o5 FERESFEBHFHREMIE
(BEM - EEBRZFLX25 M) Y1 IV ABEHARER)
PR E DL PRSI E DG AR TR 581 (23KC1002)

AR RBES

e ZzF AL REFRRVUYERBEICEAT SHE

MESEE  REEE (HRERKE EFR REFHER)
BAESE  ElR— (Eifke - MEERMEL 2 —RBHRERERS EMKRERRELR)

(AREE]

TxXTFAT IVROMBRET v 7T, tr b= Z/REREEZRT L SND 2,5-Dimethoxy-4-
chloroamphetamine (DOC)HZ DWW T, B b= 2 A BMIIE 2 R H U 72 EER AT 3 L O T 3K
FHRHEORBUCET 2Rt 21T o 70, &1 b= ZRRERZEO SEEREH SRR OfEEEIZRE L T
I%. CHO-5HT2a = ARSI I V> T e o —% X7 GCaMP 238 A LT, BELEeHH
f & 72 % CHO-5HT:a-GCaMP Ml i % #% 5 L 7= . A M a2 F A L T . DOC &
2,5-dimethoxy-4-iodophenethylamine (2CI), 2,5-Dimethoxy-4-iodoamphetamine (DOI) 3 X O 3 FHFH D
N-Methoxybenzyl-phenethylamines (NBOMes) : 251-NBOMe, 25B-NBOMe, 25P-NBOMe (Z-DV N TH#AT L
72 EOFES, BEC50 fEIE 2CI : 9.9X10%, DOI : 2.0X10°, DOC : 8.8X10%, 25I-NBOMe : 5.42X10',
25B-NBOMe : 3.30X10'3, 25P-NBOMe : 7.1X10"° T -7z, 3FFHD NBOMes (22 T, 2CI, DOI,
DOC L V581 Th o7, WIT, MfaZFIH U7 Sk s o ot & FMErEZ & e 2 R CTER L7z,
FELIEORRE /NSO g COM 2 M8 Lz, Bl o 8 #A! PCR F=—7 ZHHAL T,
CHO-5HT,4-GCaMP fifld 55 L7=, T = —7 N~ 25I-NBOMe, 25B-NBOMe, 25P-NBOMe % ¥/l
Tl TA, #NFNERET 5 2 ENRETH o7z, /IMEHOmHZROFZRL~T T, e F=5%
OFEMFRHNCE LT, MlOREE, oo o 7 e ha— Va2 BT 5 2 &N TE 7, [TEEEY
fif#HTCl. DOI 3 LT DOC 1% Head-twitch response (HTR)Z#5%& L7=, Z @ HTR (%, 5-HT2 & MAHEHT
3K ketanserin DFTPLEIZ LV AEIZHHEI SN2 &b, Ba b= S-HT B, R, S-HToaa 8
ROBAEPRE SN, ZOX I ITHEFRIHE LTk ¥ —7 Y b LR D RIKERE L, 1TH)
FEP PR ER AR ST 5 2 & T Bl AR R OB EEHO TRIELS LB b,

VU EOFERN G EIHMER T 2R ORBARL, /ERHMREO FHICFIHATRETH 5, FERIZ,
SR DI B AR U723 O AL SO AR SRR TIRAE L2 Wal i s S LTF
HAChsd, -, INRHEEOFMIZLY, BAL—ATORMALAHEL D R KT v 7 ORRE
RTHLY; CORRKREY) O 72 EISHAB IR SN D,

A B B N-Methoxybenzyl-phenethylamines (NBOMes)(Z,

2C 7T ADT =31 FINT I U OEEHEARTH

SIRNER Z R EOELHNIER > TR Y, £
SEE 2o TD, FHTZ, Br b= RIS
TEHT 233N T, < O LV VEREZ R
ftH& A m@EIE KL TWD D,
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5. KETIZ, % NBOMes MWiim L TEY .,
2013 £EI2iX. 3 2 D{LA& Y 25-NBOMe
25C-NBOMe, 25B-NBOMe 73JJ6>C, KE DI
HYNETAT Y 22— BB E SN2 2,



Suzuki 513 20 50> NBOMes #LHIC & 575475

TERAMNT L, HIHRARCR A~ O A FRH LT
% 3, —J5, BAERCRA~ORELR)T, SR
(85%) . milfilE (65%). FEL (25%) H@ILRS
ncTwns, [tk 7v7rFrdr—¥o LA
(45%) ZA1F 5 BERUHRIMIE D FE & a8 S4LT
W5,

