7 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]

U, ENICBWTER K7 » 7 & LT LSD (lysergic acid diethylamide) D& E A HH S TH Y |
LN X D0 O E bR STV D, AAFFETIX, LSD #EA(1V-LSD, 1T-LSD, 1cP-LSD,
LSD-A. LSD-B, LSD-O)IZDW T, k1 b= S5 AIEBUING 2 F1 ) U 72 B E AT 3 L OV IV a0!:
FHER T OIEYRH ORI OWTHRET L7z, E72. {TEMENT CiX LSD #E (A2 L % Head-twitch
response (HTR)DFEBLUZDWTHEET L, Ml K 28 L ATEEE 77 — & & OB DWW TR &
1Tolz, R F=ZRHROIEMIREIC BT 2 3HMMMALOREELICBI L CTld, CHO-5HTa S2 A RFEBLAH
Iz o bt o —2 N7 GCaMP A3 A LT, B iHiiE & 72 5 CHO-5HT2a-GCaMP
MR 2 UTc, Al ZFIH LT, LSD sF R DIEMIREEIC OV THT L7z, £ O#ER, EC50 fEiX
LSD-A : 5.04X10°, LSD-C : 5.29 X10®°, LSD-B : 3.58X108, 1V-LSD : 2.18X10%, 1T-LSD : 2.46X10°,
1cP-LSD:3.48X10° T > 7=, SHT2a ST AIEME( L DR 1T LSD-A >LSD-C >LSD-B>1V-LSD > 1T-LSD
>1cP-LSD Th o7z, KIZ, M ZFIH U 7= 3t ik O Eohth & FlEMEZ2 mo 5 BB CERL 72, £F
LiE A e/ MR S oM AR Lz, Bl o 8 @A PCR Fo2—7 %#F|H L C,
CHO-5HT24-GCaMP filia & 5528 L7z, F=—7 N~ LSD FEAKEZ RN LI=E 2 A, T_XTOHEMITE
WTHAF AR T A Z LR ARETH D | Pa 2 & MO RAEOLR g & FERORER & 72 o 70, /M
HOUMRHERIZ K D LSD RO MIHIZE L T, Mlaosi&EE, oo 7 v ha—L a2k
T 5 Z N TE T ATENEE AfRNT Tl LSD #5812 X ¥ Head-twitch response (HTR)723#%% 41, HTR
FEHIBRE T LSD-A>LSD-B>LSD-C > 1¢P-LSD > 1T-LSD>1V-LSD T&h 7=, LSD &Kl L5 HTR
DFRBUZIBN T, 5-HToa ZRETEVETRE & OFBIMENHER SN2, 2O X D IS Z R L 7=fi#dTic &
DE—70y N R DZREERE L, (TEIERE PR TR~ S5 2 & T, il 72 PR R O f 55
TEH O TR EEZ HILD,

VI EORERING . SEHPMER T 2 ZHREOFBMILIL, (ERBEOTRNCRIAFRETH D, [FERIC,
SRR ORBIAIILZ I U7 ) O AL, O PSR RAE U WVafErof ik L TR
HATdhsd, £, IVHRBRHEEORRICLY, BEAX—ZXTORML LR, GR T v 7 D3RR
BB CORIKEEY O 72 SIS IR S D,

A B # Hoffman HIZX>TEAT VI A REDALS
NIALEMTHY | LIFIEREA TS V. LSD I
LSD (Lysergic acid diethylamide) (. 1938 EiC R ETZOELHAMEE L 72 - CTHH S -,

-13-



KIETIE, 1966 AR FREEHGTRIC &V LSD % A
I a—)v 1 I & LRI 2 e L7, 03
[T SRS B ONAPRE SRR Z 36U T L RRSEE,
PRI, AR N OV T R ek 2
FEET BN 1 SROMIEE L CHIfl S Tngd,
UL, LSD Ot D—E% 2 % 7= LSD ihd
HREEHETDRER KT v 7 8D RS HCR
EnTn5B 2,

faf K7 7L L TR SN T\ 5 LSD #hE
K& LTiE, LSD D8I TA o R—/L 2R
L L3 U ERKEO lysergic acid (V=T /L
TIVHRT I REEGLIELOTHLMN, 2D N6
MDA FNIAET VAIIZE Z 7= AL-LAD 72 &
DB L CWND, £, NI T BT AE A
L72ALD-52, 7' 4 =)L FL A3 A 7= 1P-LSD,
ruTu A= VA HA L 1eP-LSD, 74
JANEEEEA LTz 1B-LSD 72 £ D LSD &k
NS TWD (Fig. 1) 9,

