IR BATEHEE R A S BB e (AT ER 2RI 2 2E)
Gy fHOBF gE WO E

SRR AR ) FORIE IR T > 7 DA TEh BRI O IR

RGeS AT E S RS e

WFILE S RWFSE T, R O P EICEHBLEE AR I T E AR THD
A°-THC-O-acetate, A8-THC-O-acetate, 1lo-HHC, 11p-HHC, 1lo-HHC-O-acetate K T°
11B-HHC-O-acetate (Z2>WNTC, EEENEMEIC T T 258 L I T v ) A RSB AEH OA 2 /G
L7z, 1) {TEh EE 2 fig §T . A%THC-O-acetate, AS-THC-O-acetate, 11a-HHC, 11B-HHC,
11a-HHC-O-acetate % " 11B-HHC-O-acetate |2 & 2 iEBE MR L OYATRIC x5 B Z M L
72 . AS-THC-O-acetate, A8-THC-O-acetate, 1la-HHC, 11B-HHC, 11l0-HHC-O-acetate M& O
11B-HHC-O-acetate IZ L v, & L 7o —fEoEEpREEN G S8 Z Sh/z. RERIS, (KR FREE
FAORBANHR SN, ZNBRNRIL I T A R CB A MREHIEE AM251 D FTALE 1 X
S Tl Sz, MEBpRRAERS K OVRIR FREOFBLZIL, Zo T/ A4 FCBLZAERMPEET S
ZERBH LMo, 2) CB ZARIEH  Bh CB AR B a4k CHO-CB, Al X v fig
Hr L7=. A®-THC-O-acetate, A.-THC-O-acetate, 11a-HHC, 11B-HHC & O 11p-HHC-O-acetate D #s/N
(2K HITEN Ca* AN L, Z ORRIT CBy A MAEHIHK AM251 D RITALE (Z K 0 5E2 i
ST, BPERG3E TH D CP-55,940 & ik L THWRhER TIdLd 57278, A%-THC-O-acetate,
AB-THC-O-acetate, 11a-HHC, 11p-HHC } O} 11B-HHC-O-acetate |3 CB 1 X BAAIEH A H L T 5 =
& DER STz, 11o-HHC-O-acetate DA A B2 S IRIEMEAGITERO HIRD o T2hy, B IR
BWTHIEHORBEZGRDODEND, ZOTEVITAERNIZB T A O 52 RS .

ABFFEIZ LV, A-THC-O-acetate, AS-THC-O-acetate, 11a-HHC, 11B-HHC, 11a-HHC-O-acetate &
W 11B-HHC-O-acetate Z#EH L 7255512580 H VA HEEAIZIE, CB1ZAERBEE L TW\W5D
EBEZLND. KINTHRERND, ZNbDEWEEMNT 2 Z &I X0 @FEEE O RA DGR
S 5. A>-THC-O-acetate, A-THC-O-acetate, 1lo-HHC, 11B-HHC, 11a-HHC-O-acetate & O°
11B-HHC-O-acetate (XiE B 0 L A i T M 2ER B D L EZ B,

VAR cannabinoid) 23 FL A S 4, REREREE O R A 53
BILR—  ESREeRERE TR AR R & T W S DK E TR, B2
ORBERFFEITRATIT IR 5K tetrahydrocannabinol (THC)?D 7 & F /LALIKTH

% A°-THC-O-acetate K> A8-THC-O-acetate %7 ¢
A. WFFEERIY B OFEENPHERSIN TS 2. T ETH A

Hemp22bfithano o F v/ A4 FERM i T v/ A FOFEILRPERESNDD,
L CEA SHD Hexahydrocannabinol (HHC)72  ZHUGOIEEER I A 7280320,
EOE A F B/ A K (Semi-synthetic % 2T, AP TIL A-THC-O-acetate,



A8-THC-O-acetate, 11a-HHC, 11B-HHC,
110-HHC-O-acetate & O 11p-HHC-O-acetate 117
BB AREE A Bl 2 HARYC, 1) {78
SRHERAORRE, 2) e A RZRIRER
IZOWTHRTZ1T o 7.

