZER
ZBEWTREENZDOONT, KMEYWTH
% 5-HIAA BED L TWwi, B/ Vil
A1 Fy I AEEZENS 3-MT/DA LT
EFRIZHEML TW/. FERIZ. MDMA #2512
LD RN, 3MT SREBEEICHEML,
—~7%. DOPAC BL U HVA B BIZE P L TW
2o TORZERICBWTIIHENEDS
N9, RJMEHTHS 5-HIAA FEDPL TV
o BRI VEMOT T AEEZISN
%5 3-MT/DA HEERIZFEHIZTHEML TWi,
5-MeO-DIPT #5Tld. RN LUt DO
F= 2 ERICIIEEIZDSNT, 3-MT &
BOADHRITHE D L Tz, 3-MT/DA L%
ITEA LTz,

Harmine L& D7, limbic forebrain £
UBMEEKIZBWT, AELFERIBLWY
3-MT SR OHEMAHEE X N /= (Fig. 3A,B).
3-MT/DA EERITFHITHMML TWiz, —H4.
DOPAC B LU HVA S RIZBEE LD HIED
5Nz, 7=, harmine T8, BERE,
BEBLUTRICBWTENI COEHHEE
LT, Lo oFLWENSHEZI N
7= (Fig. 3A-D).

4. MAP TR B VE A IZ 449 % harmine YLi& D
R

ATYLE & LT, harmine (20mg/kg) % 2 W
MERET 4 B S5 Lz, EYEE 3 HEOH)
YMON—ZDEEHRIIEML TW/=(Fig. 4.
B). —/. MAP (2mgkg, s.c)ZGIC K DiAR
SNLHEHEEERZT. E—V0EHRIZE
B3Ry oshihokil, TORGEMIZA
BITHEME L TW=(Fig. 4A, C).

5. X427 07 L1kl X 585 TRERN
MAP (4 mg/kg, s.c.) 3 &£ X MDMA (10 mg/kg,
s.c.) 25 4 B¥f# D limbic forebrain 1251}
LM TRELEZRN L. 4277 HORKE
TORBECERMN LR, EELUHRESE




RAGED 51T 3130 FOBIEFRICDONT
ZERERH L2, MAP B5ICL > T, 144
B O =T340 (1.5 584 1) L Twiz (Fig,
5A). EEMHRE I N BEFHEZBENS
4 D12 L7 & T A, transcription factor 12
B9 % gene: 16% . signal transducer Bl
gene : 37% 3B KX enzyme BHH gene : 26% F4
ETH-o7, £, HBEIHE TR gene
M 21%EEN TV MDMA 512 & > T,
56 fEl OB T8 (1.5 fLALE) LT

(Fig. 5B). @RS NIBIE TR ZH
RENS 4DIZHLIET A, transcription
factor IZB9 % gene: 7%, signal transducer [¥
H# gene : 29% B KT enzyme P gene : 43%
BETH /. Tz, HAENPIE TR gene
M2AXFTENTW ., BKENW T &1T, MAP
LY MDMA O HIZE DB LT
glucocorticoid-induced leucine zipper (GILZ)
mRNA FEH L)L Twi,

6. —KILBSIKIICLE DY N\ 7 HREBMR
il

MAP(4 mg/kg, s.c.)3 & TF MDMA (10 mg/kg,
s.c.) %5 24 FF[E1# @ limbic forebrain 12817
LY NTBUVNINVOEBERF L, ¥
N ERBOER % KT BRIKENEIC TR
FrLlz#i®. 3 DOF NN EORBH M
MREN’ (Fig.6).

