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Fig. 4. Effect of repeated treatment with harmine on methamphetamine-induced hyperlocomotion in mice.
Mice were injected with harmine (20 mg/kg, i.p.) or saline at 9:00, 11:00, 13:00 and 15:00 h. Three
days after the last harmine injection, methamphetamine-induced hyperlocomotion were assessed in
mice. Each data represents the mean with S.E.M. of 10 animals,

*P<0.05 vs. saline-treated group.
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Fig. 5. Profiling of MAP (4 mg/kg, s.c.) or MDMA(10 mg/kg, s.c.)-induced changes in gene expression in the
mouse limbic forebrain. A) 144 genes in MAP-tretaed group showed increase greater than 1.5-fold. B)
56 genes in MDMA-treated group showed increase greater than 1.5-fold. Each of these genes,
including transcription factor, signal transducer and enzyme, were candidates to contribute to brain
adaptation to MAP or MDMA. Expression profiling of 4277 genes between MAP, (Cy5), MDMA
(Cy5) treatment and saline (Cy3) treatment in the mouse limbic forebrain. For each gene, average
expression levels were calculated from two independent hybridization for the limbic forebrain, and
displayed on a scatter plot.
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Fig. 6. Profiling of MAP (4 mg/kg, s.c.) or MDMA(10 mg/kg, s.c.)-induced changes in protein expression in
the mouse limbic forebrain. Effect of chronic treatment with MAP or MDMA on the level of protein
in the mouse limbic forebrain by two-dimensional gel electrophoresis. Mice were sacrificed 24h after
MAP (4 mg/kg, s.c.) or MDMA (10mg/kg, s.c.) injection once daily for 6 days. Two-dimensional gel
of test proteins stained with SYPRO Ruby. Three proteins were modified by both MAP and MDMA
treatment (circle).
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WHEEA - it skOliE RS v 7 (NET ) ORELTE LS Td % harmaline 35 £ X harmine @ K
NI RMREHDIWIEEO R RMREAOENLZ SN MDMA $5WEAY > 7 ¥ 3>
(METH)E OB IC L 5t HEOZEEZH S MICT H72012, F/SS > REEFEMNEMINE CATH.a #l
&t o b= R AR Bes fil % FH VAT, harmaline. harmine O#FINZE 5 NZ MDMA & %
Wid METH & D FEFFRINZITV., 24 KRR OMEAENY (LDH BUHERIE) . BB LA L
7o FIRFIZ, SRRIRIER S v 7 E LT, 5-methoxy-N,N-dimethyltryptamine (5SMeQ-DMT)3 £ T
5-methoxy-N,N-diisopropyltryptamine (SMeO-DIPT)DAllREEME & g U7z, 554 : harmaline & % Wid
harmine HUHZRFE T L O W TN OMIKZIZ B W T A RKFR2 LDH BiH ROFH 2 nNED 5h
7Z(IC50: 200 uM fif#). 7=, S0 uM N SEOERE,. PHEBREDT R h— ARREERLNA S
N, 100 oM LI ETEY ML E S N7/-. MDMA 3L METH B2 TlE, 1mM ELET
—HRIZ 7 R b— 2 ARRIEHEZEAY. 2 mM LA LT LDH B B OB A% 5 N /=, harmaline. harmine
@ MDMA & % Wit METH & OFH R Tid. Bes Mll2icH 1T, B T3 LDH KUt RO
Wl$AED MDMA (50 uM-1 mM)35 & T METH (250 uM-1 mM)id. harmaline. harmine (50, 100 uM)IZ
&% LDH BB OHMZ X SITHR L AHELEDH SN0, CATH.a MIlE TIRA Shizh- 7=,
B65 M TOFREFHZIZ DV TIE, B TR #HENEO A 5 11750 MDMA (100, 500 uM)$ L T8
METH (250, 500 #uM)i3 harmaline, harmine (50, 100 uM) T# 5N SRR 5 TN 7 R b — 2 AFkIE
BA L ERITWMMR Lz, —7F. SMeO-DMT HMBRE TiX, WTFNOMIRIZHEWTS 500 uM LA 1
TR U S THIRZESER S N /2(1C50: 1 mM BL L), SMeO-DIPT B TlE, WihofiizicsnTs
M RETFR7: LDH U B OB MNAFED 5 1(IC50: 500 uM #it). 500 uM LA L THIREFEAE A &z
o oo fliam: F/AS R BEUEDO b= REEMEME T3 MDMA 3 XX METH 23 E R (1C50:
1 mM LA k). 5SMeO-DMT $ £ T8 5MeO-DIPT 28 L&) i EE(1C50: 1 mM EA 135 K TF 500 uM)D 5268
IZE D S NIl EEEE LESOICH L T, harmaline 3 &£ 7X harmine V3 HoleA (K8 BE
(50 uM BA L) T7 R b— 2 ARMIBEZFHR L5 5 2 AWM LIz, £/, L0 ho Rl
FIFEMIID 12 33 LT3, harmaline 33 £ T harmine & MDMA & L < i METH & D RIRFF 212 L0,
MR S NT 7 R b — 2 ADHEMICHERI NS Z AV L 2. ZOREN S, MEKXD
fRiE R o w7 (NVRT) ORELIHEKRSY Td 5 harmaline B LK harmine 1, RS2 U RBLUEDO
h O FRAMRRICH L THRWEEEA L THE D, FI2 MDMA $ L <13 METH O RIRFELA WO
FZHREHEEE LS TERENED D EFBAENS,