B. Wik

il B T OITEIRBE SRR 21T, ICR
R~ 2 (Jel, 20-25g, HAZ L T) %Al
U7z, KR8 I28R1E, E ST FEBH 78 15 N E ST
Kt « R IR ZE & o ¥ — O B FEBR G FRRT
TR B SIC K0 &R S - B FE R EHE
ETHE - THEM L 7=,

(EIVEE R ) AS-THC-O-acetate,
AB-THC-O-acetate, 110-HHC, 11B-HHC,
110-HHC-O-acetate & U8 11B-HHC-O-acetate % fii
A L7 (EERES &ALV 32
fit). & v/ A4 K CP-55940 (Tocris
Bioscience), 7> &/ A K CBy S FAAEHIEE
& LT AM251 (Tocris Bioscience), 77> 7 &/
A K CB & MHEHIK & LT AM630 (Tocris
Bioscience) i ] L 7=.

1. EENENE K OMRIRIC X 2 %

AS-THC-O-acetate, A8-THC-O-acetate,
11o-HHC, 11B-HHC, 110-HHC-O-acetate,
11B-HHC-O-acetate & OV B % %F % & L T
CP-55,940 |Z X 0 #%8 S L% MEERRAEIE, /N—
TAMIEVHE L. BERERE, T2
JREEEE (SANWA, TH3 )& WV CHlllE L7-.
%t FREEIIVAIE T & 5 10% DMSO & A A Al
Wah Lic, ENENOWEL, Eb L<
TR 5% 0 180 /3 T - 7.

T FE A R CBy A AEEHIHE AM251 (3
mg/kg, ip) X, AS-THC-O-acetate,
A8-THC-O-acetate, 110-HHC, 11B-HHC,
11a-HHC-O-acetate & U} 11B-HHC-O-acetate $5¢ 5-
? 15 Sy ENCALE L7z,

2. NS A PRFENE OfEHT

Chinese Hamster Ovary (CHO)T ¥ A =—X
INDAK—PIEMIIC e b CBy B KA ~T
VA7 x 7 var L, FBLEE MK
CHO-CB: Ml fr L7z, Z O A L
T, MAANT T LREZAELTZ. 96 X
7 Z w7 7 L— K (Greiner)lZ 5x10*cells/well &
725 X OICHEREL, 37°C - 5.0% CO, & F T
B U7z, 24 Weff#%, Fluo-4 % 1 WFEIELY JA
F ¥, AS-THC-O-acetate, AS-THC-O-acetate,
110-HHC, 11B-HHC, 11a-HHC-O-acetate,
11B-HHC-O-acetate & ON B % %F % & L T
CP-55,940 #ANIC & 2 dOE i E D 2k %,
Flexstation 11 [Z XV JIE L7z, 7 — & 1 Zd el
J£ (Relative Fluorescence Units, RFU) & L Cfi#
Brit-.

C. fii
L BT M OMARHRL (69~ 2 52 %8¢
AS-THC-O-acetate ,  A8-THC-O-acetate
11a-HHC, 11B-HHC, 11a-HHC-O-acetate 2 Y
11B-HHC-O-acetate 1%, #1241 20 mglkg D#
BTk, 5L 7 L —RREENR AR K ONE G ARIR
DO TN ICR T AIZBWTHEESN (Fig.
1A-L). — T hFE /AR CBL ZRFIRDIE T
72VEFSE T 5 CP-55,9401%, 1mg/kg D512k
STHAV T T —EREENRRE Kk OCVE G RIRO T
BEDSREBLL 72 (Fig. IM-N). %\ T, 2o
EEMIZHONT CBL X FRDBA G ~D72
12, CB1 Z K5 HIIE CTdhDH AM251 ARiTLE D
OB A W OB L 7= . A%-THC-O-acetate,
A8-THC-O-acetate, 11B-HHC )3 [0}
11B-HHC-O-acetate (20 mg/kg)D % 5- 90 7314 5
L 1lorHHC X Y 11a-HHC-O-acetate (20
mg/kg) D% 5- 180 S5 412V T, WXL T —Hf
HEERR BB LOMRIE TR T8 /AR CB1 %
FARFEDTIE AM251 (3 mg/kg) DRTALEIZLY,
HEIZHISNTZ (Fig. 2A-L).




