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Abstract

This research was designed to determine the action of the novel aminoalkylindole AM630 {(6-iodo-pravadoline) at the cannabinoid
receptor by studying its interaction with the cannabinoid receptor agonist WIN 55212-2 (R(+)-[2,3-dihydro-5-methyl-3-
[(morpholinyDmethyllpyrrolo[1,2,3-de]-1,4-benzoxazin-y 1]-(1-naphthaleny)methanone mesylate) on guanosine-5-0-(3-[**S]thio)triphos-
phate ([**S]GTP+S) binding in mouse brain. WIN 55,212-2 stimulated {**S]JGTPyS binding, while AM630 had no effect. AM630
antagonized WIN 55,212-2-induced [**SIGTP+yS binding and shifted the WIN 55,212-2 dose—tesponse curve to the right. These results
clearly demonstrate that AM630 exerts cannabinoid receptor antagonist properties in the brain. © 1997 Elsevier Science B.V. All rights

reserved.
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Our knowledge of receptor pharmacology is greatly
facilitated by the development of specific receptor blockers
and demonstration of selective antagonism in whole-
animal, cellular and molecular models of drug action. The
novel aminoalkylindole AM630 (6-iodo-pravadoline) was
originally found to attenuate the effects of cannabinoids in
the mouse vas deferens (Pertwee et al., 1995). More
recently, however, the same laboratory has reported that
AM630 may exert cannabinoid receptor agonist properties
in the isolated guinea-pig myenteric plexus-longitudinal
muscle preparation (Pertwee et al., 1996) and to exert
neither agonist nor antagonist activity in the isolated mouse
urinary bladder (Pertwee and Fernando, 1996).

Because many cannabinoid effects of potential clinical
interest are centrally mediated, this study was designed to
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determine whether AM630 is a cannabinoid receptor ago-
nist or antagonist in the brain by studying its influence on
guanosine-5'-0-(3-[*3S]thio)triphosphate  ([**SIGTPvS)
binding, which is mediated by cannabinoid receptors in the
brain (Sim et al., 1995; Selley et al., 1996) as well as its
interaction with the cannabinoid receptor agonist WIN
55,212-2 (R(+)-[2,3-dihydro-5-methyl-3-[(morpholinyl)-
methyllpyrrolo[1,2,3-de]-1,4-benzoxazin-yl]-(1-naph-
thalenyl)methanone mesylate).

Male (Institute for Cancer Research, ICR) mice, weigh-
ing 20-30 g (Harlan Sprague-Dawley, Indianapolis, IN,
USA) were killed by cervical dislocation. Whole mouse
brains were removed and homogenized in 20 volumes of
ice-cold TE buffer (10 mM Tris-HCI, 1.0 mM EDTA, pH
7.4). The homogenate was centrifuged at 40000 X g at
4°C for 15 min, and the pellet was resuspended in 20
volumes of assay buffer (25 mM Tris-HCI, 150 mM NaCl,
2.5 mM MgCl,, 1.0 mM EDTA, 50 uM GDP, 30 pM
bestatin, 10 WM captopril and 0.1 mM phenylmethylsulfo-
nyl fluoride, pH 7.4). Following a preincubation at 30°C
for 30 min, membranes were centrifuged then resuspended
in fresh assay buffer to an optical density at 280 nm
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Fig. |. Effect of various cannabinoid agents on [**S]JGTPyS binding to
membranes prepared from mouse whole brain. Membranes were incu-
bated with [**SJGTPyS in the presence of WIN 55,2122 (@, n=9);
WIN 55,212-2 and AM630 (O, n=3); and AM630 (R, n=4). Each
symbol represents the mean response and the vertical lines indicate the
S.E.M. expressed as percent stimulation of [**S]JGTPvS binding using the
maximum stimulation by WIN 552122 as 100%. Basal [**S]GTPvS
binding in the presence of GDP (50 pM) was 17.85+2.63 fmol/mg
protein for WIN 55,212-2, 15.68 +4.29 fmol/mg protein for AM630,
and 21.87+0.72 fmol/mg protein for AM630+ WIN 55212-2; there
was no statistically significant difference between any of these groups
(one-way ANOVA). The formula, K, = [antagonist] /[dose ratio — 1], was
used to determine the K, value for AM630 (K, = 3.1 wM; [antagonist] is
the concentration of antagonist, and [dose ratio] is the ratio of ECy,
values in the presence and absence of the antagonist.

