T 6 FERESBHFHREMIE
(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]

I, ERNIZBW TR K v 7' & LT LSD (lysergic acid diethylamide) D#F B A2 i S TR Y,
BLANC X 2 fEREM D3 SRR S AU TV D, AJFSE CTIL, LSD #5E{K(AL-LAD, LSZ, 1P-LSD, ALD-52,
1cP-LSD)ZDWT, 1 b= S BRI A FIH U 7 SEEE R ARAT 36 X OVIVILE R HH AR C O3
O A FIZOWTHRE Lz, S5, fTETc L 57— & L OREESW T R LZ, e b=
VS RAROIEVEREE (B3 2 RHBAHIE ORI B L CiX, CHO-5HT A SZAMWBEHAMIBIC I L T 2t
Y —=Z X7 GCaMP A LT, H LA M & 72 5 CHO-5HT2a-GCaMP fifial A 458 L 72,
AFMpEZFH LT, AL-LAD, LSZ, 1P-LSD, ALD-52, 1cP-LSD (Z2OWTHIT L7=, ZD#EH, EC50
fEl% AL-LAD : 4.36X107°, LSZ :2.70X10?, 1P-LSD : 1.10X10¢, ALD-52 : 1.65X10, 1cP-LSD : >1X107
T o7z, SHTon ZARMKIEMELOFRFE L, AL-LAD>LSZ>1P-LSD>ALD-52 Toh-o7-, KIZ, Hilnz
FIH U 7= 3 ML 0 F2hk L FIMENE 2 6D 2 B CIERL L 72, FEBIEONRRE 72/ N R TOM
AR L7z, &R 8 #A PCR F = —7 %ZF|H L T, CHO-5HTa-GCaMP #ifuz 153 L7, F =
— 7N~ LSD i8R AR L7 & Z A, AL-LAD, LSZ, 1P-LSD, ALD-52 {22V CaEFRIE A5
LD ENERETH D | P 2B X RO R E ek g & RIRRORE R & 72 o 7o, /NVEOER HERIZ L D LSD
FHEROFEMRHICE LT, Milos&k, MHOZOOT 7 ha—La BT 5 2 ENTE T, 1TH)
SHRSEARNT ClX, LSD #AEAIC X ¥ Head-twitch response (HTR)Z3#5%& &1, HTR JEEIFRE 13 AL-LAD
>1SZ>1P-LSD>ALD-52 Th o7, LSD iFERIZ L5 HTR OFBUZIBNT, 5-HToa ZHEEDOB 523
AR ENTZ, ZOX DI ERIE L7TIc L 0 2 —47 y N 7R D RIRERE L, 1TEhSRE AR
R~ S H 5 2 & ¢, U2 PR O FEER O TR E B 2 Hivd,

VL EORERING . SEMHPMER T 2 ZHREOBMIAIL, (ERBEOTRNCRIAFRETH D, [FERIC,
SRR OFBIAIRZ I H U728 O HEIL, O PSR L Wa i ik L TR
HAThsb, £ MNBRHEEOFIFICEY, BAR—ZATOFIHALARELE 2D . BRRT v V7 ORE
RIS C ORI O e SIS HP IR S5,

AB H HIRAETEOELHRE & 722 T S 7z,
KETIE, 1966 FEFRIEIRIZ LY LSD &2
LSD (Lysergic acid diethylamide) 1%, 1938 4 rYa—/v 1 OBHIWE & U2t L7z, o
Hoffman HIZX > TEAT VA vA FEY GRS DETIE, FREENR OTAREMEREEHIEI IV T, R
NIAbEMTHY , LIRIEHZAT DY, LSDIX 3K, FREERUEHER), RS OREE A RS
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BHEFEET BB 1 SO L L THIHI ST
W5, TR, LSD OfbsEd— &2 2 72 LSD
HEREEHTDEM R T v FRE RS T
B S Cung 23,