2.7 AR BARAEH OfR AT

CHO-CB; iz F) FHL T, AS-THC-O-acetate,
A8-THC-O-acetate, 110-HHC, 11B-HHC,
110-HHC-O-acetate, 11B-HHC-O-acetate }z OY
CP-55,940 D712 /AR CBy ZHMWIZx T 5
TEMZMEI LIz, Bttt 4 CTéh% CP-55,940 D
ECso (% 7.42X107M Th-7= (Fig. 3A).— 5T,
A%-THC-O-acetate, AS-THC-O-acetate, 11a-HHC,
11B-HHC J% O 11B-HHC-O-acetate /% 40uM TH
HoawtoMmn@Ro L (Fig. 3B).
11a-HHC-O-acetate (=D NTlE, AERERERE G,
B EREINTRD D) o7, CBy S BRIk
9 5 AS-THC-O-acetate, A8-THC-O-acetate,
11a-HHC, 11B-HHC T 11B-HHC-O-acetate ™
BERIEMAVERIL, IFE /AR CB1 AR,
P AM251 (10 pM) ORTALE Z X522
filshiz. —J7, CBa A AFEHIEE AMB30 Tl
WFROIEEMIZB N THHIHERA AR S
72307 (Fig. 4).

D. &%

ABFFETIE, KRR DAL FHEIE IFEEIL
7= 6 FEO AR TEIARTHD A%
THC-O-acetate, AS-THC-O-acetate, 1la-HHC,
11B-HHC, 110-HHC-O-acetate K O
11B-HHC-O-acetate DITENFEPL PRI LY
T A RREBERIZOW TR L.

W) & - FEEBRTIE,  AS-THC-O-acetate,
A8-THC-O-acetate, 1la-HHC, 11B-HHC, 1la-
HHC-O-acetate } (* 11p-HHC-O-acetate ™17}
SRR R E 2 2T L 7=, AS-THC-O-acetate,
A8-THC-O-acetate , 1la-HHC, 1Ip-HHC ,
110-HHC-O-acetate % U8 11B-HHC-O-acetate D 4%
Bz ko T, B & V7 U — R EENRRES L OVR
IR TR REL L7z, [FERIZ, 6 FEDFARA
YFE A ROFEHEML, CBy XA
FEAM251 THIfl S D Z &b, e
A R CBy ZBMREI L THILT D 2 & DR
shic. =75, BRI ThLamI T v

A Ko CP55,940 1%, Z L5 6 FIHD =AY
YFEe /A4 REHEBELT, IKAECTHERY
& L7 — R RN AR RS K OVARIR TR AN R HL
L7c. Lo T, SEFEHE 21T > 72 A5l
e A FOFEHYER OFRBREL, BEAFO
BRI FTE A REHBLTHWEEZD
n5s.

AR SR Ci1x, CHO-CB: MifldZFIH L T,
HF eI A R CB ZAMITKT D 1EH &
L 7=. AS-THC-O-acetate, AS-THC-O-acetate,
11a-HHC, 11B-HHC T 11B-HHC-O-acetate ™
WINZEY, SO E TR BEITML7-. £/, &
NHDRNRIE, BB /AR CBL RS HLEE
AM251 DRIALEIZEDSERITHfISHL, CBy 5
HRICKH T IR ER D RS, —F, Z
NS OERA T JARDIEMEREE L, Btk
R Tdh%D CP-55,940 LILEET LT\ N\HDTH
7.

AR SEBR 12 BT, 110-HHC-O-acetate 145
RO IBNT, dOLIREE DN D
TRRO NI OO, FERZFRIEMALIZER
DO ST, ABFFE T, 110-HHC-O-acetate
K O¥ 11a-HHC 1ZE50R 2 C BB ER o
BEHE IR INTL. LB T,
11a-HHC-O-acetate & /i7" & F /AL DT D
WELZT, 1a-HHC IZEMSN D LEESH,
RS B E N O FEBUC PRI D vl REME D /-2
I, UL EofEE 2D, A-THC-O-acetate,
A8-THC-O-acetate, 110-HHC, 11B-HHC,
110-HHC-O-acetate }z U* 11B-HHC-O-acetate |3,
CB1 X ZE I L THERIR BT 56D EE
D,

