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Photo. 1. Inhalation Exposure System
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Fig. 1. Chemical Structures of Synthetic Cannabimimetics Dealt as Positive Control
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28004 I-L’H:

Photo. 3. Smoke Exposed Mice
A : SOUTOU,

B : 5F-ADB, C : Marshmallow
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Abnormal Behaviors Observed SOUTOU or 5F-ADB Smoke Exposed Mice

A EWR LT, T K OBF-ADBCIT IR OB %%
Mk CRkGE L CRBO Bz, & 51T, THFE) KR OSF-
ADBTIE, (£< BRSO O BT, BEE
# (Photo. 4A4B) , MhiERSREE, IEMIS, HARS, 4
PSS, AV, BRI OMMFHINFED B, Zb DK
IS TRafE ) CIERER ORE & & HITHES L7223, 5F-
ADBTIITT 5 Z L1372 <, WThoX< EzB W0
THIFFMOBEREE Gk L RO L. £z, [
Bl T, 304y OBIELIRELIRRIZ 2 R SOG K OFERFTBERA 2381
22&h, SF-ADBTIZ1543 % 5304y DBIEMHT L3, 15
53 5 LR OBIZERE I FRTHIBER 3B s vz (Table 2) .

(3) BERMRIERBIE 12 B®RLISY OBIERTE, 2
PEXTHR,  T##E1 , SF-ADBE ©12, ARZLE OMAIEICHHE
DORBENR N, RBHESRICBIT 2EEOKRT (Y
2.3°C) 1%, Tkt TOREMRT (FEH3.5°C) KO5F-
ADBTOKRIRIET (F#4.4°C) L0 HLEHsRENTL,
ARZL DN & FAPER IR IZ 3 TS OB D IR S
e, BRI, 1E< ERI0 ORISR, KIED
KT (3008 FH1.8°C, 1RFf#%F-40.7°C) LIS D KU
LA EHE L. Tk RUSBF-ADBTIE, &561C
RO ONVEAER O IIFI S B Dy, R DN AaE o
il & ARIBAR T 2N < B LR R OB £ CRIRE OIEM
REETREV . TS IR AIRIRIE, 1< %154 T
JEH43.5°C, 3043 T5.2°C, 1M T5.9 °CIKF L, 5F-ADB
TI315% TEH4.4°C, 3043 T6.9°C, 1R T8.9°CIE F L
7= (Table3) .
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2) BE LT —HBR

T B LT —R B R A Table 41K L7, At T
X, X< BERI5SY, 300 R ONMBFRICRBW T, & TRMET
botz. Tkt <X, 1IE< E%L55 K UB0531Z20L A3
P, IBERICIVEDS G & 7e » 72, 5F-ADBIE, X< #E#%15
DTIES 2720 LTEEHEEZET Z LT, Bkialm
D, WAL TRE, SILETRRETHY, X< ER
3040 CIT2VE3p5 1,  LIRFEICLIAVEDS it & 72 o 7.

3. R EOF AL

RIS U 72356, WD O30y AP VE I 3 5 814
I Enn, fERRT v 7R A BRBR ISR T 5178
B RO - AEAREREIEE, 12 L7 —R BT
BREERS T 141545y, 304y, 1BSMIICHE L7, ~—va~no
7V — T DI E PGS Tz EMERHRICI VN T D, PeBEES)
OIMEIRCIRBEO FE, FEOKTENBOLNLD, Th
B DE SR ITBABER T 155 03 i b i<, BERoREIC
Mo TS L, IRFMOBIERICIXIZE A RO bR
Teolz. FRUTHRL, BExtRE Lz Tkl K UBF-
ADBTIZ, MRBER THISH N OO TE < OBERIEBIC
DN, TBUVMERTRE CRENBN, UFHOBIEREICE
VT IR E A TR A HERF L Tz,