R KT v 7L LCHER ST\ % LSD #5i
& LTIE, LSD Db E 31 o F—v &2 R
L L7z T ERED lysergic acid (2 =F /L
TIVINT I REEALIZLOTHDLM, 2D N6
KD ATFNIET UNEEICE X T2 AL-LAD 72 &
DV LTS, £72. NI T B F L HEZEA
L7=ALD-52, 7' & B4 = L H: 438 A L7~ 1P-LSD,
raTu A= VHERAEA LT 1eP-LSD, 7 ¥
JANKEZEA LT 1B-LSD 72 & LSD sk
NS S TWD  (Fig. 1) 9,

ENTH, 2024 4512 LSD #FHEARA D DR,

-
—

IR ITROBE D FEC DI L 75517 808 S 41,

HEfEE > TS 9,

A Y TOFMIERE % —IE#8TIE, IP-LSD
(IP-LSD 100 pg) Z&de b SH 7 v & —Hilf,
AR U7 2Erh s (17 s B Aeis S
TND 10, REHITIE, FREEEKCTHD 3-7 /L
An 7= A N7V (3-FPM, EEREARH) @
ERbLH Y, 1P-LSD HIMFH] T 2 D\ IRREDS
VETH DN, B 1 LI, B ITE)
B, BOEEDRI, AL, UREZRLIZESh
5o fal K7~ 7L LT LSD i8R X A 507 AE
FDFHUC L DIEFTEICOW T, KRE LT
BB TH D,

FERIC, fER RT v 7 LT b= 5K
WAEHT 28T LV VERS Z R (b EWisiismiik L
TV M, KETHE, 7 =3 FNT I OEHF;
H (K T & % N-Methoxybenzyl-phenethylamines
(NBOMes)23ititi L T30, 2013 2L, 3 2D
{EA# 251NBOMe, 25C-NBOMe, 25B-NBOMe
DD T, KEOBHEFEMETAr Y a—L IO
Mg IS 19, Suzuki B 20 o
NBOMes ELHIZ K 2 ERER A MRt L, s
FERANDEBEIER LT D B, —J7, HaRR
SRS IR T R (85%) | AL (65%)
HE (25%) MBS Q0D [FkkC, 71T
FrXF—ED L @5%) &FE D REhRRE
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DFIE IR ST D, [FIERIZ, Lipow HD3L
BRRE I C W TREaE Sz 42 L DEBETO
HEEIR 2T LT D 9, ZoRER, ek
T 26 A (62%) (AR, 22 N (52%) I
JE. 11T A (26%) (2 1 BILLEOREEREIED T B
7o 34 N (81%) MLIRZERERL, 22 N (52%)
DR LWVEBY 28R Lo, 72, 1341 B1%) T
ICU L~V DIRIEDLEE & S 472, NBOMes |38
DR EIFAERN M ZAERREE DN RA T D Z & 23
MEINTND,
ZOXDITHHAREM TH DR NT v 7
AN X0 B E DA Lo e, BOREREL
B Gl SR A B & 72 o> TN D, fERR
RZ » ZTHbFAEED—E (L LT D F R3S
WIIRZBAHES D72, —FETRtT 2 FEDR
FPMELL Tpo TN D,
AWFFETIE, fEBR N T > 7 OMER T 255
REDEERES 7 EIER L, iR KT v 7
H ARG 2 R e & ONZ RS IOV AT RE e/ VRS HY
BB A AR & Uic, AR Mlaz Hv
T LSD #FHEARDIEM I KO H OMa 2
T 57O, BNLERTH S CHO MifuzFIH L
T, b h-tr b=y SHTWw ZFEB IOV
ULt Y =S8 GCaMP ZEA LT, H
NSRRI 72 % CHO-5-HT24-GCaMP il
AR LT, KITAE D 84 % L Shvd LSD #
RO A T o7, £7o, ARZFIH L7235
FRHWEDFEME L FEVEA =D 2 HRYT, FiHiE
OVATRE 2/ VRSO R CORI FTERIZ DV T
MRt L7,
B. A &

il
LSZ ((2S,4S)-2,4-dimethylazetidin-1-yl)
((6aR,9R)-7-methyl-4,6,6a,7,8,9-hexahydroindol
0[4,3-fg]quinolin-9-yl)methanone,
(28,3S)-2,3-dihydroxysuccinic acid