A. TFFRE® (METH) & O [AlRF6F 12 & 0 M7z & O
IZ7 R b= AHEMIHBINS &%
INETIT, Wik R Z v 7 & LTI ®E HEMiZ LY,

M8 &> T W3 5methoxy-N,N- “lEl, FEROBIE RS v 7 (NIVY F)
diisopropyltryptamine (5MeOQ-DIPT)DE /7 = DORELIVERST T % harmaline 35 &£ X harmine

AR D W TR L. 5MeO-DIPT (1 DRI HRMAED D WEt 0 b= Rt
BB EE(100 uM LA EYT 7 R b — 2 26k ~ D@72 5 TN MDMA & % Wid METH &
MEEZEELS>EZE. T 5ICEKRKE DOERIC L B HREHFEOLLEZHSNIT S
MDMA BXURBHAY > 743 > 2T, BN RSN CATH.a i
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f &t o b= RN E AR Bes Ml % M
WT. harmaline. harmine D FM7AR S NIZ
MDMA & % \\ i3 METH & ORIFFRINZ T,
MY 5 N E B L Z T R h—2
ADHELEZOMEL /=, £/, SRR
FZ v & & L T . 5-methoxy-NN-
dimethyltryptamine (SMeO-DMT). 5MeO-DIPT
OfifEEIC DLW T H R L 2.

B. B H ik

. E/7IFBEMEMBAND

UK 48 B¥[H]#12. harmaline. harmine (ff<if/E
50 uM, 100 uM) & % i 5MeO-DIPT (Jrek&
2 100 uM. 500 uM)% METH (foef il 250
uM—4 mM)&EFIRFIZERML 7=, @i 24 I
k& L., R ENZ(LZ8B%E L. LDH Kt
it Z30E UM S 2 3% L . Hoechst33342
IZEBBHRAEITY, TH = AKROBIE
TR EBRL -,

C. WrFERaR

1. RS2 RREEERMEMEAD harmaline

harmaline. harmine. 5-MeQ-DMT. 5MeO-DIPT
g

I AHK RS2 > EH MK CATH.a #il2
(1.0 X 10° cells/em’)B LTy FE/ T I >~
Fto b= S MR Bes MIE(3.1 X
10* cells/em®) & il W T, #EfX 24 FFRITE
(CATH.a)3 L TX 48 Ff[H1#%(B65)IZ . harmaline,
harmine. 5-MeO-DMT 3 & TX 5MeO-DIPT (I
HHREE 50 uM—2 mM) ZRML, 24 KRyfalss
#L, BEAOE(EZEEL, MEEEE
Hith~ LDH Mg Z=RE L 7=,

