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Fig. 1. Chemical structures of delta-9-tetrahydrocannabinol ( A °_THC), (-)-cis-3-[2-Hydroxy-4-(1,1-
dimethylheptyl)-phenyl]-trans-4-(3-hydroxypropyl)cyclohexanol ~ (CP-55,940), 4-ethylnaphthalen-
1-yl-(1-pentylindol-3-yl)methanone (JWH-210) and (4-methoxyphenyl) (1-pentyl-1H-indol-3-yl)
methanone (RCS-4).
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Fig. 2. Effects of synthetic cannabinoids on general behavior and rectal temperature in mice. (A) The
incidence of immobility, evaluated with the forelimbs placed on a standard horizontal bar (4.5cm high).
(B) Effect of pretreatment with a CB1 receptor antagonist AM251 on JWH-210-induced immobility in
mice. For antagonist study, AM251 (1 mg/kg) was administered 15 min before treatment of JWH-210
(5 mg/kg). Each column represents the mean with S.E.M. of 10 animals. (C) Effect of pretreatment
with a CB1 receptor antagonist AM251 on JWH-210-induced hypothermia in mice. For antagonist
study, AM251 (1 mg/kg) was administered 15 min before treatment of JWH-210 (5 mg/kg). Each

column represents the mean with S.E.M. of 10 animals. *P<0.05 vs. vehicle group.
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Fig. 3. Effects of synthetic cannabinoids on general behavior and rectal temperature in mice. (A) The
incidence of immobility, evaluated with the forelimbs placed on a standard horizontal bar (4.5c¢m high).
(B) Effect of pretreatment with a CB1 receptor antagonist AM251 on RCS-4-induced immobility in
mice. For antagonist study, AM251 (1 mg/kg) was administered 15 min before treatment of RCS-4 (30
mg/kg). Each column represents the mean with S.E.M. of 10 animals. (C, D) Effect of pretreatment
with a CB1 receptor antagonist AM251 on RCS-4-induced hypothermia in mice. For antagonist study,
AM251 (1 mg/kg) was administered 15 min before treatment of RCS-4 (30 mg/kg). Each column
represents the mean with S.E.M. of 10 animals. *P<0.05 vs. vehicle group.
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Fig. 4. Effects of synthetic cannabinoids on general behavior and rectal temperature in mice. (A) The
incidence of immobility, evaluated with the forelimbs placed on a standard horizontal bar (4.5cm high).
Effect of pretreatment with a CB1 receptor antagonist AM251 on CP-55,940-induced immobility in"
mice. For antagonist study, AM251 (1 mg/kg) was administered 15 min before treatment of CP-55,940
(1mg/kg). Each column represents the mean with S.E.M. of 10 animals. (B) Effect of pretreatment
with a CBI receptor antagonist AM251 on CP-55,940-induced hypothermia in mice. For antagonist
study, AM251 (1 mg/kg) was administered 15 min before treatment of CP-55,940 (1 mg/kg). Each
plot represents the mean with S.E.M. of 10 animals. *P<0.05 vs. vehicle group.
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Fig. 5. Effects of synthetic cannabinoids on place conditioning in mice. Place conditioning produced by
JWH-210 or RCS-4. Conditioning sessions (3 for drug; 3 for saline) were conducted. On day 7, test of
conditioning was performed. Conditioning scores (CPP score) represent the time spent in the
drug-paired place minus the time spent in the saline-paired place. Each column represents the mean
with S.E.M. of 12 animals. *P<0.05 vs. vehicle-treated group.
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Fig. 6. Effect of synthetic cannabinoid receptor agonist JWH-210 on NG108-15 cells. (A) NG108-15 cells
were plated at 96-well plate and evaluated for toxicity following 5 h exposure to JWH-210 (10-30
uM). (B) Pretretament with selective CB1 receptor antagonist AM251 (20 uM) or selective CB2
receptor antagonist AM630 (20 pM) was given 5 min prior to CP-55,940. Data are expressed as
percent of the 0.1% DMSO control, and are presented as means+SEM from six total wells analyzed
across two independent experiments. (C) Photographs of NGI108-15 cells treated synthetic
cannabinoid receptor agonist JWH-210 (30 uM). Apoptotic cells can be directly detected through their
staining with fluorochrome-conjugated Annexin V. Dead cells are stained with both Annexin V and PI,
whereas viable cells cannot be stained with either. *P<0.05 vs. vehicle-treated group. **P<0.01 vs.
JWH-210-treated group.
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Fig. 7. Effect of synthetic cannabinoid receptor agonist RCS-4 on NG108-15 cells. (A) NG108-15 cells were
plated at 96-well plate and evaluated for toxicity following 5 h exposure to RCS-4 (0.3-30 uM). Data
are expressed as percent of the 0.1% DMSO control, and are presented as means+SEM from six total
wells analyzed across two independent experiments. (B) Photographs of NG108-15 cells treated
synthetic cannabinoid receptor agonist RCS-4 (30 uM). *P<0.05 vs. vehicle-treated group.
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Stimulus presentation Food-pellet

Fig. 1. Schematic diagram showing the hole configuration of five-hole poke operant chamber.
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Fig. 2. Results of generalization test in mice (n=12) trained to discriminate CP-55,940 (0.1 mg/kg) from
vehicle (upper panel). Mean (== SEM) percent drug-appropriate responding following administration

of various doses CP-55,940. The animal’s response rates are shown in the lower panel. *Response

rate was significantly (p<0.05) different from the saline control response rate.

-31-



A°-THC

-23100'

©

S 75-

jo B

74

g

o 507

<3

ot

(V9]

W 257

0.,

© A
SIS

Veh 0 1 2 3

THC (mg/kg)

S 51
=
=3

3=
o
@ 27
7
£
Q.1
4
e 0-

Veh ¢ 1 2 3

THC (mg/kg)

Fig. 3. Results of generalization test in mice (n=12) trained to discriminate CP-55,940 (0.1 mg/kg) from
vehicle (upper panel). Mean (= SEM) percent drug-appropriate responding following administration

of various doses A >-THC. The animal’s response rates are shown in the lower panel.
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Fig.4. Results of generalization test in mice (n=12) trained to discriminate CP-55,940 (0.1 mg/kg) from
vehicle (upper panel). Mean (= SEM) percent drug-appropriate responding following administration

of various doses JWH-203. The animal’s response rates are shown in the lower panel.
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Fig.5. Results of generalization test in mice (n=12) trained to discriminate CP-55,940 (0.1 mg/kg) from
vehicle (upper panel). Mean (= SEM) percent drug-appropriate responding following administration
of various doses JWH-203. Mean (=% SEM) percent drug-appropriate responding following

administration of dose CP-55,940 (0.1 mg/kg). The animal’s response rates are shown in the lower
panel.
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Fig.6. Results of generalization test in mice (n=12) trained to discriminate CP-55,940 (0.1 mg/kg) from
vehicle (upper panel). Mean (== SEM) percentvdrug—appropriate responding following administration
of various doses RCS-4. Mean ( = SEM) percent drug-appropriate responding following
administration of dose CP-55,940 (0.1 mg/kg). The animal’s response rates are shown in the lower

panel.
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Fig.7. Results of generalization test in mice (n=12) trained to discriminate CP-55,940 (0.1 mg/kg) from
vehicle (upper panel). Mice were pre-treated with SR-141,716 (1 mg/kg) for 15 min prior to
challenge with CP-55,940. Mean (& SEM) percent drug-appropriate responding following
administration of dose CP-55,940 (0.1 mg/kg). The animal’s response rates are shown in the lower

panel.
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