KROEFER T ) A RO THLT RTe Kab
¥/ —/L (Tetrahydrocannabinol, LL FTHC& #id) %
EREBWIEGT 5 L, KIBETEY, gRESHREOEKT
0 gEO ($abbREIGOME) , BRI (Thbb
DHEOIRT) , BEEITEHY (FhebbBikEo i) |
HEVLT =P BITZERMLATNS. [
#1 KOBF-ADBIZHWT, MIRIKT (1< BRI
ENENEY5.9°C, 8.9°C) , AFEFBEDILT (Table

2) , JEEUSOIE (Table 1) , [LMEEOET (Table 3)

HH VLT — (Tabled) BALIL, EHIT TRHE I8
WTCTHEMEOTLE (Tablel) BRI Z 800, K
WANIEL BRBRICE DAY v B A RICHE A 72 SR
TERDHERTX D LB b,

BRIk ~7= k512, TH# O Cd 5 AB-
CHMINACAK U'5F-AMBD & k1 ) B A R AACB,
W57 T=A MEM (ECsfl) 13, T Eh2.26X
1070, 4.23X10™, CB,IZ#9 HECsfEIE, T EH1.52%
10%,5.45x101°CH Y, MW TdH HCP55940 (C-1112
Sigma-Aldrich) DECsfE (CB; : 4.17 X107 CB, : 2.72X
10%0) LR LNLOBE 2R LI EnD, TRl 1
BEREOITENL OHHE - BAEMRIERBIES, HH LTV —

R TRONTZRVMERANERT 572, 5F-ADBODCBy,

CBIZ %9 B ECsofEIFMIE L TR, 1TEI K OV -
AR, 75 L7 RO R DHERT S
&, AB-CHMINACAK UBF-AMB & [Al% 2 Z Ll Lo 7 =
=A MEEZRTHOLEXDND.

~ VAL T Lt D, AHIEEEZ ATz T A (8]
WU T L, BRBEICHE S DR e x T T 1 7= b

0 —/LToh D IXFHEN(~— Y 2~ry ) —7)OREECH
Kt B E DHEIC X VBRI L =, AT 4
RIFEBEEICETOTWHEE AT 5720, IRHOA
ZEIHEIZ T 7 = b U v, 2KB OH A REEC TR
BE\ZLE D i 78 O IR M A RS2 2 L2 BB
ELTURATF A ANVEARY REfMH L. LC/IPDAL
GCIEI-MSIZ L BT & 0, BRIEIC X 2 3o fif o
AR TEX D LRHALNIIR -9,

PLEDOFRERMNS, v—va~wnw ) —7 %M,
Hase) K OBF-ADBA G xR & LTHW, X< ##15
5y, 3043, 6053ICATENR ONPHX - B EERHIRERBLES, W &
L7 —akBR a3k L, oS h O3RY) RN A AR A
L BERBRIL, AP T E A RERSET D N—TF
fER R T v 7 DR EZ TN 5 A7 )V —=v 7ikE L
T, BRUNEICAI LIz A AL L B2 b,

4. FRIRFIZE ~DE

1) SERR2TAREE, 28FREDMERERY

PRRTEEIIAREEZHNCREBR LA T E A R
FAIAHEDIEL, MO-CHMINACA, CUMLY-5F-P7AICA,
CUMLY-BICA, CUMYL-THPINACAD 4% TH v, 4T
MEREEYICIRE SN, FR284FEEIIE, THJ, 5F-
AEB, MDMB-FUBICA, EMB-FUBINACA, APP-CHMINACA,
AMB-CHMICA, ADAMANTYL THPINACA, Adamantyl-
THPINACA 2-adamantyl isomer D83 27 BR L, £ TaF
FREEYICHRE S,

IO EIZBELIHIE LT, FRk28EEICmE
FEEHEMIFE SN T-TH) (CAYMAN CHEMICALHIZREE,
3 SERL O K OV EERERE) OFTEN R VAR - B
MRUERBIZR L B 2 L7 — RO ROV THER 5.

2) ITEIR O « B EEMHRERBIE

~ U ZAOITEI R OHAR - B AR ES R %
Tablel-312/~:9. BPERTFROSF-ADBO UG & [FERIC,
BEBREI5 mgA0.25 gD~ — 2~ 7 U —ZICHANL
CTHEME L.