2. harmaline. harmine. 5MeO-DIPT @ #if%
fiRaZEE A~ D MDMA [A]RF RN D %h 1

CATH.a MIl(1.0 X 10° cells/cm®)$ & TX B65
HB(3.1 X 10* cells/cm®) 2 N E 1 24 F§ff] 3
L TR 48 W5l H% 3 L 7= harmaline, harmine (Ji
FEHEE 50 uM. 100 uM) 3 % V113 5SMeO-DIPT
(AL 100 uM. 500 uM)% MDMA (Ji#%
B 50 uM—2 mM) & [FIRFICERIN L . 24 Ry
HEL, BERFHZ(EZEEL ., Midsttz
LDH HMHBOREICL DML 7=, Fi.
4% paraformaldehyde 12 & % [ & @ #% .
Hoechst33342 IC X HBERAZITV, 7R b—
P ARDEFHELE B L 2.

3. harmaline. harmine. 5MeO-DIPT D fifE

2 # M~ D METH [FIFFERIN D% E
CATH.a #if2(1.0 X 10° cells/cm®)$ £ TF B65

HIL(3.1 X 10* cells/em®) Z HE(R 24 BF[E1{% 5 X
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%% &~ MDMA. METH [FIFFFRINO%NF

RS2 B B8 MR CATH.a M2 1
harmaline ZFHML /=& T A, 50 uM LA L THH
faREEEDOIRIE S 725 LDH it i o itk
AR NASEEY 5 N7 (ICs: %) 250 uM)(Fig.
1A). EBEEMIZIT, 50 uM D S REEH
A5, 100 uM LA L TERHIRENFEE
SNJz. CATH.a #ilZIZ harmaline (0, 50 or
100 «uM)+MDMA (0-2 mM). harmaline (0, 50 or
100 uM)+METH (0-4 mM)% 24 Wi 5% L |
LDH i@ ZJE L 7=. MDMA Bt INO
HBE. 1 mM K TH LDH BUHRIIAZE T,
1mM L ETHEIZH ML 7= (Fig. 1B). METH
Hiph#EETid. MDMA BURMOHE &[FHE
BkiZ, 1 mM AR T3 LDH i BIZAZE T,
2 mM BLETHEIZHML Z(Fig. 1C). L,
L . harmaline+tMDMA & % W I
harmaline+METH O [d]Ff 3% TlX. MDMA &
%\ METH 12 & % harmaline O fff%#EE 12
92 HELDRITRD S iz - /= (Fig. 1B
& 1C).

2. B/ TIFHREObRZ EH MK~

~ @ harmaline %% & MDMA. METH [&]Ff 0

DINR

o b EA R Bos Mifieiz
harmaline Z#HEML7ZEZ A, 100uM BLET
LDH B it i o H K fF )72 82558 5 1,
ICsp 1 100-200 uM T d - 7=(Fig. 2A). B65 #ii
f@iZ harmaline (0, 50 or 100 £M)+MDMA (0-2



mM). harmaline (0, 50 or 100 £uM)+METH (0-4
mM)% 24 IFF[H1 58 L. LDH MHIEZ % L
7z« MDMA BSERINOEH S, 1 mM LLF Tl
LDH M EITAE 2D OORMMNT, 2
mM THECHEML & (Fig. 2B).
harmaline+ MDMA O [f]lF 35 Tld, Il TI3
i E M O K\ MDMA (50 uM-1 mM) i3
harmaline (50, 100 uM)T# 531 % LDH Mt
RO HRREE) 2 X 51285 L 7= (Fig.
2B). METH Hifh 5% Tid, MDMA Hihigsin
D EFERRIZ. 1 mM BLF T LDH Bt it
W EAZET, 2 mM A ETHBEICHMNL /2 (Fig.
2C). harmaline+METH O [F]Re 568 T3, Hijl
TIIEFMEDZ VY METH (250 uM-1 mM)id
harmaline (50, 100 xM)TH 5% LDH fth
3 5T L 7= (Fig. 20).