ENTH, 2024 4512 LSD B8R A D ORI %

BEIARITHROBE D FEC DI U 75517 808 S 41,

fEfEE 7o TN D 9,

LSD FHE(RDELHIZIsIT DR EIC OV T
(. Lol R Y 27 | HEEAZENE) THPPD (4]
REHREE) | 22 NS TV D, T
HPPD [ ELHE T2 < dids S A RIEA T
b0 BRFRE ST ERRINET D
ATREMEDS IR SAL TN D 10,

LSD (& T 5-HToa SZAE~MER LR >~ b
U — 7 DGR RE LS E 5, RSO
FIREMEZNER Shd—J7, Dk - UE BES- IK
i 572 & o B AR AR S —ERIG TEL D
T EAUREN, DEBEE I EREA RN &
WARBINTWVWD, IBIT, EYHEEE

(CYP2D6 72 &) DIRHIZANZ L 0 fEH DR =
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DRELSEDLL AR H Y | FAZEDIRE VA
HELHREO U 27 ER & 70D, ELHRF O E
IR E L TEHRTHS 10,

BYED L Z A, LSD #&teth A 7 ) 7 A5
TIE, ERFIH O & SRS O 2 fRE
T DA D D, LSD ILREHERIEHR D A HEM)
BYEA SHLo—K. FEEFEAEH OB S #
SR OB ERRA RS STV D, RRIT,
SRR, IREL, =y 7 Fil - SMERE
DRREE 720 | BEfE COMHBMA AL
DRFEE L TR BILD, Fo, RO
DETES B D73, EHEFIH & IR RS |
SOEBRICZ2 % Z & T, BUHIC K DFFHERES L
SOARTFAIE 2 — L D3 2 B faltEpsFei S
TW5, RUT, ERICHOHIREELHY 27 D
B ZAEEN A D B GRFH S TN D 1D,

fEfR K7 > 77& LTl LT % LSD #FHE(k

(ALD-52, 1P-LSD, 1B-LSD, 1V-LSD, 1cP-LSD)
DT T 7 7 A JZONWTIL, in silico ffHT %
HLON R A T T, Ziub Dk
HE TLSD L0224 LRERIILD Z EAZWN
DS, FEETIHLAERT X 0 SEIRE - e K
ELS BT D ATREMED B V) TR e,
OFE, BIGEMER ELIHR7R Y AT AR d 2 L
SN TND 12,

ZOXITHHAENRFE TCH LR YT v 7
A & 0 R AR LT, RO EL
B RE ER AL EL L 72> TV, fERR

R 7T REEDO—EDE L L T D 8K
MINZHIATT D12, —FE TRt 2 FIEDH
FHEPMELL T2 o> TN D,

AIFFECIL, fEBR BT v 7 HMERT 2 3%
REORRES 7 BIER L, BT > 7k
HH AR 2 AR & ONCREOIEON AT RE 72/ N



BaROBIF A BRI L Lic, AFREIX, Milas Ay
T LSD #HEAROIERF L O O/ (EH
T570, BINIZEERTH D CHO MlEFIH L
T, b b-kw b= 5HTw AR L O
Uk —2 N7 GCaMP ZEA LT, H
AR & 72 5 CHO-5-HT2a-GCaMP il
AL LT, KIRAERIDS BB 5 & Shd LSD 7%
EROFM AT T -7z, F7o, MlaZFIH L7-35
RRHED I & Rl Z @b 5 BT, FbiE
OV ATREZ MO RS CORH RIRIZ DN T
fat L7,