(1) FTBELE THIZ B L2 KEIEHEA ~OREIL,
Bt B ODBF-ADB L W b /ERITREE 355 <, FRGeErH] & 5L
VMM R b b o0, FEOERRHRO bz, 5F-
ADB T 42 Z V7oA RS K OV S O BN EEE 8 B
Iehoiz (Tablel) .

(2) PHRMRIERBIZ THIOR R, BRI L
TERBRENTT <, FREtHF b E»o7288, FHEOERN
A BTz, Btk R CBIE S L IEM B oM, KON
FERIBER IR b - 7- (Table2) .

(3) BEEMIRIEREBIZ THIOR R, B BRO5F-
ADB L 0 HIEHMEE TS <, FefselEf & BV T 28 7L &
Nlem, BHUOERED b, BER TR L0
HEOETIEIRO LN h -7 (Table3) .

3) WEVIV—RBR

HH VTR R A Table 412779, THITIE, 12<
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Table 1. Mean Value of the Score in General Behavior
Observation Items
Observation . . . - Sound Touch Pain .
Grou . Aggressiveness  Passiv Stereol Grooming  Vocalization Verticalness
P Time (h) % Tty Py 9 Response  Response  Response
Marshmallow 0.25 0 0 +0.2 -2.8 0 0 0 -0.4 -0.6
(Negative Control) 0.5 0 -0.6 0 1.4 0 +0.2 -0.2 0.2
1 0 -0.6 0 -0.4 0 0 -0.4 -0.2 -0.8
SOUTOU 0.25 | +1.2 -1.8 +1.0 -3.0 0 -1.8 -2.8 -2.4 -1.2
(Positive Control) 0.5 +0.8 -1.0 0 -3.0 0 -1.6 -1.4 -1.4 -2.6
1 +0.6 -1.0 +0.6 -3.0 0 -1.6 -1.0 -0.6 -3.0
5F-ADB 0.25 +0.2 -2.8 0 -3.0 0 -2.6 -2.6 -2.0 -2.2
(Positive Control) 0.5 0 -3.0 0 -3.0 +0.2 -3.0 -3.0 -2.4 -3.0
1 0 -3.0 0 -3.0 0 -3.0 -3.0 -3.0 -3.0
0.25 +0.2 -0.6 +0.2 -3.0 0 0 -0.2 -0.4 -1.6
THJ 0.5 +0.2 -0.8 0 -1.0 0 +0.2 -0.8 -0.4 -1.2
(Tested Drug) 1 0 -0.6 0 -04 0 +0.4 -0.4 +0.2 -1.0
Table 2. Mean Value of the Score in Neurogical Behavior
Observation ltems
G Observation ~ Spontaneous  Abnormal Abnormal  Muscle  Straub Tail  Righting Pinna Corneal Tendon T c s Grip Detached
roup Time (h) Activity Gait Position Tone Reaction Reflex Reflex Reflex Reflex remor onvuision Strength Finger
Marshmallow 0.25 038 0 0 0 0 0 0 0 0 0 0 0 0
(Negative Control) 0.5 -0.2 0 0 0 0 0 -0.2 0 -0.6 0 0 +0.4 0
1 02 0 0 0 0 0 0.4 0 +0.2 0 0 0 0
SOuUTOU 0.25 2.0 -3.0 3.0 2.0 0 2.6 22 | 20 2.0 0 0 2.6 0
(Positive Control) 0.5 -1.8 2.2 -16 16 +0.8 22 1.0 | 12 -1.0 0 0 -1.6 0.6
1 -1.4 -1.8 -1.4 1.4 +0.8 -1.0 0.2 0.8 0.8 0 0 -1.0 1.0 |
5F-ADB 0.25 2.4 -3.0 3.0 +2.4 0 -3.0 2.8 2.8 2.8 0 +3.0 3.0 -1.0
(Positive Control) 05 -3.0 -3.0 -3.0 2.6 +0.4 -3.0 -3.0 -3.0 2.8 0 +1.2 -3.0 2.0
1 3.0 3.0 3.0 2.6 +0.4 3.0 -3.0 3.0 3.0 0 0 3.0 -16
0.25 0.8 0.8 +0.2 0 0 0.2 02 0.4 0 0 0.8 0
THJ 0.5 0 0 0 0 0 0 0.6 04 0.6 0 0 +0.2 0
(Tested Drug) 1 0 0 0 0 0 0 0.2 02 02 0 0 +0.2 0
Table 3. Mean Value of the Score in Autonomical Behavior
Observation Items
Observation Pupil Palpebral Shed .. Respiratory  Heart . . Skin
Group Time () Exophthalmos Size Opening Tears Salivation Rate Rate Piloerection Temperature Color
Marshmallow 0.25 0 0 -1.4 0 0 0 0 0 -2.0 0
(Negative Control) 0.5 0 0 0 +0.2 0 0 0 0 -2.0 0
1 0 -0.2 0 0 0 0 0 0 -0.6 0
SOuUTOU 0.25 0 +0.4 0 0 -1.0 -1.0 0 -3.0 0
(Positive Control) 0.5 0 0 -0.2 0 0 -1.6 -1.6 0 -3.0 0
1 0 -0.4 +0.6 0 0 -1.4 -1.4 0 -3.0 0
5F-ADB 0.25 0 +2.0 -0.6 0 0 -2.0 -2.0 0 -3.0 +1.0 I
(Positive Control) 0.5 0 +1.0 | -0.8 0 0 -2.0 -2.0 0 -3.0 -0.2
1 0 +0.6 -0.8 0 0 -2.0 -2.0 0 -3.0 0
0.25 0 0 0 0 1.0 0 0 26 0
THJ 0.5 0 +0.6 0 0 0 0 0 0 -1.2 0
(Tested Drug) 1 0 +0.2 0 0 0 0 0 0 -0.4 0
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Table 4. Number of Positive Animals in Catalepsy Test
Observation Marshmallow SOUTOU 5F-ADB THJ
Time (h) (Negative Control) (Positive Control) (Positive Control) (Tested Drug)