F R AMICIE. harmaline HUM T 50
uM 73 S REE A S, 100 uM LA ETH B2
MM ZE A & N 72 (Fig. 3 & 5)s MDMA Hifft
T 1 mM ELL O & EE O Ri8 THIFEZED

#6172, harmaline+MDMA O [6]BFERI0Tld.

B THREFEEO A S5N720 MDMA (100,
500 #M)% harmaline (50, 100 uM)EBFHT 2
&, harmaline B TA S NS MilEEENX 5
IR S N=(Fig. 3). 7 b—2 2K A
IEEOREZELE RS9I Bes Mz T
Hoechst B4 (BEHUEHA) %175 7= (Fig. 4).

harmaline HIRFRNITIL, 50 uM BL EMNSED
B, L E W27 R b= ARRDIBIE
ZALHGED 5N /-, MDMA BB REE T O
RIZEIZDNWT B, @iREQ mMBNOHED
—HTHEED T R b= AROEDOBEL
LA 5Nz, B TIE YR b—2 AREL
D H 53V MDMA (100, 500 uM) %
harmaline (50, 100 uM)& FIRFEET 5 &,

harmaline Bl TAEND TR b— 2 AKE
(L3S 511858 & 117= (Fig. 4). METH BURR
MTOEEFHZELTIE 1 mM L0 IKEE
MRAECD, 2mM U LOEREORET
12U & TH S 2 2 MIfasE) 8% & N 7= (Fig.
5)o A TIIREE D &4 5 N7z VY METH (250,
500 uM)Z harmaline (50, 100 uM)EPEHIT %
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&, harmaline B TH S N A MR HE S 5
(I 98 & 317= (Fig. 5). B65 A~ harmaline
& METH #1110 Hoechst #4{4 T OB DO IE
FHELIZ DWW T bkRkGEt L 7= (Fig. 6) METH
HUML M THAEBREQ mM) T8I0k
MR EDT R M= ARDOBEENHS
Nz, BT HENE OS5 N8 METH
(250, 500 uM)% harmaline (50, 100 uM) & fif
9% & harmaline I THSNE TR b—
ARRZEALD R X N iz,

3. BF/NS REEMPREMIEAD harmine %
& & MDMA. METH [FIRF g0 0 %h 5

RS2 254 CATH.a #fE~® harmine 7
T, 50 uM BAET LDH BB o H Rk
TR INAGRS 5 N7 (1Cs0:4) 200 uM)(Fig.
TA). TSI, 50 uM » 5 REEHEDS
A5, 100 uM LA L THFBHRE D B
ENJz. CATH.a #IfZiZ harmine (0, 50 or 100
uM)+MDMA (0-2 mM). harmine (0, 50 or 100
UM)+METH (0-4 mM)% 24 i1 %#% L, LDH
b Z#HE L7z, harmine+MDMA & 5 )
t& harmine+METH O [F|Ff## Tid, MDMA
5 WIE METH IZ & % harmine D #EFME I
X9 B HERNFILRD SNz o 7= (Fig. 7B
& 7C).

4. BT3RO S MRMIKA
@ harmine #£#% &~ MDMA., METH [a] BN
DINR
o k=2 &4 B65 MlfIC harmine Z 7N

L7z&EZ %, 50 uM EL LT LDH BUHEDH
BEKFFRZIEMAERD 51, 1Cs 1349 200 uM
Td - 7= (Fig. 8A). B65 ML harmine (0, 50
or 100 uM)+MDMA (0-2 mM). harmine (0, 50
or 100 uM)+METH (0-4 mM)% 24 R[] 526% L .
LDH Kt ZME L7, harmine+MDMA @
[l by 2 8 TIL, B CIIRHFME O KW
MDMA (50 uM-1 mM)id harmine (50, 100 uM)
TA51% LDH MR OMINE & 51258
L 7z(Fig. 8B). harmine+METH O [r]Kf 525 T
3. B TIERE M O 720 METH (250 4M-1




mM)Id harmine (50, 100 uM)TH 5414 LDH
% = 51254 L 72 (Fig. 8C).