B. A &

(BB S/

LSD #EA(1V-LSD, 1T-LSD, 1cP-LSD. LSD-A.
LSD-B, LSD-C)Zf{#H L7=(Fig. 1),

1. LSD #FEAD Y 1 b =  ZRIREM

Chinese Hamster Ovary (CHO)T ¥ A =— A/ A
2 —PHEHIIC e bk e h =2 5-HTon 2K
BROWNT D LA —2 3 GCaMP %
BALT, BX#®EHREMEE 2D
CHO-5-HTa-GCaMP il 248137 L7z, Z Ofifaz
LT, AR LS 7 SRR 2E LT, 96
K7 T w277 L—h (Greiner)iZ 5x10% cells/well &
725 X HIHRREL, 37°C -+ 5.0% CO» 5o/ T Chs#E
L7z, 24 W%, 1V-LSD, IT-LSD, 1cP-LSD,
LSD-A, LSD-B, LSD-C Z RN X B HARED
Z{b% | Flexstation 3 (2L 0 JIE Uiz, 7 —# 13
Y58 (Relative Fluorescence Units, RFU) &, FE¥E
IHMEOFRE L LT S-HTA0uM) IR O ) 3 %
100% & L CfbT L 7=,

2. /MO OVER
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U E LT, 7 7 AT a—7 Rk
Metigs (AR ) 2RI L7z, PCR F2—7 D
RSN, Fa—T e —7NE T TH
HTE D X ITRFEAR y 7 2 %AFRk LTz (Fig. 2).

A NEEO RN CHO-5-HT24-GCaMP i
% PCR H1F~=.— 7 (FastGene 0.2mL, 8 ##F = —=
HARY = 2T 4 7 AN 1x10%cells/tube & 725 X 9
IZHEFE L, 37°C » 5.0% CO2 54 7 C 1 FEHIFHE L
7o 0%, 1V-LSD, IT-LSD, 1cP-LSD, LSD-A,
LSD-B, LSD-C (1 uM)Z¥RINL, #tEOZ bE
HE L=,

3. Head-twitch OFHf

HWP 512 X % head-twitch response (HTR)Dis
&2 E L7z, 1V-LSD, 1T-LSD, 1cP-LSD, LSD-A,
LSD-B, LSD-C (3 mgkg, ip)iZ LV #FEIND
HTR % Miyata 5 DFEHES TAIELZ B, ~
A% T ATy 7 BYERI 7 —(22em X 12.5cm
X15em)iZB L, F# 5 10 73fHl> HTR OFF%
[EAJIE LTz,

C# B

1. LSD #&E1A

CHO-5-HTaa i@ % FFH L C, 1V-LSD, 1T-LSD,
1cP-LSD, LSD-A, LSD-B, LSD-C ® 5-HToa %%
MBI Zfi#hr L7z, 1V-LSD, 1T-LSD, 1cP-LSD,
LSD-A, LSD-B, LSD-C D¥RINC & 0| HEEKTT
HI 72 Ot B O RS S #v7-, EC50 I
LSD-A : 5.04X10°, LSD-C : 529X10°, LSD-B :
3.58X10%, 1V-LSD:2.18X10%, 1T-LSD:2.46X10°,
1cP-LSD : 3.48X10° Tdh o7, SHTon ZHRMAENE
{bDsEE L, LSD-A>LSD-C>LSD-B>1V-LSD >
1T-LSD>1cP-LSD T - 7=(Fig.3),



2. TR IV SRR HH RS OFARERTAT
PCR F = —7 N CHO-5-HT24-GCaMP #fa %

#EFF L 1V-LSD. IT-LSD. 1cP-LSD. LSD-A. LSD-B,

LSD-C (1 uM)IZ & D #OEFCHREE DR 24T > 7=
(Table 1), H#) DU & T, 1V-LSD, 1T-LSD,
1cP-LSD, LSD-A, LSD-B, LSD-C O#INZ L -
THOLEDEIND RS S 417-(Table 1),

3. Head-twitch OFiffi

Head-twitch response (HTR)D#EFEENM & L TH
WHALTWS DOI (Imgkg, ip)ll k- THER
HTR(25.3+4 [8)/10 /) DiFFa st Lz, S HIZ
DOI {2 X > CiFgs & HTR 13, 5-HT, A4
P13 ketanserin (0.6 mg/kg)DRTAULEIZ LV A EIZ
P & A72(1.942.4 [81/10 43), #F4f L7= LSD #5
K> HTR ZBI58E 1T LSD-A>LSD-B>LSD-C>
1cP-LSD>1T-LSD > 1V-LSD T - 7=(Fig. 3, Table

