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Fig. 1

Development of behavioral sensitization to MDMA-induced
hyperlocomotion in (a) wild-type, (b) TH™" and (c) NR2A™
mice. Mice were administered MDMA (10 mg/kg s.c.) or saline
(SAL) once a day for 7 days. On the 1st, 3rd, 5th and 7th day,
animals were treated MDMA 30 min after placement in the test
cage. Locomotor activity was measured for 60 min. *P<0.05
**P<0.01 vs corresponding SAL-treated mice. ##P<0.01 vs the
1st day. TH™": tyrosine hydroxylase mutant, NRZA”: NMDA
receptor subunit & 1 knockout.



#5732 &, MDMAIZ X 2 EE)iB% OB 03
s iz (Fig. 2)o A~ v F v HMHEIRS
< U RIIBT HEBEIL, saline® 5 <Y 2D
ENEEZR U PoT(T—ERET ). T2,
saline#& 5 < v A DEEIEIXT VT D HIZEW
THERBRETH - 7z (Fig. 2),

2. MDMAE#IRE~Y T 212517 3815
D ENE SRR

-
N
1
+H
—

-
o
T

4st 3rd 5th 7th

R LT

SAL MDMA SAL MDMA
Veh MEM

Locomotor activity (X 10*: counts/ 60 min)

Fig. 2

Effect of memantine (MEM) on the behavioral sensitization
to MDMAinduced hyperlocomotion. Mice were administrated
MDMA (10 mg/kg, s.c.) or saline (SAL) once a day for 7 days.
MEM or vehicle (Veh) was pretreated 15min before MDMA
treatment. On the 1st, 3rd, 5th and 7th day, mice were placed in
the test cage and measured locomotor activity for 60 min. Values
are the means * S.E. **P< 0.01 vs corresponding Veh/SAL-
treated mice. #P< 0.05 vs the 1st day. T P<0.05 vs corresponding
Veh/MDMA-treated mice.

NI AEBEIERIE R O FEIRER T H B
PA%IT, FPIRELESEIC X D ER S N B EHITE
PEE 3 & HEMRIF O B - TE BRI BB % El
ERILLTVWRIMITH 26), FAER <Y 2T
MDMA (10mg/kg) % H[E1# 53 % & saline %
<y R & B LTI B B HEfEs Kot
I ViEBEE S B REICEE L 7z (Fig. 3a), MDMA
(10mg/kg) % 7 H &R E L 7 H B Il 444%12
B HMEA R VIERERZWEL 72 L 2 A,
MDMA M[E# 584 RI< v 2 D £ IR TH
BIZEEK L Cwiz (Fig. 3a), L#L. MDMA #
B ETH B X OUNR2AT R 7 A H B WIE A<

Wild-type
e 8TH d-typ

0 30 60 90 120 150 180 0 30 60 90 120 150 180

Wild-type 350
e #C S nranr «@ ou C St avaa

Dopamine efflux (% of base line)

0 30 60 90 120 150 180 -30 0 30 60 90 120 150 180
Time (min) Time (min)

Fig. 3

MDMA-induced dopamine release in the nucleus accumbens
of (a) wild-type, (b) TH*", (c) NR2ZA" and (d) memantine-
treated mice. The extracelullar levels of dopamine in the nucleus
accumbens of MDMA-treated mice were measured by in vivo
microdialysis. Mice were administrated MDMA (10mg/kg, s.c.)
acutely (injection 1) or repeatedly (injection 7: once a day for 7
days) . Memantine (MEM) was pretreated 15 min before every
MDMA treatment. Values are the means + S.E. *P< 0.01 vs
injection 1. ##P< 0.01 vs wild-type or SAL/MDMA-treated mice.
TH'": tyrosine hydroxylase mutant, NR2A” : NMDA receptor
subunit & 1 knockout.
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Fig. 4

Effect of memantine on the impairment of (a) latent learning
and (b) novel object learning induced by repeated MDMA
treatment. Mice were administrated MDMA (10 mg/kg, s.c.)
once a day for 7 days. Memantine (MEM) was pretreated 15
min before every MDMA treatment. Latent learning and novel
object learning in MDMA-treated mice were subjected training
of each task 2 and 6 days, respectively after the last treatment.
The test in each task was performed 1 day after the training. *P<
0.05, **P<0.01 vs corresponding non-trained or training, SAL/
SAL-treated mice. #P< 0.05, ##P<0.01 vs trained or retention,
SAL/SAL-treated mice. T P< 0.05, ¥ 1 P<0.01 vs trained or
retention, MDMA/SAL-treated mice. SAL: saline.
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Figure 1.

Intravenous MDMA taking behavior in rats. A, Number of
infusions in a daily for 20 days. B (a), Total number of infusions
for 20 days in MDMA self-administrated rats. (b), Total intake
for 20 days in MDMA self-administrated rats.
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Extinction behavior in MDMA-trained rats.
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Figure 3.

Effect of re-exposure to MDMA-associated cue or MDMA-
priming injection (1.0 or 3.2 mg/kg, i.p.) on MDMA-seeking
behavior in rats. Data represents mean + S.E. number of lever
responses during the final day of extinction, and reinstatement
tests. The tests were performed on day 11 (MDMA self
administering rats at 0.10 mg/0.1 ml) or 16 (MDMA
selfadministering rats at 0.32 mg/0.1 ml) of withdrawal under
saline infusion (FR1). **p<0.01 versus on day 15 of extinction in
MDMA self-administering rats at 0.32 mg/0.1 ml
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Figure 4.

Effect of a CBI1 receptor antagonist, AM251, on reinstatement
of MDMA-seeking behavior in rats. Data represent the mean =
SE. "p<0.01 versus on day 16 of extinction; “"p<0.01 versus
non pretreated group challenged with cues; ™ p<0.01 versus only
MDMA (3.2 mg/kg, i.p.) - priming injection group.
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n 72 (74+54 : F[1,10]=14.8, p<0.01 vs
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i.p.) -priming % 5- 12 & 5 MDMABR R 1TE) b
AM251 (3.2mg/kg, ip) iz & D ERICHFI S 1
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Figure 5.

Effect of repeated administration of MDMA on performance in
novel object recognition task in mice. A, Exploratory preference
in the test trial in CB1 (+/+) mice. Test trial was measured 3 hrs
after the pre-trial. Novel object recognition task 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 mean £ SEM
(n=5-8). *p<0.05, **p<0.001 versus MDMAuntreated mice. B,
Exploratory preference in the test trial in CB1 (-/-) mice.
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Figure 6.

Effect of MDMA with or without AM251 on performance in
novel object recognition task in CB1(+/+) mice. Novel object
recognition task was performed in 7 days after the last treatment
with vehicle, MDMA (10mg/kg, once a day for 7 days) with or
without AM251 (1.0 or 3.2mg/kg) . Exploratory preference in the
test trial. Data represent mean & SEM. ™*p<0.001 versus MDMA
untreated CB1 (+/+) mice; ###p<0.001 versus MDMA (10mg/
kg) treated CB1 (+/+) mice.
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