1P-LSD: (6aR,9R)-N,N-diethyl-7-methyl-
4-propionyl-4,6,6a,7,8,9-hexahydroindolo[4,3-fg]

quinoline-9-carboxamide



e ALD-52: (1-acetyl-9,10-didehydro-N,N-
diethyl-6-methyl-ergoline-83-carboxamide)

e 1cP-LSD: (1-(cyclopropylcarbonyl)-9,10-
didehydro-N,N-diethyl-6-methyl-(8[3)-ergoline-8-

carboxamide

ZAdH L 7=(Fig. 1),

1. LSD #FEfkDt o k= Z5RAER

Chinese Hamster Ovary (CHO)F v A =— A/~
22 —PIEMIAIC e bt r h =2 5-HTox 24K
BNV Lt —237E GCaMP %
HBALT, ByYy®mbtmiMias: 25
CHO-5-HT2-GCaMP il 248057 U7, Z O %
LT, MR LS SRR ZRIE LT, 96
NT7TZ w77 L—h (Greiner)lZ 5x10% cells/well &
725 X OIHEFE L, 37°C - 5.0% CO, 5oft F T4
L7z, 24 IKffit% AL-LAD, LSZ, 1P-LSD, ALD-52,
1cP-LSD % WA X % 8 Yoo i D b % |
Flexstation 3 (Z X WIE L7z, T —HF T ComE
(Relative Fluorescence Units, RFU) & | FEUEILIEDTE
FEL LT 5-HT(10 MR Z 100% & LT
fiEHT L7,

RSO RO ER

mtﬁﬁ%&bf\%774ﬂfm~fﬁﬁﬁ
g (AAKE ) ZFIH Lz, PCR F2—7 D
RER L, Fa—T T8I a—T70NE T TH
HTED &) IR v 7 2 ZERL LT= (Fig. 2),
BT ER A D CHO-5-HT2a-GCaMP Al
% PCR 17 = —7(FastGene 0.2 mL, 8 ##F = —7,
HARY =317 4 7 AN 1x10%cells/tube & 725 X9
\ZFERE L, 37°C * 5.0% CO 5o FC 1 BeflFE L
72 =01, AL-LAD, LSZ, 1P-LSD, ALD-52,
1cP-LSD (1 uM)ZIRAN L, "t EDZEb 2 JIE L

77

3. Head-twitch (DFFiff

WP 512 & % Head-twitch response (HTR)D#
= WE LTz, AL-LAD, LSZ, 1P-LSD, ALD-52,
1cP-LSD (1 mgkg, ip )k VR S5 HIR &
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Miyata & DFHENES> THELTZ Y, v~V 2%
T AT 7 BUYERI 77— (22cm X 12.5¢m X 15¢m)

(B L, Y510 4310 HTR OFFFsIEHA- T
ELT,

C.# B

1. LSD #FHEfA

CHO-5-HTza MR A FIH LT, AL-LAD, LSZ,
1P-LSD, ALD-52, 1cP-LSD O 5-HTaa 2 AEH
ZfREMT L7z, AL-LAD, LSZ, IP-LSD B LT
ALD-52 OWINZ LY | IREERAFR) a0t O
A fERS S Av7-(Fig3), EC50 fifiiX AL-LAD :
436X107°, LSZ : 2.70X10°, 1P-LSD : 1.10X10°,
ALD-52 : 1.65X10°, 1cP-LSD : >1X10° Tdh-7=,
SHToa SZAAIEMEALOFREE X, AL-LAD >LSZ>
1P-LSD >ALD-52 T~ 1=,

2. BRIV HHER OBSRER TR

PCR F =—~7 W CHO-5-HT24-GCaMP #fi %
#ERF L AL-LAD, LSZ, 1P-LSD, ALD-52, 1cP-LSD
(1 WMIT & D HEFE IR OfRAT 24T > 72 (Table
1), FHOUINZ L > T, AL-LAD, LSZ, 1P-LSD,
ALD-52 OWINC X - THOEEOBINN R X
770 —J7. 1cP-LSD {22\, mﬁ’ég@t@ﬂn
MBI N72 o7,