1),

D. & %

LSD R, A4 A RMeat., Gl T e
AR, Eu h =R ERERE AR T
TOERGITHY . BKZEHNIFGEIER LT
B, B CTOHRREE 2> TWD, faR
N7 7 optElE, Bl 2067, K
RELTRELTRLT. IiEMORE b 46k
fLLTWD, RROFENL, FEEOHY A L
Th. K&ITH LWEDES 2RI T
WHRTHD, T LIKIEH T 572Dz,
fGbR N > 7 OS2 & £ OVEH 2RI R
s 2 S AT LEAEES 5 ENLEEND,

AFFECIL, fERR KT v 7 HMERT 2 3522
KIZER L. fERR KT 7Rt Rl & R o
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NZFFHIEOATRE L VIR R DO BFE A3 72,

LSD #HEMROEHA L LTEE R h=
SRMKE B =y b e LT, SEMERB LU
HORMREVET 5 760 BNIZEM TdH 5 CHO
HAZFIH LT, & bt r b= SHDW A E
KON b —2 37 GCaMP %
AL T, By®XmHMas s
CHO-5-HT22-GCaMP #fiflal 2 A%4E U 7=, FERERFHAmIC
I, TFEOFHEN M- E 72> T LSD iRk

(1V-LSD, 1T-LSD, 1cP-LSD, LSD-A. LSD-B,
LSD-C) i L7z, #Hifi L7=9 T LSD #F
KiZtzw b= SHTw ZAEHIMIER 2 H 35 2
LGNNI o T, FTo, ATEESEE RN C
1%, LSD #E{Al% Head-twitch response (HTR) % 7%
T D Z ENPBNNTI 5T, LSD iFEATE RO
HTR FEBURE & | SHToa SEAARFEBLHIIE O )
5. HTR FEERE & 5-HTon ZRATEMERE I
FHBIMED 8> D 2 L A HER STz, 2D X 9 ISl
R LIITC L 0 & —7y N i DRk
R L, ATEIEEER PR~ R S5 2 & T,
7R AR ARER O FER O PRI L5
Zbivh, LLEORERG, BYratRR b &
72 % CHO-5-HTa-GCaMP i@l = X A A%EERHAMI T,
B—y N EIR DR EREE L, SRR
DA ATRE Tdo V) A FEAEHI D HBI R ATRE T
bDHEEZBID,

fERR K7 > 77& LTl LT % LSD #FHE(A
|2 T, ALD-52, 1P-LSD, 1B-LSD, 1V-LSD,
1cP-LSD (ZR8 -2 87 1 7 7 A VMR & C
W51, I HDEEMIIZOWTIE, SEREED
HEE LDso 1% 49~85 mgkg EHHENTRBY %
OfEFED R S ATV D FHZ 1V-LSD 130l
PEV A7 8 92% EHb T, WA - Bl &
FER PR S R 2R R 2 5 | & S 2 /el



PEAVRIZ STV D, AWFJETH . ITERE AR
Hr& v, 1V-LSD % HTR OFBUERITR bR
THY ., EHBRENRO=FME G50 ThDH 2
BB DRERE InoTe, [RRRC, DEEDTE
EToH % hERG F v */VIHEIT ALD-52 &
1cP-LSD TEAZE T, QT IEESCBIEIAEEARD U
A7 PRSI ND, Fio, BIEFEMECE LTI,
ALD-52 & 1cP-LSD (28 C DNA GO AlfE
PERSEI N E TSI, R IC1T D L
LD Y ZTHIRENTND, S5, Tl
ET VT, D CYP BERIC K DR
RIA, RO B A RO ATRENE IR
S5, AHNT LSD FHEARNEERT v 7
R [LSD I 2L ) L LCitiEL T
WABRIZRF L, FEBRZIX LSD & [RIENEILLL
DM AT HFFORIREMED B H Z LS &
NWTW5D, RRC, BfidE - Dl - BEEEO#
SEDE R AR E EOEBESMETH S 12,
Hfa 2 L7-fi AL, WO EORINT
Iz, VERREL TR CE 58 CHRARTETS
LHEEZBND, LSD FEAIL LU m =%
BAVERFEDO LT OFBLTIR, It w h=
VEREROIEMHAEN LA THDL Z LD,
CHO-5-HT24-GCaMP a1 LSD #HEA7) =
TLRIRAEHORBL T RN D EEZ HiLD,
W, MaE R U7 S s 0 FhE & F
fEEZ D5 BT, FEHIEEORRE R/ VI YRR
R OVER ATz, MRS5S D EOEOREIC
X, 7 L— b U — ORISR PN ETH B,
PRI AT~ 235513, DU D DOIEMERR
WA L2 T D BN B D, —T7, WEOR
a2 B E 3250, —ERRGOTOR
FEZRIET D Z & CRINTAEEL 72D, TERFIA
SN TNWLENT L— b ) —F—EORE R