0.25 0 2 0 0
0.5 0 2 2 0

1 0 1 4 0
N=5

Cocaine

~
l l Cl F
Cl

Sertraline

GBR12909

NH

3F-Phenetrazine

Fig. 2. Chemical Structures of Positive Control, Inhibitors and Tested Drug

Trt155y, 30 R ONMEFRIZRBW T, SR THREMETH
0, BHERTRE D SIERAREHWZ LR ST

invitro®/ 7 2 F T U AR—F —PLERR

1. #EHE Hik

1) BEtExtRERY, RIRAFREHR K ORR I
E/T IV NT AR —F—HERROG IR & L
TanA > (W, WiE8%Ll I, MM TH) |
DATDERIRAHER & L CGBR12909% (T Iamel, fips
98%LL |, V=TI RY vF Uy I) , SERTORR
HORHLAEHA & LT R U % (R, HiE98%LL L,
FCHIER T3) 2MM L2, £72, RBEHIEEY L L T3F-
Phenetrazine (¥RFgtE, #iEE95%, J-— RHFZEAT) ZfEM L
7o, Kx OB OILFERGEILFiG. 20 LBV TH 5.

2) MRR R OB

AR, b N VBRI B SRERHEK293/ia oD &7 7 L
DERB. N Z 5§42 Flp Recombination Target (2L FFRT
L RE) BB FTE £ TV S FIp-In-293f (V—F
TAvx—YATT 474 v7) ZHNTDATIL
SERTOZEFBMMKAER L, WIhoMiab 5& I
37°C , 5% CO,D5&MFTiro7-.

ReHx, 10%&EHT U SRR RIYE, 4mML-ZvZ I,

100 == MmI_=>VU >, K100 ug/mA kL7 k=
A EFLI NNy At A — 7 VM (LT IEE A
DMEM & i) #~_—2 & LTHW:.