3. Head-twitch DA
Head-twitch response (HTR)D#783E4) & L CH
WHRTWS DOI (1 mgkg, ip)lk-> THER
HTR(25.3+4 [8/10 ) DiER MR LTz, S BIZ
DOI |2k > CTiF% &4D HIR 1, 5-HT2 &K
FEHIEE ketanserin (0.6 mg/kg)DRIALEIZ X D HE
(A S 72(1.942.4 [F1/10 43), AL-LAD(18.4+1.5
[8]/10 43). LSZ(11.5+3.7 [E1/10 43), 1P-LSD(9.9+2.9
[81/10 43). ALD-52(8.9+2.1 [A]/10 43)(Z3\ T HTR
@%éfﬁbﬂi%; SNz, 1cP-LSD(0.9+1.1 [E/10 4Y)

6 BRI IR S Lo T,

D % =



LSD #FEfR, A A4 NMEE, ST E
JA R, Br F=U A AMEREER, AR KT >
TDERITHY , BRAKZHNFEBAER LT
BY ., MR COMHSIEE 2> T D, fElR
RZ v 7 oygsE, iz bbb g, K
RELTREL TR T, By ORRE 2465
fELTWD, RO, FFEDHW A Hi L
T, WAITH LIB335 2RI M5e T
WHRTHD, 29 LI AEFTRET B 72012,
fEBR BT 7 OREFEIaRR & 2 OVEH 2 bl Z7F
i D> AT DEMHFS D Z ENLEND,

ARFIETIL, fEE N7 v 7 OMER T 2 3
HIZER L, fab B 7 > 7k i 2 /ER72 &
TR BIEUNRTRE e/ VIR R O BEFS &3k 7=,

LSD #FHEMROEAAE LTEE e b=
SREEZ—7y B LT, EEWERR L O
ORI ZEH S 5 728 BINCZERR T H CHO
MlEEFIH LT, B h-Er b= SHTa 2K E
Oy b —5 %78 GCaMP %38
ALT, BY®mbMmiae s
CHO-5-HT2a-GCaMP il 2 HEEE U 7=, BEREREAMILC
. ITHEOFGENF-E E 72> T D LSD FHEA
(AL-LAD, LSZ. 1P-LSD. ALD-52, 1cP-LSD)

ZAH U7-, 2 L7 LSD #FE/A D 5 H, AL-LAD,

LSZ, 1P-LSD, ALD-52 (¥t v b= SHT %%
RAER 2895 Z E RSN o7, £72.
ITERNSEPRAAOfRNT Tl AL-LAD, LSZ, 1P-LSD,
ALD-52 |3 Head-twitch response (HTR)%Z #5587 5
ZENHALMNNIR 5T, SHTom ZREFE 0D
RS, HTR UL 5-HToa SZAKRDBIH.23
TR I, ZOX D ITHIRaEFRIH L7fifdTic &
0 E—0y b ERDERWEREE L, {TEIEE Y
AOFBRAR S5 Z & T, il PR o
BEEHOTFINENSLSEEZ BND, — .
1cP-LSD (22T, Mifa e O TEISE B A fR AT
IZBWT, BRARBGHEKISE RS o T,
1cP-LSD I[ZBW\WTIL, 7'a KT v 7 ORER L
TEY  REWTH D LSD AR 2 & AR
TESI, S ORDBANDMETHD LB 2 BLD,
LEOFRERNS, Bt s 72 5
CHO-5-HT2a-GCaMP HHfalZ L HAERERFATIL, & —
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Ty N ERDZFIRERE L, FEYEHRE DL
BN FIRECd W B EER ORI AIRECTH 5
EBEZBND,

HIR AR U-RHiEL, WEOFEORIC
Iz, YEFZEBL THICTE 2 CTHERRTETH
HEZEZBIND, LSDFHERB IR b=
PMEREOL R OB T, Nt r k=
VEZRKOEMALDMETHD LD,
CHO-5-HT2-GCaMP il 368l LSD FHE{ Ko
LIRVER ORI D EE 2 HiLd,