-
=~
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T, BEIO - ONSHIE D 5y Ol
REPMETHY | A VEIIIAERE S LT
RN, F T, ARETIL, FFHECRREE 5
72D, BIREF COREHATREZR 1 T /L DR
T — AR U CERRED FTRE & 72 2 /Ml
SRR e A ER L7,

8 3# PCR "= —7'|Z CHO-5-HT24-GCaMP jfljid
AifiEs, LSD SFHAZ A LT, /MR
EEOMRHFSHELZ T L= & Z A, HEPOEIZ
L DA AR TE D Z VI L, BUE
U7/ VR R O T — 2 1%, kRO II
AT L— b —F—DRHER & —H L TED .
SRR OT= DO/ NG R & U TR FTRETH
5T MRS,

AHFFE TlE, CHO-5-HT24-GCaMP flifialFs K OYE
U7/ N RIS, LSD 8RO/ ERIfighT
ERRIICHEHTE 2 Z E LN 5T,
CHO-5-HT2a-GCaMP #ifai 3L % AFEH 2779 LSD
FERB IO R h= U ARERSRICRI LT
AR AR L e\ VSRR ARG AT
RECTH D, T, A TIERL L 7=/ VR HERD
FIRIZ LD . #EEDm & A—ZTOFIH
HAMREL 72V | bR KT v 7 DFERRREH C
DIFNE ORI EIOSHBER SN D,

EVS
aff

E. #&
ARFZE L, LIRAEH 2779 LSD 8RO H
FHHIFE & LC CHO-5-HT24-GCaMP HHAROOfSNT 72
B ONT/IVES R R OVERN TR LTz, Al
I3 LSD FFHEHAIZEE L T b FERE M i A7 L 72
VWEEHIRRIE SIS ATRE T D, Eo, AW
YRR U7/ M R ORI K 0 | oM
EEHRAN—ATORMGAREL 22D | fER T
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Fig.1. Chemical structure of LSD and LSD derivatives.
LSD (lysergic acid diethylamide)
LSD derivatives: 1V-LSD, 1T-LSD, 1cP-LSD, LSD-A. LSD-B. LSD-C
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Fig.2. Compact fluorescence detector for mobile use using probes of optical fiber.
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Fig.3. Correlation between head-twitch response (HTR) expression in LSD Derivatives and serotonin receptor
activity intensity.

The head-twitch response (HTR) expression in LSD derivatives was measured using a magnetometer. After
administering an LSD derivative (3 mg/kg, i.p.) to mice, the number of HTR expressions was measured over
a 10-minute period. Effects of LSD derivatives (1V-LSD, 1T-LSD, 1cP-LSD, LSD-A, LSD-B, LSD-C) on
intracellular Ca?* levels in CHO-5HT2a-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<0.05, **P<0.01 vs Veh-treated group.
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Table 1 Comparison of effects of LSD derivatives

HTR(10min) S5HT2A(M) INRESEREER (FL)
LSD-A 5.5 5.04E-09 O
LSD-B 9.125 3.58E-08 O
LSD-C 12.625 5.29E-09 O
1cP-LSD 19.5 3.476E-06 O
1T-LSD 19.5 2.464E-06 O
1V-LSD 24.25 2.175E-06 O

AR ABEETRHALHRHES (Stationary fluorescence detector)

by/NEVEL AR ES (Miniaturized fluorescence detector)
F.I.: Fluorescence intensity
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