[FERIZ, Lipow © OSTERFRAZ 35U TROEHE
ST 42 ZLOBETOFEIERZIT LT D
N, ZORER, PEIERTIE, 26 A (62%) (A
Bk, 22 N (52%) (2@, 11 A (26%) 121
[BILL EORERIER A BT, 34 N (81%) H34)
TARER L, 22 N (52%) 23 L\ ETE) 28050 L
77o Fi2. 1341 31%) TICU L~V DRI
L X7z, NBOMes [ 338 22 5 A BRI Z f/E
FEBYENGA TH D Z LAVRIEEI N TV D,

ZOXITHHEREN THHER T v 7
R X 0 e EARAE LI E, ReRERE
BCINSEA S R HALEE L fp > TS, fElR
RZ » 713G O —H 0L LT D HkRE
WIISZEAAET D72, —FE TR 5 FEDH
FEDRMBL L I 5T D,

ARFFETIE, Gk KT v 7 OMERT 2 3%
REEORREY L XV BEIZER L, fER R T v 7k
HHFAIRE 2 VRS2 & ONCRFDIEON RTRE 2 VR
BEEROBIFR A HRO & Uic, AR, Mifaz A
Ter b= Z R EREOEH B L O O
Az BT 5720, BNLZERK TH5H CHO i
fazFHL T, & b-Fr b=y 5-HToa &AL
O b —H X7 E GCaMP %
ALT, BY®mbMmiae s
CHO-5-HT2a-GCaMP a2 #8528 U 7=, ZIRAIER D
WD EEINDER =R ERROHE
EiToTz, F£7o. MlaZFIH Uiz S tiko 5
itk ERNEMEZE m D 5 BT, FFHIEUREEZ R/
AR AR CORH P RIZ OV T B igE LT,

B. /5 &
RS -

e 2 5-Dimethoxy-4- chloroamphetamine
(DOC)
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e 2 5-dimethoxy-4-iodophenethylamine (2CI)

e 2 5-Dimethoxy-4-iodoamphetamine (DOI)

e  N-Methoxybenzyl-phenethylamines
(NBOMes) : 25I-NBOMe, 25B-NBOMe,
25P-NBOMe

ZfEH L7=(Fig. 1),

L iRl e b= AEHSE O e b= S AR E
H

Chinese Hamster Ovary (CHO)T ¥ A =— A/ A
AL —PIHMIIIZ e b a b= 5-HTo Z8YK
BT btz —% 37 E GCaMP %
BALT, BX®tHmEMBEE 2D
CHO-5-HT24-GCaMP Al A2 48637. L7z, Z Oz
FEFLC, MR LY T NREEARIE LTz, 96
N7 T w77 L—h (Greiner)iZ 5x10* cells/well &
725 X HITIRE L, 37°C + 5.0% CO, S T Ch#%
L7=, 24 K§fiit%, 2CI, DOI, DOC, 25I-NBOMe,
25B-NBOMe #3 L O} 25P-NBOMe #RINC L 2805
FREEDZM L% | Flexstation 3 (IZ L W HIE LT~ T—
23R (Relative Fluorescence Units, RFU) &
LU CHftbT L 7=,

2. /MR R O/ERY

HOERHER L LT, 7 7 A NN T o — T ok
frtigs (HAMES 1) ZFIH Lz, PCR Fa2—7 0
ERTSNE, Fa—T T8I a—70NE T TH
HTE 2 LI v 7 2 %AERk LT (Fig. 2),

HAZHOERR AR CHO-5-HT24-GCaMP #lifie
% PCR HiF" =.— 7 (FastGene 0.2mL, 8 ##F = —=
HARY = 3T 4 7 AN 1x10%cells/tube & 725 &L 9
(ZHERE L, 37°C * 5.0% CO 5§54 T C 1 IFfIERE L
77, =Dk, DOI, 25I-NBOMe, 25B-NBOMe #3
L TUV25P-NBOMe (1 pM)ZIRINL., dEEDOZ L,
ZRE LTz,

3. Head-twitch DR

H P 52 & % head-twitch response (HTR)D#;
HAEWE L=, DOC [ZLV#F¥ S5 HIR %
Miyata & DFET)ES THIE LT Y, F£7-, HTR
DFFFEMEEY & LT DOI 2 L=, DOL B L
DOC (2 X W #F¥ &5 HIR (2659 % 5-HT %245




DT ketanserin (RS 5-D 30 43X 5D
AR LT, ~ U RET T ATy 7 BY#@R]
—(22em X 12.5em X 15ecm)iZf L, DOI ¥ L}
DOC #5- 10 438D HTR DI HIE L=,