3) BF 5 R I FOMEE

t h DAT cDNA XiZt |k SERT cDNA @ pF1K 7 Z A 2
K (Fax#H) ~ora—=v7% (U) "9 S DNAHF
THNCEFE L. BONTT T A RIZONT, K4k
IR AL, NucleoSpin Gel and PCR Clean-up (% 1 7 /31
) T K BRERAEITY, BEEMa~0ENHW S
PCDNAS/FRT 77 A X K (A <A & UTitEREF
(Bt = RURE) &FH, Vy—E74 vy —H A =7
474w 7) YT ru—=T L.

4) MFRA~DEWM T 7 XA FOEA

Lipofectamine 3000 k 7 > A 7 = 7 + g Uik (H—F
TAvvx—Y AT 474y 7)) ZHVT, hDAT
cDNA X /XhSERT cDNA% fHl743A A 72 pcDNAS/FRTY A
I F&p0G44~7 T A3 F (FRTZMT DMz Ic e
Flp 2 v —BE2HETLSTAIR, h—F7 1 v
VY=Y AT 4T 4 v 7)) L IZFlp-In-293 I8
ALT.

g2, 100 pg/ml Zeocin (h—F7 4 v ¥y —H A
YT AT 4 v 7)) EETIGEEADMEMZ H CFlp-In-
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293 AR5 Uiz, MIRORENLZELLLE ZAT, 1
HEEHADMEMEZHWCARY-D-V v a— 24y =)V L
— NMTHEE LR, NI AT =S v a U EITORRIC
80% > 7Ty RELTFIZ/25 X O ICHEREL, —BussEL
7-. Opti-MEM™g5H (h—F7 4 v v —H A T4
7 4 v 7) 25 uLIZ-> ¥ Lipofectamine 3000 Reagent 1.5 uL%
INZIBFN L7z &, Opti-MEMEF#150 uLiZ-> & hDAT
cDNAX IZhSERT cDNA% fH7iA A 72 pcDNAS/FRTY Z A
2 F01pg, pOG44~'7 A I 0.9 ughk U'P3000 Reagent 2
LA D2 RN L 7ok &2 S ERE L, SR T6~10001 ¥
23— [ L UDNA-lipidf &2 157-. #FREL TR\ i=24
7 V7 L— b OHINEIZ, 17 =/LH7- Y DNA-lipidE A4k
50 LA NN R 72, 24WsfIRE#T., WA B2 g &h
DMEME#IlZZZH L, 2 HfEi5538 L7-. pcDNAS/FRT 5
A I FREASND & ZeocinlifED B oNA T o~ A 2 Uit
PRI LT 2 2 o, BRLIAA O A RS 72DI2, 1
14150 pg/minAg 7 o<1 0 BE GG & A DMEMIC
B U CHER AT, MIRZ B S, e Lz o
HB—rnu—2%557), RY-D-Vra— k3847 )L
7 L— hDLY = VIC a2 AFL, MRS 2 5 S C
DATOZEHBIMIELE (BL FFlp-DATHE & £id) KO
SERTOZEFBIMIaM (UL NFIp-SERTHHNE & i) 24t
N LTz

5) RNAHIH
Flp-DAT#lfia 3 IXFIp-SERTAlE A & TRIZOFASE (¥—F
T4y Y=V AT 47 4 v) &HAVTRNATE
HiTo7=.

6) RT-PCR

BT IVRITUAR—F— (AT RLFU TV
AR—%— (LUFNET & #&KF) , DAT, SERT) KUV 7
FATONT, Fx ODMRNADFEEL S TV HLiEKI500bp
DN RPRHEIREND LT T4 ~—%T VA L.
SuperScript 111 One-Step RT-PCR System with Platinum Taq
DNAPolymerase (V—E€7 4 v ¥ ¥ —Hh AT 17 4

v 7)) BROT, WEEEOSMIE50°C30%y, 94°C25y, B
& D Z:111294°C15%), 55°C30%D, 72°C30M DA 7 /L%
30/ & L CRT-PCR%Z 1T~ 7=.