Hemp/»bhittiSnd v/ A4 KEFIH
LIS BB e/ A4 REEROAKRISR
LEBIZOWVWTE, FEI Do TR,
—J5. 29 LTIAb IR I K-> THE
IEM Z g S T REME RS FRR S LTV S,
H, THC Fid=aF 2584 5E 14
AN DRI X - TGO ERBE S



Tn5 9. ZThooEFEOLLL, BIsh
e RE AR b e 2 I E TR —
FFEER TS, EXIVE TET— b
ITMBNZ LV, 77 VR S LD ATREME S &
0, 75T AL o TS S5 ATREME )
i ST % 3. A-THC-O-acetate 72 )8
JARDTEF LRI, X I ETET— b
L OWE 2 5 2, MBVRG | SRIE T T v
DERPI|E SN TND Y. LEen-T, H
WBST D EBK T v 4 RO, F
R E LS S EZ TR H 5. =
D LICEmA 8 A RBEOREEKE
WZOWTIE ML L TE=Z Y 7 LT Z
EPVETHD.

K BF 28 12 K VW, AS%THC-O-acetate,
A8-THC-O-acetate, 110-HHC, 11B-HHC,
11a-HHC-O-acetate K U 11B-HHC-O-acetate % &
L7256 IR0 6 2 EMNICTIX, CB,
SEREPEGE LTS B2 BN,

E. f&wm

KRR ZRIA LT EGEATE AR A
THC-O-acetate, AS-THC-O-acetate, 1la-HHC,
11B-HHC, 110-HHC-O-acetate K O
11B-HHC-O-acetate D1TEIFEPRFRrME A M L
7= . AR B A 5, A-THC-O-acetate,
A8-THC-O-acetate, 110-HHC, 11B-HHC,
110-HHC-O-acetate 2 (¥ 11B-HHC-O-acetate 1%
CBy X ARIEHIE L LTORMEE AT HZ &

NHOMNI o722 Ehn, FOEIC LY
FEMEEIR A DO fERIEN & <, WY 72 1 217 5
VENHLHEEZLND.
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Fig. 1. (EEENE M K OVAIRIZ 69~ 5 52%)

The effect of semi-synthetic cannabinoids and synthetic cannabinoid CP-55,940 on general behavior and
rectal temperature in mice. (Left) The effect of A>-THC-O-acetate (20 mg/kg, i.p.), A3-THC-O-acetate (20
mg/kg, i.p.), 11a-HHC (20 mg/kg, i.p.), 11p-HHC (20 mg/Kkg, i.p.), 11a-HHC-O-acetate (20 mg/kg, i.p.),
11B-HHC-O-acetate (20 mg/kg, i.p.) and CP-55,940 (1 mg/kg, i.p.) on the incidence of immobility with the
forelimbs placed on a standard horizontal bar (4 cm high). (Right) Similarly, the effect of
A°-THC-O-acetate, A8-THC-O-acetate, 11a-HHC, 11B-HHC, 11a-HHC-O-acetate, 11B-HHC-O-acetate and
CP-55,940 on the body temperature. Each column represents the mean with S.E.M. of 9-12 animals in
AS-THC-O-acetate (A, B), A®THC-O-acetate (C, D), 1la-HHC (E, F), 1Ip-HHC (G, H),
11a-HHC-O-acetate (I, J), 11p-HHC-O-acetate (K, L) or CP-55,940 (M, N)-treated group. Statistical
analysis was conducted via one-way analysis of variance (ANOVA) and Dunnett's multiple comparison
post-test by comparing target levels to a vehicle-treated cell (control). *p<0.05, **p<0.01 vs. saline
(SAL)-treated group.
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Fig. 2. (CBLl S RS HUEENF AT X 2 @B & OMKIRIZ )T 2 B8R

For antagonist study, CB1 antagonist AM251 (3 mg/kg, i.p.) was administered 15 min before treatment of
A°-THC-O-acetate, A8-THC-O-acetate, 110-HHC, 11B-HHC, 11a-HHC-O-acetate and 11B-HHC-O-acetate
(20 mg/kg, i.p.). Columns show the effect of pretreatment with AM251 on the maximum effect exhibited by
A°-THC-O-acetate, A8-THC-O-acetate, 11B-HHC and 11B-HHC-O-acetate at 90 min, 110-HHC and
11a-HHC-O-acetate at 180 min. Mean + SEM calculated by 2-way ANOVA with Tukey's multiple
comparisons post-test for multiple comparisons in each condition (n=6-12). **p<0.01 vs. saline
(SAL)-treated group. #p<0.05, #p<0.01 vs. A°>-THC-O-acetate (A, B), A3-THC-O-acetate (C, D), 11a-HHC
(E, F), 11B-HHC (G, H), 11a-HHC-O-acetate (I, J) and 11B-HHC-O-acetate (K, L)-acetate treated group.