B65 ML D EEFHEIZD N TI,
harmine B Tl 50 uM D S EENH SN,
100 uM LA ETEHSMRBIENERZ S N/
(Fig. 9 & 11). harmine+MDMA O [FIFFERINT
i, B TREEEOA SN2V MDMA
(100, 500 uM)#% harmine (50, 100 uM)<& fFF
9% &, harmine W TH 5N 5 Mkl ED
S 5T X M7= (Fig. 9). Hoechst Bt (B
HOEHAR) T, harmine BUARFEIND 50 uM
LA EMN S OB, 23¥bEWV oY R b—
T ARDEREREERED SNz, BMTIEY
R = ARELDOH SN2V MDMA (100,
500 uM)7% harmine (50, 100 uM) & [AlIF 68 9
% &, harmine B TAHENS TR EF— A
B2 S 5 I HE T N7z (Fig. 10).
harmine+METH [FR 711 T D BB FRIZ L
TiL, B TEEFEOA SRV METH
(250, 500 #uM)% harmine (50, 100 uM)& HFH
9§ % &, harmine Bl TH 5N 5 MllEEEH
X 5 IR E Nz (Fig. 11). BEOBEERFHIZE
Bz DWW TIE, B TIEEEOA SN
METH (250, 500 £M)% harmine (50, 100 xM)
EPEAT % &, harmine HITAH SN S TR
b= ARREEE S N

5. BSZ REEEAEEMIR,. £/ 7 2 %K

Bk e

6. FNANIHREEMEMEB~D
5MeO-DIPT %5 & MDMA. METH [FIFRFFRAN
DENR

R/%3 2% CATH.a #if2iZ 5MeO-DIPT %
ML 7=&Z A, 500uM LA LT LDH K
O BKGFHRIHMAGED 53, 1Cs 138
500 uM Td > /=(Fig. 14A). E=HEFMIC
. 100 uM N SEENRH SR, 500uM BLE
THEHIIMBENEEZ N .
5MeO-DIPT+MDMA @ [f] IFf 4 & T i3,
MDMA IZ & % 5MeO-DIPT O M1z
HHFEDNRILEED SN - I (Fig. 14B). L
L. 5MeO-DIPT+METH D {if Fl %% Tid.
B TIX LDH MHBEMO A 5 iz n
METH (500 uM. 1 mM)% 5MeO-DIPT (500
uM)EBERT S &, 5SMeO-DIPT B TAH SN
% LDH HHEBEOMmMAE s icHmEh.
FENRNAH 5 NI (Fig. 14C). £z, JEEFEH
RBEgIZBNWTH, 5MeO-DIPT (500 uM)&
METH (500 uM) %z Al s B8 9 % &,
5MeO-DIPT Bl TA SN SHIMENE 512
EHRIZIEo T2,

