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Fig. 1. Chemical structures of amphetamine, methamphetamine, 4-fluoroamphetamine (4FMP) and
4-methoxymethamphetamine (PMMA).
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Fig. 2. (A) Effect of acute treatment with 4-fluoroamphetamine (4FMP) on the locomotor activity in mice.
Total locomotor activity changes after acute administration of 4FMP (5-10 mg/kg, i.p.) in mice. Each
column represents the mean total locomotor activity counts with S.E.M. of 12-14 animals for 120 min
after drug treatment. (B) Effect of pretreatment with a dopamine D1 receptor antagonists SCH23390
(SCH) or a dopamine D2/3 receptor antagonists sulpiride (SUL) on the 4FMP-induced
hyperlocomotion in mice. For antagonist study, SCH (0.03 mg/kg) or SUL (50 mg/kg) was
administered 10 min before treatment of 4FMP (7.5 mg/kg). Each column represents the mean with

S.E.M. of 10 - 12 animals.

(A) *P<0.05 vs. saline (SAL)-treated group. (B) *P<0.05 vs. saline (SAL)-SAL-treated group.

#P<0.05 vs. saline (SAL)- 4FMP-treated group.
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Fig. 3. (A) Effect of acute treatment with 4-methoxymethamphetamine (PMMA) on the locomotor activity
in mice. Total locomotor activity changes after acute administration of PMMA (10-30 mg/kg, i.p.) in
mice. Each column represents the mean total locomotor activity counts with S.E.M. of 12-14 animals
for 120 min after drug treatment. (B) Effect of pretreatment with a dopamine D1 receptor antagonists
SCH23390 (SCH) or a dopamine D2/3 receptor antagonists sulpiride (SUL) on the PMMA-induced
hyperlocomotion in mice. For antagonist study, SCH (0.03 mg/kg) or SUL (50 mg/kg) was
administered 10 min before treatment of PMMA (30 mg/kg). Each column represents the mean with
S.E.M. of 10 - 12 animals.

(A) *P<0.05 vs. saline (SAL)-treated group. (B) *P<0.05 vs. saline (SAL)-SAL-treated group.
#P<0.05 vs. saline (SAL)- PMMA -treated group.
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Fig. 4. Effects of 4-fluoroamphetamine (4FMP) or 4-methoxymethamphetamine (PMMA) on place
conditioning in mice. Place conditioning produced by 4FMP or PMMA. 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 11 - 16 animals.

*P<0.05 vs. saline (SAL)-treated group.
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Fig. 5. Effects of 4-fluoroamphetamine (4FMP) or 4-methoxymethamphetamine (PMMA) on monoamine
levels in the mouse limbic forebrain (A) and midbrain (B). Mice were sacrificed 30 min after 4FMP
(10 mg/kg, i.p.) or PMMA (10 mg/kg, i.p.) injection. The concentration of monoamines (dopamine
(DA), 3,4-dihydroxyphenylacetic acid (DOPAC), homovanilic acid (HVA), serotonin (5-HT) and
5-hydroxyindoleacetic acid (5-HIAA) ) were analyzed using a HPLC system. Each column represents
the mean with S.E.M. of 6 animals. DA ratio=(DOPAC+HVA)/DA, SHT ratio=SHIAA/5HT.
*P<0.05 vs. saline (SAL)-treated group.
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Fig. 6. Effects of 4-fluoroamphetamine (4FMP) or 4-methoxymethamphetamine (PMMA) on monoamine
oxidase activity in the mouse limbic forebrain. Each reaction contained 1mM p-tyramine as the
substrate and incubated for 60 min after 4FMP (40 and 120 ¢ M) or PMMA treatment. Each column
represents the mean with S.E.M. of 6 animals.

*P<0.05 vs. vehicle (Veh)-treated group.
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Fig. 7.

% 100 | \\\\Q k

5-HT

Effects of treatment with methamphetamine (MAP), 4-fluoroamphetamine (4FMP) or
4-methoxymethamphetamine (PMMA) on monoamine levels in the striatum. Mice received three
injections of each drug (15 mg/kg, i.p.) or saline at 3-h intervals. Mice were sacrificed 3 days after
drug treatment. The contents of dopamine (DA) and serotonin (5-HT) were analyzed. Each column
represents the mean with S.E.M. of 6-8 animals.