D. #5L

YO BMKFEZFMT 5 2 A7 LR
Zil#7/=. MAP. MDMA. 5-MeO-DIPTH &
DY NIVTZ) HELDRRDPTH S
harmine D ¥ MUK FEIERRAER ., ¥ A &[EH L
Conditioned place preference(CPP)i%IZ & 1 3¥
i L 7z 4 [B1 D EER A AF Tid. MAP. MDMA.
5-MeO-DIPT 3 & Xharmine D & £ 1 v T
R DORBDHEGE S U pMEF IR e 2 AT
A ENEREINE. 5, RARD
5-MeO-DIPTIZ B W T3, HEEH OREA M
wE Nz, LEdio T, mHARD5-MeO-DIPT
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DA X O K O s B iz & @
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W O ELR AR EE 2 HEB T S BNy T
—MEO—REL T, MAOEEN<T—H
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5 TIXERR 3-MT NAFE L =, 3-MT
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FicE L Tz, L7228 T, harmine i#
GUEAERBE TS EICLD,. —EDOHRE
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A) Locomotion
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Fig. 1. A) Effect of acute treatment with harmine on the locomotor activity in mice. Total locomotor activity
changes after acute administration of harmine in mice. Each column represents the mean total
locomotor activity counts with S.E.M. of 10-12 animals for 180 min after drug treatment. B) Effect
of harmine on place conditioning in mice. Place conditioning produced by harmine (0.25 — 5 mg/kg).
Conditioning sessions (3 for drug; 3 for saline) were conducted. On day 7, test of conditioning was
performed. Conditioning scores (CPP score) represent the time spent in the drug-paired place minus
the time spent in the saline-paired place. Each column represents the mean with S.E.M. of 10 - 14
animals.

*P<0.05 vs. saline-treated group.
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A) Locomotion
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B) Place conditioning
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Fig. 2. A) Effect of acute treatment with methamphetamine (MAP), 3,4-methylenedioxymethamphetamine
(MDMA) or 5-methoxy-N,N-diisopropyltryptamine (5-MeO-DIPT) on the locomotor activity in
mice. Total locomotor activity changes after acute administration of MAP, MDMA or 5-MeQ-DIPT
in mice. Each column represents the mean total locomotor activity counts with S.E.M. of 10-14
animals for 180 min after drug treatment. B) Effect of MAP, MDMA or 5-MeO-DIPT on place
conditioning in mice. Place conditioning produced by MAP (1-2 mg/kg, s.c.), MDMA (1-10 mg/kg,
s.c.) or 5-MeO-DIPT (0.5-10 mg/kg, s.c.). Conditioning sessions (3 for drug; 3 for saline) were
conducted. On day 7, test of conditioning was performed. Conditioning scores (CPP score) represent
the time spent in the drug-paired place minus the time spent in the saline-paired place. Each column
represents the mean with S.E.M. of 8 - 14 animals.

*P<0.05 vs. saline-treated group.
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Table 2. Effect of MAP, MDMA or 5-MeO-DIPT on monoamine level in the mouse limbic

forebrain.

Saline MAP (2) MDMA (10) 5-MeO-DIPT (10)
DA 1000 + 35 1492 + 50 * 1260 + 60 * 98.0 + 3.0
DOPAC 100.0 + 4.2 826 + 40 * 848 + 40 * 1011 + 6.0
HVA 100.0 + 4.6 920 + 25 777 + 25 * 1060 + 7.0
IMT 1000 + 50 1446 + 140 * 1672 + 125 * 760 + 60 *
SHT 100.0 + 3.0 1190 + 132 103.0 + 14.0 111.0 + 140
SHIAA 100.0 + 3.0 998 + 70 69.2 + 50 * 770 + 84

Mice were sacrificed 60 min after MAP (2 mg/kg, s.c.), MDMA (10 mg/kg, s.c.) or 5-MeO-DIPT
(10 mg/kg, s.c.) injection. Each column represents the mean with S.E.M. of 6 animals.

*P<0.05 vs. Saline-treated group.
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Fig. 3. Effect of harmine on monoamine level in the mouse brain. Mice were sacrificed 60 min after harmine
(10 mg/kg, i.p.) injection. Each column represents the mean with §.E.M. of 6 animals.
*P<0.05 vs. saline-treated group.