C.# B

1. Fo b= 2 RIMER

CHO-5-HToa i ZFH LT, 2CL, DOLFE XL
DOC D 5-HToa SN E At L7z, 2CI, DOI
BLODOC DI LY | ROt
DHENNAHER S HU7=(Fig3A), 2CT (025, 1 pM),
DOI (025, 1 uM)F LU DOC (1, 4 pM)IZ X B8
SRS OHANERIL, EBIRAY 5-HT, SRS
ketanserin (Ket, 10 uM) DRIALEIZ LV 524124
il & #17=(Fig.3B), 2CI, DOI 35 X O DOC 1% 5-HTaa
SRR EN UCEBER 2R 2 E S NI 7R

77,

2. BBl VRO AR H R OBERER AT
PCR F = —7WC CHO-5-HT24-GCaMP i %
#EEF L DOI, 25I-NBOMe, 25B-NBOMe ¥ L
25P-NBOMe ¥R (T 1uM)IZ L D HEDEF R
FEDFFNTHAT T2, FMOTINZ L >T, vv—
TR — 7 BEHN, SOLEDOHINHER S
(Fig. 4) ,

3. Head-twitch (25} 2 /2%

Head-twitch response (HTR)D#E%EHAM & LCTH
WHALTWS DOI (Imgkg, ip)ll k- TAHER
HTR O a2 LT, S HIZ DOLIZ L > Tk
FEEINDH HIR X, 5-HT, SeAARFEHEE ketanserin
(0.6 mg/kg)DRITALEIZ X 0 A BN S 7= (Fig.
5A), ATFEEHAVT DOC (¢ mgkg, ip)hZkbd
HTR OiFFREMRNT LT- & 24, AE7 HIR i
ERZA92Z L NHLNICR -7, DOC 4
mg/kg, ip )2 X > THHEIND HIR FFFIEMIX
5-HT, 52 453K ketanserin (0.6 mg/kg) D RITALE
IZ X0 FEICHHI S 72 (FigSB).

D. & %
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FEAA NG, G FE /A R kR
b= U RRERSEL, B N T 7 DFRG T
B, FekEHCimESER L TR Y, A
FECOHERIE L 72> TN D, fElR KT v 7 D
T, BRI bic bbb, RIRE LTIRE
LTEST, FuddmofEE b LML T\ 5,
RROJFRIZ, FrEDOFEMZHHIL Th, RxIZ
B LWIEDBIGT DRI TV D R Th D,
29 LIRI AT 572002, fGRRT v 7D
eIt & 2 OER &2 HGHIZFHT 2 AT A
AR5 2 ENEEND,

ARFIETIL, Gl KT v 7 OMER T 23
HIZER L, fabi K7 > 7k a2 /E7e o
TR LIEORTRE S/ VIR R DO BRFE A3k A T,

tr b= U REEREE X —7y R E LT,
FHYWER B KO A OMIRZ BT 5720,
NEETERCH D CHO flfa I L C, & h-tnrm

N = SHToASZ BB L OV o e o —H
X GCaMP 2 LC, BNCH R
& 72% CHO-5-HT2-GCaMP &5 Uiz,
RERFMIC L, dEOTRENIE E 2> Qb n
= RRERSR A Uz, FHMiL7=t = b
= URAMRERISET, )72t m =2 SHTw
HAHIER 2692 Z LA LN o7, £
7o ATEEREAAOMT L0 . o b= U mIRE
H#TH D DOl 8 L DOC (% Head-twitch
response (HTR)Z#%5%& L7z, Z @ HTR (X, 5-HT2
ZRRFEDTEE ketanserin ORULEIZ XL D AT
HlEsnizZenb, o b=r 5HTL ZAIK, Fr
12, SHTASZEEROB IR SN, 20X D
SRl Z R Lo L0 ¥ —F > N e b
BREREE L, (TEREE A TR~ X 5
& T, HUHZR HRARRER OF EEH O PRI AR
DEEZ LD,

U EDFERNG . B stk b & 72 %
CHO-5-HT2a-GCaMP HifEiZ L HHEEREmI L, & —
Ty NI DR REE L, FEYWERRE O
BENFIRECd 0 A EEH ORI ATRETH 5
LEZBND,

A ZFIH L7-aix, WEOFEORIC
Mz, fEAZE G THICX 2R CTHARFETH
LHEEZLBND, Tu b= BRI ERSRORE



TEHORB T, MNtr b= BB OTEHE L
DA T D Z & h D, CHO-5-HT24-GCaMP #lifie
FETRAE e b = A EIEE B TR E
HORBETHNBSISEEZ HRD,

W, HRaZ R U7 S B0 3250 & F
EtEZED 5 BRYT, FELIEORRE e/ NI ER
Mg OVERL A3 T, MRS5S D EEORIEIS
I3, 7 L— N — X ORI VI TH D,
FERERHI A3 255513, FIRIND b D IEME%
BB L T D BN B D, —F7, WEOR
HEF0 B E T 556, —ERRIZROE0R
ERRET D Z & TRISITRREE 72D, HEFIH
SNTWDHEAXT L— N —F —EDOREEMR g
Tl BEIOT=ONTRIE D o H—E 5 Ofififfi 1E
REVNMETHY, EAOUERIAEES LT
2V, T, AMFETIE, RGEOCRREET D
7o, BIHEFCOMH TR 1 T L OfEH
T —ZFH L CERBRIEN ATRE & 72 2/ Vil
SehrtdE 2 ER U7,