*P<0.05 vs. saline-treated group.
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Fig. 1. Schematic diagram showing the hole configuration of five-hole box.
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Fig. 2. Results of generalization test in mice (n=12) trained to discriminate methamphetamine (MAP, 1.0
mg/kg) from saline vehicle (upper panel). Mean (£=SEM) percent drug-appropriate responding
following administration of various doses MAP. The animal’s response rates are shown in the lower
panel. *Response rate was significantly (p<0.05) different from the saline control response rate.
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Fig. 3. Results of generalization test in mice (n=12) trained to discriminate methamphetamine (MAP, 1.0

mg/kg) from saline vehicle (upper panel). Mean (£ SEM) percent drug-appropriate responding
following administration of various doses 4-fluoroamphetamine (4FMP). The animal’s response

rates are shown in the lower panel.
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Fig.4. Results of generalization test in mice (n=12) trained to discriminate methamphetamine (MAP, 1.0
mg/kg) from saline vehicle (upper panel). Mean (Z=SEM) percent drug-appropriate responding
following administration of various doses 4-methoxymethamphetamine (PMMA). The animal’s

response rates are shown in the lower panel.
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BEOEERETTL, 2O/ T IVHRIEEMEDOEERNT v 7 TROOLNDE ) 7 I VBELEE
FPHETEM & # RSN & OMRBEOEEIZOWT HEME L7, &5 4FMP, PMMA O BMEEIC
& Y CATH.a #ifa, B65 #IREDOWF N OMRIZEB VTS 1-2mM S ETIZ U CHIRENERE S h -
(IC50: 1 mM LA E), T oBMMIZ X 2FHEMEITHGZFEY D, METH, MDMA ° A F 1 OFMHEICs: 1-2
mM B B L IRIERE TH o208, DT =2 R FAT I VREERT v 7 THD 2CTV Y —X I
LB ChHoT-, UL, CATHa #ifE, B65 MIBICH VT, B CIIEEROA LR WEBED
4FMP & 5\ PMMA & BRI CIIBEEM DRV S BV VIERD SRV EE D MDMA (100 uM-2
mM)& 5V ME METH (250 uM-2 mM)Z (fHHZ&8E 45 &, FWH 72 LDH BHEEDEMNZR 5 NZT R b
— I RERDREZ L% £ 5 HIBSEN RS vz, 4FMP BMEIILEHAIIRIZ35V " C MDMA, METH
ERERIC R RI v, Bu b= ERAETSE. PMMA BUREINIZ CATHa BB TIX R RS VS &
PIT S H7h, BeSHilantzo b= EICEE L o7, ZHIZ, MDMA, METH & DA &
BIZ L 2EALHREEEORBRLE RV, PRIV, o b= EROETICRT 2 EERITA
LA hoT, #Ei  AFMP,PMMA (X, B CIIEEROLRWEBE TH->TH, EEEHOKEE
D MDMA b LLIEMETH & ORIFFFRIZE Y. PRI RS WNCE /T IV %ER B
= USRS L CHRWAIEESE A ERE L, ThbD/BRND, 4FMP, PMMA X, #iC
MDMA % U< X METH & OERELAZIT 72358, BRI BLOEn F= R EEY
Lo AR H B EEZLND, o, HIlANT . 7 IV EREOE{L L HlaEEORE N
L2WZ &nb, €/ 7 I VBEBEERAERRICRERSND T/ 7 I VE~DEREITTIE, ZTh
SOEHEDOMBRHEEEZRND Z LR TERNWIELHAONIR ST, LEN-T, ELAEMOR