7) LA

150 pgimi~A 7 a < A 3 BE & delilil & A DMEM %
W, Flp-DAT#EJIE K OFIp-SERTHIN 2 5538 L7-. #iloD
WRENZE LT Z AT, SHEYREE1T 9 BRIZ70~90% =
VINEY MIRDEHITHRY-D-U 8T = N T
— AT RICHHRLI-MREZHERL, —WiEsE L. I
VUL TR LREE ARy 3 UREER (DL
DPBS(-) & #&35) THlaZE#, 4% X7 HRNVAT LT &
R« U AR o [ E LI 21T > 7=, DPBS(-) C¥iif
#%, 0.2% Triton X-100 (3 7' ~7 /L KU v F v 30) &
HDPBS(-) C103 ZimL IR 21T 5 7. 0.1%R Y AF T =F
Ly (200 YAEHE) T T— MNEA N AKEIEREE
R (LLUFTBS-TE #Ked) TUEH%, 3% Y v Mig7 V7

VEADPBS(-) TIM 7 1 v &> 7 %47 > 7=, Flp-DATH
BZZ »~ N PIDATHUA (2007%7 K, Chemicon) % FW\TC
SEIR C2HEH], Flp-SERTHdIL~ ¥ AHISERTHIA (10001
7, MAD Technologies) % fV>T4°CT—B, —W&kPik
WP ZAT > 7212, TBS-TTC3[EPEH L, Flp-DATARALIX = /N
P17 v MlgGHuik (Alexa Fluor 488, 500f%#7R, +—E~
A4y TP AT 4T v 7)) AV TERTIURH,
Flp-SERTHHfi@IL 7 i~ 7 A IgGHIfA (Alexa Fluor 488,
20000575, Y—FET7 4 v —I AT T 4T 4 7)
Z VTSR T2, UL AIT 57, TBS-TT3
A, 46-07 Y/ -2-7 ==/ A v R—)L i
# (LLFDAPIE D) & AW TR Lot 21T -
7-. DPBS(-) Tk, L 37— hE{ERILT-.
BEROIREIX, VAT AEMBMSE (Alexa Fluor 488
(DATXIISERT) K OMEYLfn : 510~550 nm, DAPI : 420
~460 nm, AV 2 XR) BV

8) /)7 IV T U AR—Z —HERE

Za—a F T UAIvE—RVIART vEA XY N (F
VX2 T —F N, RAT%R) EHWT, E/T7IV T
VAR—HF —HERBREFER L-. Z0F Y hOHIERE
SNILUTFDEBY THDH. vAFL T ENTFE/TIVH
B DEIET i, MIENIZERY AEhD E~vAF T
DI TENEZRL, TORNBELZRET L EITLY
BRI G EOMREEROMS 2Rk 5. #ilxiE, Flp-
DATHEREIZ 3o\ TRRBRo6 G 3 12 T S 40 5 sk iR
ER/NESTIUE, £ T I VHEBHODATZ I L C oM
NELYD IAFRZBHEDRZ Do TWND Z L2 5.
ROIZ, 150ugimiong 7 a~A ¥ o BEELMEER
DMEM#% V> CFIp-DATHI I X UFlp-SERTHI I A4 K54 L,
AIEOARIENZE LI Z AT, 967 =/ 7 L— NIl
PR (OX10%MM/ 7 =v) L, —BuEsE 7=, R5hh
Hv Bz, 1.0X10*M»H53.0X10° ME TL0BFEIZ AR L
To Bh skt R, SUMBR A U IR BSIEEY (n=4X
I%3) %37°C, 5% COSF T T30/ Lz, #H%, =
2= hFUAI v XV ART viA Xy MEIZ,
37°C, 5% CO5Mh T T30m i S ¥itk, v~/ n7 L
— M) == (BELFaT—T A AT ¥ /) 2L D
eI (BhALIE R © 440 nm, HOEIEE : 520 nm) & JIE
U7z, BRPEsTERSEY), SRR AR A S XA 54 % i
L 72 WHIRR o8t YEBRBE 12 %3 5 & & DR FE D5t IR,
BRINAPRE A SO IAIR G 2 0 U 7= M o ki
(W ViAHHE) 27T 7L, BV IAHRENS0%IZ DI
JEZ50%FERE (LLTFICs, & £50) & LTk, £7-
TR B A S IATSI Y & B B D 1Co % LR
THZLICEY, BFEEROmE 2Rk, ok, bdo
FiRRIITHY IABEPK L IC50 & RO D Z LM TX 700
BAE, BRI & AR BRI CRRE L CRBRE 1T -
7.