8 1 PCR 7= — 7T CHO-5-HT24-GCaMP #fiix
FiE%, e b=V ERE AR LT
/RSO N EE O RE 2R L 72 & 2 A,
HOWEIZ L0 HOE AR T& 5 2 & 23
B U 7o, BUYE U 7o/ VRSO e DR 7 — & 13,
PERO RIS L— N ) —F— DS & —
HBLTEY, Ehto-do/ Ml LT
FHARETH D = L 3R SN,

AWFZETIE, Er b= RERSE OB H
HED CHO-5-HT2-GCaMP #7225 ONT
INERRHOVERUZRRED LT, ARl Ee h=2
SARMERZRCEA L C, (@R IR L7
WVEFERIRRI IO FTRE T B, 70, AL
YRR U 7o/ VR SR ORI K 0 | Bl D m]
FEBEAR—ZATORMHGAREE 720 | iR KT
v DR FLASRRBS COJRREEM ORI 72 £
JISHDEIRF S LD,

=

E. #& &

AT, Ba b= R EREEOR A
AHfE & LT CHO-5-HT2a-GCaMP DAL 72 &
NIV SRR R OVERNZ Rk LT, AKX
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o b =SB EREICE LT, ks
(ARAF LW NS ATRE T D, &
7o ARFZE TR L 7o/ VIR R ORI &L 0 |

BEEWMEDM | LB A=A TOFHBAREE 720 |
JEBR R 7 > 7 D% RAREIS TOIRIRFD D
H7e SITSHB T S D,
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Fig.1. Chemical structure of phenylethylamines.
2C-I (2,5-Dimethoxy-4-iodophenethylamine)
DOI (2,5-Dimethoxy-4-iodoamphetamine)
DOC (2,5-Dimethoxy-4- chloroamphetamine)
N-Methoxybenzyl-phenethylamines (NBOMes) : 25I-NBOMe., 25B-NBOMe. 25P-NBOMe
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Fig.2. Compact fluorescence detector for mobile use using probes of optical fiber.
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Fig.3. Effect of serotonin receptor agonists on intracellular Ca>* level in the CHO-5HT24-GCaMP cells.

(A) Changes in intracellular Ca?* levels were detected as changes in fluorescence in the Flexstation 3.
Results are expressed as mean (n=3). (B) Effect of pretreatment with SHT, receptor antagonist ketanserin
(Ket) on 2CI, DOI or DOC-induced elevation of intracellular Ca?* levels in CHO-5HT24-GCaMP cells.
Changes in intracellular Ca’* levels were detected as changes in fluorescence in the Flexstation 3. Each
columun represents the mean with S.E.M. of three indepent experiments.

**P<(.01 vs Veh-treated group. #P<0.01 vs. 2CI, DOI or DOC-treated group.
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Fig.4. Effect of serotonin receptors agonistic actions of DOI in the CHO-5HT24-GCaMP cells using probes of

optical fiber. Changes of fluorescence were observed after treated with DOI or vehicle (Veh).
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Fig. 5. (2,5-Dimethoxy-4-chloroamphetamine @ head twitch (Z %7~ % f22E)

Effect of acute treatment with 2,5-Dimethoxy-4-chloroamphetamine on the head twitch response in mice. (A)
Total head twitch response changes after acute administration of 2,5-Dimethoxy-4-iodoamphetamine (DO, 1
mg/kg, i.p.) in mice. Effect of pretreatment with a 5-HT, receptor antagonist ketanserin (Ket, 0.6 mg/kg, pre
30 min) on the DOI (1 mg/kg)-induced head twitch response in mice. Each point represents the total head
twitch response counts with S.E.M. for 10 min (n=5). (B) Total head twitch response changes after acute
administration of 2,5-Dimethoxy-4-chloroamphetamine (DOC, 4 mg/kg, i.p.) in mice. Effect of pretreatment
with a 5-HT> receptor antagonist ketanserin (Ket, 0.6 mg/kg, pre 30 min) on the DOC (4 mg/kg)-induced head
twitch response in mice. Each column represents the total head twitch response counts with S.E.M. for 10 min

(n=6). Dunnet’s posttest was also applied on each graph. **P<0.01 vs. DOI, DOC-treated group.
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