7. o CEAMBEMEBEAND
5MeO-DIPT & &~ MDMA. METH [RIFFZ 0
DENE

o b= 2 EH RN D SMeO-DMT %
BOEhE

R/N2 >34 CATH.a #ifZIZ 5MeO-DMT
EHRNL7ZEZA, filEEIE< 1mM T
1L U H T LDH BUHEOHEIAED 51, ICs
13 1 mM ELETH o 7=(Fig. 13A). IEEE AT
%, 5MeO-DMT (1 mM)/ 5 EENA 51,
ERSMEEEFTE TSI 2mM A ETH
5. ¥, O RZEH B6s MiE~AD
5MeO-DMT iFINC BN T H, I < 500
uM LA BT LDH Hih BOMINAEED 5.
ICso 13 1.5 mM LA T - 7=(Fig. 13B). E£/=
JEREFMITIE, 5SMeO-DMT BIETid 1 mM A
SEENASNDDHOOMBEIIRETH
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tohZER BS Mg~ D
5MeO-DIPT (0-2 mM)i&RMTId, LDH #iH&
1 500 uM 5 HBRKFRRENAA 5N,
ICso V349 500 uM T - /=(Fig. 15A). F7=.
TERESFROBIEE T3, 100 uM D S B A 5
500 uM EAETT7 R b— 2RO EE{LZ
ES>EHLDMBEENA S N .
5MeO-DIPT+MDMA O [FIFF 288 Tld, BT
IFREEM O A5 N2 MDMA (50-500 uM)
% 5MeO-DIPT (500 uM) EBERI T % &,
5MeO-DIPT i TH 51 % LDH Ot 2 &
SIZHIR L. MR A SN (Fig. 15B).
g Egic B W TH, B TI3RmENE
D H 5 NV MDMA (500 uM) %



5MeO-DIPT (500 uM) & Bl 3 5 &
5MeO-DIPT (500 uMYHBITH SN DT H b
— 2 AKRZME S TN MR E AT S & (29
Nz, 51, 5MeO-DIPT+METH DA
REBIZHBNTH, HMTIE LDH HHRERm
DH5NTEV METH (500 uM. 1 mM) %
5MeO-DIPT (500 uM) & #F H T 5 & .
5MeO-DIPT B TH 515 LDH HIHE DY
Az sizEEEN, HEHRENA SN
(Fig. 15C). B TIIEEMH O A 5NN
METH (500 uM)% 5MeO-DIPT (500 uM)<& fif
M9 % &, 5MeO-DIPT (500 uMyHATH 5 1
57 b— 2 ARRIEE LT S DN MRSENS
ISR E N,

D. K

WYBEROBIER v T NV T) Of
LI 45T T d 5 harmaline 35 & 7 harmine @ F
ISR RMAEMRZ SN ED b= R
MMEANOFEMZ ST MDMA & % Wik
METH & D FEFHRMZT T, filEts st
IR ZEIZ DWW TR L 7=,

RNX2 CRBLUtEO b= AR a4
2 Tld. MDMA 5 £ T METH 7385 #2 B (1C50:
1 mM Bl k), 5MeO-DMT 35 & X 5MeO-DIPT
P ELE Y EBE(1C50: 1 mM LA EB KT 500
LMD RERIT L D MfEFENE 2 S N HIfasE %
EELESOICH L T, harmaline BX UL
harmine I3 HEAIKHREE(S0 uM LA E)(ICS0:
200 uM HIER) THIKEZFER L 55 Z & 28]
ST LIz, T, BRAICLSHBEENE
#2710 5, harmaline 33 & TF harmine 8% @ EEHE
DEREDT R b= ARBEELZED
MREEERLET S EMbhofz. Thok
). harmaline 35 & 7X harmine {2 F/S2 > % B
Lt O b= RERICHL T, BHEDO
MDMA %> METH & % WSS RARNE R Z v
7@ 5MeO-DMT. 5MeO-DIPT £ ¥ Hi35Mn
WCHEWENER#TIEEZA OGNS,

& 512, harmaline. harmine @ MDMA & %
Wik METH & DOOFHI %@ T, Lo =%
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D B6S HMIZH W T, B TR EE O 5
Nz WD MDMA & % \Wid METH &
harmaline. harmine IZ & S#lildfi®E (LDH @
BUbE) 725 N7 R h— ZRkOMIREZ
HEMICHET S Z EAVHIBIL 7=, UL,
ZDED7Z MDMA H5WE METH I24£%
harmaline. harmine O fIFEFFIEDHEEhEIT.
R/N2 2% CATH.a #if2 TIEi® 5 hizip-
=e TNSOFEMNS. harmaline, harmine
@ MDMA & % W id METH & D[Rl ELAE
= ) R AN R S G R Y Al
TN D EEZENS,