B I 36T D BRI & AWV IRIMERO A REZ D THRER TE T,
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A. TFEBER

INFETIL.BEFI v BEFT )
ELTEHANEEMEL > TWD
5-methoxy-N,N-diisopropyltryptamine
(5MeO-DIPT)I L UHEMHKDELE N T v 7
(~v=F) OELIFERS Té 5 harmaline
BL O harmine D€/ 7 I (K2 v, &
o k=) FREMEICOVTRSIL, Zhb
DERIDBEEMOIKEBE C7 K b— %M
FEAEBEL D DI &, & HIZARKE MDMA
BLOREEWAIAZ T4 I (METH) &
OREFHFAIC L 0 MfREE 2 O NTT R b—
VADFHEANIERINDZ EEFH LML
7= )3 X512, MDMA OREEELIED 2 F
o (AR 19 48 2 ARRIRIEE) HBUMBRE T
I8V EHITRE 2V H DD MDMA L <
i METH & ORIFELA Tl o F=
HREMEL-OTIEEALMCLE Y,
/-, MEEEIL N2CT VY —X) LFREhd
Tz RXFNLT IVRDERERRNT v 2CT7
(FRK 18 & 4 AMRIEFSE) , 2CT-4, 2CT-2, 2CI
(CERK 194 4 A LD IEEZEY) H, BMTE
NI URBRMARL LT/ T IR ER
F= o ERBRARIZBVWT, HEEDO
MDMA, #Fm % METH &9 bixaMic
MUOERREM AR I L, &bk u b=y
FARMRRIC BV T, KIRED MDMA %
L< i METH & 0REFFAIZL Y. 2CT-7,
2CT-4, 2CT-2, 2CI D7 R b — 2 RO HIRIFE
DPRERIICHREND Z L AL LE Y,
BERT v BHERT v 7)) 13E0HBE
DRFIESELIL TR Y. REEMICIEE
ENTHLER~2IZHIOFELEE S oL FWE
BEAENTWBIENL EBEFT v 7 (B
ERNT v 7)) BLUBKREY OSBRI X
HHRENTLERITHZLIZLY ., BE
OEE L RBEHEORBEALNICL, EY
LA OfERMER L OMREEL FRITLZ L
BEBLR->TWVD,

HFRHWHIT 7 24 I, METH IZHER
UL TWE 722 FNLT IVREBIERT ¥
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7 C & % 4-fluoroamphetamine (4FMP),
4-methoxymethamphetamine (PMMAWZ, it
<@L, B EN T3, 4FMP, PMMA
EBITER 19F 4 ALY HEEEY) IZIBE
Shih, FomEHEMITHAICFHian T
WiV, REEIL, 4FMP,PMMA @ K33
FHRHH VTR b=V RERA~DOHE
HORELZHLNIZT S BB T, 4FMP,
PMMA O R/ 3 o REGR M HIRD CATH.a 48
Jal® /)7 IvEte b= USSR NRA
& B65 HfA~DENNZ2 6T MDMA $H 5\
X METH & OFRESMZITV, fRAlRE M
b NI EEFEM R L 25 L2, F7-.
4FMP, PMMA BRINC L AHBANTE ) 73 v
BROBNEREIL, 2<DE/ 7 I UM
YEMEDEIE N v VT TROLNDE /T 2
VB LBE R ETE M & R MRaEE 1t & D18k
DFEZOWTHEHE L7,

B. HFE L

1. B/ 7 I REREHEME~D 4FMP I
L U'PMMA &

< 7 AH¥E NI U EF M CATH.a fika
(1.0 X 10° cells’em)FB LT v hE/ T I
Fto b= EF MR B6S Hika(3.1 X
10* cells/em®) & AV T, Rk 24 BERZIC,
4FMP 3 5\ d PMMA (Bf&TBEE 50 uM~2
mM) ZEML, 24 BEREER L, BEFHE
L2 EE L., MlaEt 2P ~0 LDH &
HEZRE LT,

2. BT IVRERMEMN~D 4FMP,
PMMA & MDMA, METH D REIFF DN E
CATH.a #B2(1.0 X 10° cells/cm®)3 X U B65
HIRA(3.1 X 10° cells/em®) & £ 24 BERIE
#F L7, 4FMP 5V MNIPMMA (BRHERE 1
~2 mM) % MDMA (i ¥R 50 pM~2 mM)
& BV NI METH (B iR EE 250 uM~4 mM) &
FEIRFIZ AN L, 24 BERIESSE L. FEREEMEL
B L, MlaEM% LDH BEEORIEIC
LOFEMLAE, £, B EZ 4%




paraformaldehyde 12 K % [E & ® % .
Hoechst33342 |2 X G EEITV, 7R b—
AR EFRE(LEBE LT,