Y

2. fERLL 7= R o FrakB~ i A 4 O RER

PERL L 7= M in vitro® /) 7 2 > b T v AR — & —[E
RERA~ O AR 2 244 LU 0 J7 8GRl L 7=

1) BE mRNADOREBDORER

Flp-DAT: i S iZFlp-SERTAIAMIZ DT, NET, DAT,
SERTK VT 7 F o OmMRNAD B #RT-PCR T~ /=,
Flp-DATHE CIXDAT mRNAH K & VT 7 5~ > mRNAH 3k
EBZBND /N R3500bpfEicf@e B, Flp-SERTHH
i CIESERT MRNAH KX VT 7 - mRNAHK L E 2. 6
B3 KH3500bpfHiTiciBsd Sz (Photo. 5) .

Flp-DAT Cells Flp-SERT Cells

Marker NET DAT SERT Actin NET DAT SERT Actin Marker

Photo. 5. Expression of Monoamine Transporters mRNA and

Actin mRNA in FIp-DAT Cells or FIp-SERT Cells

2) B X V3o B ORBLK OB DHERR

Flp-DATHI(Z DWW T, HiDATHUAYE K O'DAPIC &
LGB EAT T, BB % ITo oI T3l L 7-DAT
H 8 Y K H510~550 nmEDE (Rkfa) %R
512, DAPIJEAIT X 5420~460 nmDH0Y (Hta) A Ml
PICHRZ D Z ENTETDN, Y EITo TORWHITETIE
510~550 nmD# K& HE X 72 h o 7= (Photo. 6) .

F£72, Flp-SERTHIIIZ SV TCiE, HISERTHUIAYLE K
DAPHZ L DY 2T > 2. YetaZ AT » =M Tl se 8
L7=SERT# ¥ /R Y fall & 5510~550 nmD O (hkfa)
ZHIEELZ, DAPIERIZ X 5420~460 nmoacyt ()
ZRNENICIEZ D 2 ENTETD, Y E1To TVl
i@ TiX510~550 nmD st Ghkta) 2SHIMaPNIZEE <X 5
NAHI@BE 72> 7= (Photo. 7) .

3) DATR U'SERTIZ X9~ 2 RIRAIBEE A D 1 C5o DRI E
FEH, S H 72 DAT M (RSERT DRERE DB FLMZ DU THHA
L7280, 2 OFREIAERR N2 o (BGPEXTIRIEY)
IZOWTinvitro® / 7 2 v b7 v AR —Z —ERREIT

VY, ZFRENDODATRLOSERT (%9 B ICs A& KD 7=,

DATOREIRAIBAEHA] T H 5 GBR12909 K N 1 A i &
% Flp-DATHHIE A ODAT D FHE I %19~ 5 ICspl L 4LE418.7
X108 M, 21Xx10°MTH Y, Flp- SERTHIEH DSERTD
BRI KT D ICsIZ N FN20X10° M, 21X10°MTH
-7z (Table. 5, Fig. 3) .

—7%, SERTOERMEEAITHLEAL N T U K=
H A T K HFIp-DATHIE H ODATDBLEIZ 535 1Ceol X
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FRZEN31IX10'M, 14X10°MTHY, BLFF U T
X BFlp- SERTHAEH OSERTDFLEIZ A9 B ICsITZ N
N5.9X10°M, 49X10°MTH 7= (Table. 6, Fig.4) .