E. &%

EMHEOBER T v T (WL S) DO
LIRS T&H 5 harmaline 3 & 7K harmine 7%,
ARSIV S S QoS ol sl SulZe 3 272 1 3710
IZHB W T, HHEEY O MDMA 3 X TAMETH.
AHERE R Z v 7O 5MeO-DMT LU
5MeO-DIPT {2 K & fiff #fE I e, (K
B0 uM LA EYT 7 R b — 2 ARRMiIfasE %
HELS>BZEEHEMMILE, £/ kO
b= > R IZ B W T, harmaline L&
X harmine & MDMA & L < |3 METH & D [d]
BrFHIC KD, MIRREHEER ST R h—
ADHHEMICHEI NS Z LML=,
NSFERM S, harmaline 3L ) harmine (3.
/T I OHRMRICHL THROWENEAELT
Y., FHIZMDMA & L <3 METH & @ [a]l¥
LR O R MR ESEE D59
BN HBENZ B,

F. 2%k

1) EBA, 5iFET: MDMA BL U
5-MeO-DIPT O fifE# R EIZET 50
78, ok 15 EREJR A I @R A s e A Bh
& (REFBE-LRHSRIE MDMA
RUOWE RS v 7 oM drt i S Nk
MHEERB A H = X L ORI | IFFesh s &
(E(EIFAHE : AMHIEE). P15-24, 2004.
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Fig. 1. Changes in released LDH from dopaminergic CATH.a cells after exposure to harmaline, and MDMA or
METH for 24 hours. Each value mean + SEM of released LDH expressed as percentage of Tween-20-treated
positive control. *p<0.05, **p<0.01 vs. each control group without MDMA or METH. #p<0.05, ##p<0.01 vs.
MDMA/METH-dose-matched control group without harmaline.
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Fig. 2. Changes in released LDH from serotonergic B65 cells after exposure to harmaline, and MDMA or METH
for 24 hours. Each value mean + SEM of released LDH expressed as percentage of Tween-20-treated positive
control. *p<0.05, **p<0.01 vs. each control group without MDMA or METH. #p<0.05, ##p<0.01 vs.
MDMA/METH-dose-matched control group without harmaline.
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Fig. 3. Photographs of B65 cells treated with harmaline and/or MDMA (final concentration: 0, 100 M, 1 mM) for
24 hours.
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Fig. 4. Nuclear staining of B65 cells treated with harmaline and/or MDMA (final concentration: 0, 100 xM, 1 mM)

for 24 hours. Nuclei were visualized by incubation with Hoechst33342 dye.
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Fig. 5. Photographs of B65 cells treated with harmaline and/or METH (final concentration: 0, 250 M, 1 mM) for
24 hours.
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Fig. 6. Nuclear staining of B65 cells treated with harmaline and/or METH (final concentration: 0, 250 uM, 1 mM)

for 24 hours. Nuclei were visualized by incubation with Hoechst33342 dye.
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Fig. 7. Changes in released LDH from dopaminergic CATH.a cells after exposure to harmine, and MDMA or
METH for 24 hours. Each value mean + SEM of released LDH expressed as percentage of Tween-20-treated
positive control. *p<0.05, **p<0.01 vs. each control group without MDMA or METH. #p<0.05, ##p<0.01 vs.
MDMA/METH-dose-matched control group without harmine.
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Fig. 8. Changes in released LDH from serotonergic B65 cells after exposure to harmine, and MDMA or METH for
24 hours. Each value mean * SEM of released LDH expressed as percentage of Tween-20-treated positive control.
*p<0.05, **p<0.01 vs. each control group without MDMA or METH. #p<0.05, ##p<0.01 vs.
MDMA/METH-dose-matched control group without harmine.
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Fig. 9. Photographs of B65 cells treated with harmine and/or MDMA (final concentration: 0, 100 4M, 1 mM) for
24 hours.
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Fig. 10. Nuclear staining of B65 cells treated with harmine and/or MDMA (final concentration: 0, 100 4M, 1 mM)

for 24 hours. Nuclei were visualized by incubation with Hoechst33342 dye.