3. 4FMP 8 L ' PMMA FhlDEEE i
NE/TIVEBR~DHE

CATH.a #If3(1.0 X 10° cells/cm®)33 X 1 B65
HIRA(3.1 X 10* cells/em®) & #EFY 24 BERATL 1T,
4FMP, PMMA (E#4IRE 1~2 mM) , MDMA
(BHIBEE 500 pM/1 mM), METH (B AR IR EE 1
mM/2 mM)DBEMEME, & 5 it 4FMP,
PMMA & MDMA, METH O RIBFESINELT -
Teo WM 24 FEREEE L, MRRZEEEERD .,
0.2M @R CTHREYF 4 XL, 12000 rpm,
20 REL LEON- L2 SEiEEA s o
< 57 4 —HPLOWZHL L=, MIRaNDE
JTIVBIVCENRLORBEDIX.
EICOMPAK MA-50DS (= 22 .A) 75 L%
W E A LFERHEHECD)Y & HPLC(h— Y
—) THIE L7,

C. HFFesER

1. RN RETEMEMIE~D 4FMP ZiE
& MDMA, METH [REIFEFFRINDZNE

RS2 SRR RN CATH.a #IfRIZ
A4FMP Z¥HINL7=E 24, 1 mM £ THIfaRE
EMOEL RS LDH MERIIRE T, 2
mM (ZEBW T LD TERREMMRED 5
L7z (Fig. 1A), CATH.a Hif2IZ 4FMP (0, 1 or
1.5 mM)+MDMA (0-2 mM), 4FMP (0, 1 or 1.5
mM)+METH (0-4 mM) % 24 F5f# 88 L, LDH
HBHEZRIE L=, MDMA BN oEE .
1 mM LUF Tid LDH A EIZIAE T, 2 mM
LA ECTHEICHEM L /- (Fig. 1B), METH Bijf
& Tld. MDMA BUREINOHA & R,
1 mM LT Tid LDH B EIIARE T, 2 mM
U ETHEBEIZHEML - (Fig. 10), L2 L.
4FMP+MDMA O [RIRFZE5 Tid, Bl I3k
EHEDEKVY MDMA (500 uM-1 mM)iZ 4FMP
(1, 1.5 mM)TH 545 LDH F B OB (il
falfE®) # EWICHE M L 7= (Fig. 1B),
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4FMP+METH DORIEZZEICE VT H, BT
IXFEZEE O 22 METH (250 pM-1 mM)it
4FMP (1, 1.5 mM)TA 6415 LDH it % &
I 58 L 7= (Fig. 1C).

FEFEMIZE, 4FMP BT 1 mM
LN H®EOHIKEENRD 5, 1.5 mM
UL THE LML A ST (Figs. 2 & 3),
MDMA Biffi Cit, 2 mM Ll D EBEDZRE
THIRRAFED A b Tz, 4FMP+MDMA D[E]HF
BTk, BMTIREEEOA LN RN
MDMA (100, 500 uM) & Bl CIIBEE D%
72 AFMP (1 mM) & (HFRTRINT 2 & | 8724
RS AR S 7= (Fig. 2), METH BMEMNT
DIFREFRIE(LTIX, 1 mM X Y REfEZEH R
ZIFELH, 2mMULOERECRETIIC
DT 672 HIRASED TR D b= (Fig. 3), B
MTIHBEEERL LNV H D VIR
METH (500 uM, 1 mM)& B CiIREEM D
B2 4FMP (1 mM)% FRERIM4 5 L, &6
72 HIRAFEAS A & 3L 7= (Fig. 3),

HilENE 7 IVBLUOZORBMEDS
BOZEABIZOWTIE, TREFHIC I T8I0 HE
JafEENRA LD 4FMP (1 mM)EREINC
X Y. MDMA (500 pM), METH (1 mM)¥sh0
ERIBED K233 2, DOPAC DERLBIDH
B b (Fig. 49, L2 L. 4FMP (1
mM)y*MDMA (500 uM) & 5 W\ iE 4FMP (1
mM)+METH (1 mM)Ti%, LDH & & FEA
REENED NI L b 59, R3S
> . DOPAC OB IIE Leh > T=(Fig. 4),

2. B/ TIVHREO L= UEHESEMBRA~
D 4FMP %% & MDMA, METH RFERID
hik

o b= REEMEHR B6S Hikaiz
4FMP 2% L7=& 2 A, 1 mM £ T LDH %
HERIRET, 2mMIZBWTIILHDTHE
REEMAFED S 7=(Fig. 5A), B65 HfIZ
4FMP (0, 1 or 2 mM)+MDMA (0-2 mM), 4FMP
(0, 1 or 2 mM)+METH (0-4 mM)% 24 B[ 25
L. LDH &2 HIE L7, MDMA Bih#k
MOEE .1 mM LUF Tk LDH fRHHEITRE