1
)
& A
o

2
[~
[ ] * u&.w
-Y 2 " % 5,
.
Rl ; “
@
9 ‘e
g = % Q &
, y
@ & & &
o - - T -} n.v.n
© 3 5 3 ok,
- L & a n.we
y- & %8
-] ‘“ Q.
11 iLe o, 0
u i v \O.\.ﬂa_Q
i %, Y.
[] - T T T T 1 QO o
1 1 T T - 1= L= [=] [=] [=1 '}
T &8 8 = 8 ¢ 2 °
- - {n4y) ®ausasaron|4
{laquos o &) enpaeanng
*
Y * %
- RN . * ouu?e
ANNRNNRR g m o %
DN = § o
$ AN m 3 N
g = O %,
o o g ) @nw
© — g 3 &,
NN m [=] &Q@Q
o & “o
N .u«_.u QQ
%, %6,
T T T T I T T T 1 A‘Qo °,
< 8 B g 8 g 8 38 8 ° ©

i m

(ndy) sousosesonid {ndy) ssusasaion|y

11B-HHC

11a-HHC

ek
Aok

*x

T T T
o o =
T3] (=]

I

(=)
(=] (T2
o - -
{nd4y) aa3uaasaion|q
*
*
k3
*

I T T T
(=4 (= < (=
(=] u o uy
o~ - -

{nd4y) asuassaton|g

11@-HHC-0-acetate

11a-HHC-0-acelate

ke

k3
*

I T T T
L= o (= o
=] ey Q ey
N - -

{ndd) asuassaion|4
=
*

I T T T
[=} [=] Q [=]
Q Ty =] [T+)
~ -

{n4d4y} @2uaasaton|q



Fig. 3. (Wy v/ A RZEMBIEHROHN)

Effect of synthetic cannabinoid on intracellular Ca?* in CHO-CB; cells. (A) Changes in intracellular Ca®*
levels were data as changes in fluorescence in the FlexStation 11 (left graph). ECso values were calculated
from the best-fit curves for the treatment of CP-55,940 on the experiment using Prism ECso curve-fitting
algorithm (right graph). (B) Fluorescence measurements corresponding to increases in intracellular Ca?*
levels following simultaneous activation by A%>-THC-O-acetate, A3-THC-O-acetate, 11a-HHC, 11p3-HHC,
11a-HHC-O-acetate and 11B-HHC-O-acetate. Treatment of CP-55,940 (4 uM) was used as a positive
control. Each column represents the mean with SEM of three independent experiments. Statistical analysis
was conducted via ANOVA and Dunnett's multiple comparison post-test by comparing target levels to a
vehicle-treated cell (control). *p<0.05, **p<0.01 vs Control-treated group.
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Fig. 4. (B> F v/ A FAEIEHOFL)

Effect of synthetic cannabinoid on intracellular Ca?* in CHO-CB; cells. For antagonist study, AM251 (CB;
antagonist, 10 uM) or AM630 (CB; antagonist, 10 uM) was administered 15 min before administration of
A%-THC-O-acetate (40 uM), AS-THC-O-acetate (40 pM), 1la-HHC (40 pM), 11B-HHC (40 uM),
11a-HHC-O-acetate (40 uM) and 11B-HHC-O-acetate (40 uM). Treatment of CP-55,940 (4 uM) was used
as a positive control. Results were expressed in relative fluorescence units (RFU). Statistical analysis was
conducted via ANOVA and Dunnett's multiple comparison post-test by comparing target levels to a
vehicle-treated cell (control) or semi-synthetic cannabinoids. **p<0.01 vs Control-treated group. #p<0.01
vs. A%THC-O-acetate, A8-THC-O-acetate, 1l0-HHC, 11B-HHC, 1la-HHC-O-acetate and
11B-HHC-O-acetate.