I, MRz FI U3 s ko 32 & F)
@z m» 2 BT, FRLIEOAHE MR
HEROVER AR T, ARSI T D a0 ORIEIC
17— b U = ORIV ETH B,
FERERHIN 23 25551, SN b O EME R
W L2 T D BN B D, — )7, WEORM
A £ BN E T 256, —EREIG O
FEEPIET D 2 & TREATREE 72D, TEiFI
SNTNDLEAT L— b U — X —FDREMR IR
T, BEIOT=ONTHIE D& > —ER5 Ol 1
REBMETHY | B A UERITEE ST
RN, T, AWFETIE, FEHEOTREE 5
728, BIHEFCOfEHFTREZR 1 T RV OFRH
B —% R U CEABIED FTRE & 72 5/ Vil
Serp e A ER L7,

8 3# PCR F =.—7'|Z CHO-5-HT24-GCaMP llfl&
e, LSD aREARZEH L C, /MREDERR
HEBEORHEREZ I L= & 25, FYOLLEIC
KA AR TE D Z LV LT, R
U 7o/ NIRRT OfERTT — 2 1%, kDR
T L— MU =X —ORRHfER & —E L TBY |
g DT H O/ NR R & L CEHFTRE Cd
5D Z L RHER SN,

ABFFETIE, CHO-5-HT24-GCaMP #ifads L OME
U7/ VIR T . LSD B8ROV EFIfRT
ERHBIICHERTE 2 EBMLMNT o7,
CHO-5-HT24-GCaMP el % )RAEH %779 LSD
FHEARB L O e b= AR ERSRIZEA L C
AR A L 7 VTR A AT
BB CHD, £, AW TIER L/ Vil HERD
FIRIZ X 0| HEEDM | LB A= 2 TOFIH



HAREL 2D | fEBR FT v 7 DR EEY T
DIFRE DR 72 SIS S D,

E. #& &

ABFFETIL, LIRAER 2777 LSD sF kot
FHABAE & L C CHO-5-HT22-GCaMP FlfEOfSNT 72
N/ VIR R OVERU TR LTz, ASHIR
13 LSD #HEARIZ I U C AFAIERAEI TR L 72
WEERHAIOS I RTEE CH 5, Fo. AW
YRR L 7/ VIR AR ORI K 0 | BBl m)
EEBAR—ZTOFIHLREE 720 | fER N T
> 7 DI FAREH COIRNEEY O 72 812
ISR E D,

F. &3k
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1P-LSD

Fig.1. Chemical structure of LSD and LSD derivatives.
LSD (lysergic acid diethylamide)
LSD derivatives: AL-LAD, LSZ, 1P-LSD, ALD-52, 1cP-LSD
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1R AP
(Z7a—7)

Fig.2. Compact fluorescence detector for mobile use using probes of optical fiber.
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5HT,4-GCaMP cells. Changes in intracellular Ca* levels were detected as changes in fluorescence in
**P<0.01 vs Veh-treated group.

Effect of LSD derivatives (AL-LAD, LSZ, 1P-LSD, ALD-52, 1cP-LSD) on intracellular Ca" levels in

CHO-
the Flexstation 3. Each columun represents the mean with S.E.M. of three indepent experiments.

Fig.3. Effect of LSD derivatives on intracellular Ca®" level in the CHO-5HT25-GCaMP cells.
*P<0.05,



Table 1 Comparison of effects of LSD derivatives

RBAEERRALBHIEF INLER SRR AR
LSD derivatives | Stationary fluorescence detector Miniaturized fluorescence detector HTR $#3H
(EC50) (F1)
AL-LAD O (4.36X1017) O (I O
LSZ O (2.70X10?) O (24) O
1P-LSD O (1.10X10%) O (16) O
ALD-52 O (1.65X10%) O (12) O
1cP-LSD X (>1X109) X (2) X

HTR : head-twitch response

F.I.: Fluorescence intensity
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