(OD,) of 0.8. Membranes were incubated with appropri-
ate concentrations of WIN 55,212-2 and /or AM630 in the
presence of 0.1 nM [*S]GTPvS in a total volume of 1.0
ml. After 90 min incubation at 30°C, the reaction was
terminated by rapid filtration under vacuum through What-
man GF/B glass fiber filters, followed by four washes
with 4 ml ice-cold 25 mM Tris /120 mM NaCl, pH 7.4.
Bound radioactivity was measured by liquid scintillation
spectrophotometry after an overnight extraction with Eco-
Lite scintillation cocktail.

WIN 55,212-2 (Research Biochemicals International,
Natick, MA, USA) and AMG630 (synthesized in Dr.
Makriyannis® laboratory) were initially dissolved in 50%
ethanol or 50% dimethyl sulfoxide (DMSO) then further
diluted with distilled water. The highest final concentration
of ethanol or DMSO in assay samples was determined in
preliminary studies to have no effect on [*S]GTPyS
binding.

Fig. 1 shows dose—response curves for WIN 55,212-2-
induced stimulation of [**SIGTPvS binding in mouse brain
in the absence and presence of AM630. WIN 55,212-2
elevated [*S]GTPyS binding, producing a sigmoidal
dose—response curve; however, in the presence of 100 uM
AMG630, the WIN 55,212-2 dose-response curve was
shifted to the right. On the other hand, AM630 had no
appreciable effect on [¥SJGTPyS binding up to 100 wM.

The availability of pharmacological antagonists is a key
contributor to identification of receptor involvement in any
physiological or pharmacological function. The first
cannabinoid receptor antagonist, SR 141,716A (Rinaldi-
Carmona et al., 1994), competitively antagonized cannabi-
noid-induced inhibition of electrically evoked contractions
of isolated smooth muscle (Pertwee et al., 1995, 1996;
Pertwee and Fernando, 1996) and cannabinoid-induced
stimulation of [*S]JGTPyS binding (Sim et al., 1995;
Selley et al., 1996).

AMG630 was recently introduced as a competitive antag-
onist at cannabinoid receptors in the isolated mouse vas
deferens (Pertwee et al., 1995). Increasing concentrations
of AM630 shifted progressively to the right the dose—re-
sponse curves for a host of cannabinoid receptor agonists,
including WIN 55,212-2, CP 55,940 and anandamide, in
inhibition of electrically evoked twitches of the vas defer-
ens (Pertwee et al., 1995). However, a subsequent study
demonstrated that AM630 alone inhibited electrically
evoked contractions of the isolated guinea pig myenteric
plexus-longitudinal muscle with an IC, of 1.9 pM; this
apparent cannabimimetic effect of AM630 was blocked by
SR 141,716A (Pertwee et al., 1996). More recently, AM630
reportedly failed to antagonize cannabinoid-induced inhibi-
tion of electrically evoked contractions of the mouse uri-
nary bladder; moreover, concentrations of AM630 as high
as 3.16 .M failed to influence urinary bladder contraction
(Pertwee and Fernando, 1996).

The results of this study clearly demonstrate that AM630
can antagonize WIN 55,212-2-induced stimulation of
[**SIGTP+vS binding in the mouse brain. The K, value for
AMG630 was calculated to be 3.1 uM (Tallarida and Mur-
ray, 1987). It is concluded that AM630 exerts cannabinoid
receptor antagonist properties in the central nervous sys-
tem.
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