3. VBB L 7= BRa o0 F7 B~ D3 F 3 X4 M D Tl

BT IZ/ER U 7= Flp-DATHIRZIZ DV TRT-PCRE AT - 72
R, MR TH DT 7 F 2 OMRNARE KDV Rk
H Z 4172 ECDATOMRNAHRD N RBGROH L Z &
25, A LZDATEIG I L > TmMRNABREE LTV 5
LEZ BN
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Unstained

50 um
DAPI Merge
Photo. 6. Immunofluorescent Localization of DAT in Flp-DAT Cells

Unstained SERT

50 pm
DAPI Merge
Photo. 7. Immunofluorescent Localization of SERT in Flp-SERT Cells
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Table 5.  Monoamine Transport Inhibition of GBR12909 in FIp-DAT Cells or FIp-SERT Cells

Drugs Flp-DAT Cells (ICso, M) Flp-SERT Cells (1Cs, M)
GBR12909 8.7x10°® 2.0x10°
Cocaine (Positive Control) 2.1x10°® 2.1x10°®
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Fig. 3. Dose-Response Curves for GBR12909 and Cocaine in FIp-DAT Cells or FIp-SERT Cells
Table 6.  Monoamine Transport Inhibition of Sertraline in FIp-DAT Cells or FIp-SERT Cells
Drugs FIp-DAT Cells (ICs, M) Flp-SERT Cells (ICsq, M)
Sertraline 3.1x107 5.9x10°
Cocaine (Positive Control) 1.4x10°® 4.9x10°
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Fig. 4. Dose-Response Curves for Sertraline and Cocaine in Flp-DAT Cells or Flp-SERT Cells
Table 7. Monoamine Transport Inhibition of 3F-Phenetrazine in FIp-DAT Cells or FIp-SERT Cells
Drugs Flp-DAT Cells (ICsq, M) Flp-SERT Cells (ICsp, M)
3F-Phenetrazine 8.8x10°® 7.7x10°

Cocaine (Positive Control) 1.4x10® 1.5x10®
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New Assays to Evaluate the Biological Effects for Illegal Drugs

Akiko INOMATAZ?, Yasushi ONO?, Akio OGATA®, Yukie TADA? Katsuhiro YUZAWA?, Akemichi NAGASAWA?,
Hiroshi Ando?, Yoshikazu KUBO 2, Hiroshi TAKAHASHI®, Fujifumi KAIHOKO?, Kazuyoshi TANAKA?,
and Noriko HOSHIKAWA?

In April 2005, the Tokyo Metropolitan Government enacted an ordinance concerning the “abuse prevention of psychoactive drugs”.
In response to this ordinance, we devised simple, reproducible assay systems to detect the biological effects of illegal drugs. Here, we
describe results of some tests on these new assays, including tests on the neuro-behavior of mice, re-uptake and release of monoamines
and G-protein binding in isolated rat brain synaptosomes, and the amount of present neurotransmitters in mouse brains. In addition, we
provide results of drug dependence tests such as self-administration, conditional place preference, drug discrimination paradigms.
Given the restricted access to laboratory experiments and that current assays are unable to detect new, popular, illegal drugs, our assays
fit the growing need to detect the effects of new drugs. Next, we developed a new inhalation exposure method to evaluate the effects of
synthetic cannabimimetics. However, owing to the closure of the radioisotope experiment laboratory, we were unable to examine the
inhibition of monoamine neurotransmitter re-uptake in vitro using rat brain synaptosomes. Therefore, cell lines stably expressing
monoamine transporters were prepared to apply a new test, without radioisotopes requiring complicated control and without animals.
The validity of this test was investigated. These novel, developed methods are applied to regulate illegal drugs by the Tokyo
Metropolitan Government committee responsible for the information on illegal drugs.

Keywords: illegal drugs, inhalation exposure, neuro-behavioral observation, synthetic cannabimimetics, mouse, neurotransmitter
monoamines, HEK293 cell, re-uptake inhibition

® Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
®  Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out



