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Abstract

The neuronal  cannabinoid receptor clone was expressed in Xennpus  laevis  oocytes as shown by the expression of saturable
].“H]WIN  55,212-2  binding sites. Co-expression of the cannabinoid~-receptor-  with cRNA coding for the G-protein-gated inwardly
rectifying K’ channel (GIRKI) resulted in oocytes exhibiting large inward K+ currents in response to the cannabinoid agonist WIN
55,212-Z The activation of the potassium current by WIN SS,212-2  was dose-dependent with an EC~C)  of 630 nM. These results
sug_eest  that activation of inwardly rectifying K+ channels may be-an  additional effector  mechanism for brain  cannabinoid receptors.I
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.4side from its widespread recreational use, cannabis

anti its extracts have been employed therapeutically in
rz!leving nausea, pain,  and inflammation as well as the
-i?vated intraocular pressure associated with glaucoma
I%].  Cannabinojd binding sites have been demonstrated in
:‘:animalian brain [7], and receptors are most prominent
;n the basal ganglia, hippocampus and the cerebral and
Irrebellar cortices [IO], Stimulation of the neuronal  can-
Qbinnid receptor inhibits adenylate cyclase in cultured
Wtroblastoma cells [I I], cerebellar  granule neurons [ 191,
and brain slices [ 13. Since the recent cloning of neuronal
j !5!  and peripheral [ 161 forms  of this G-protein-coupled
r:-ieptor. the intracellular  signalling mechanisms of these
, --eptors  are being revealed. The neuronal cannabinoid
‘“ceptor  inhibits C$+ channels in a pertussis toxin (PTX)-
sensitive  manner in NGlOS-15  cells [2,14],  but this action
IX not correlated with an alteration of intracellular CAMP
‘~1s 1141.  Recently, Deadwyler et al. [6)  reported a can-
‘Qhinoid  receptor-mediated enhancement of A-type K+
‘~“=mS in cultured hippocampal neurons. The present
*‘p(‘n  describes neuronal  cannabinoid receptor activation
‘I’ CIRKI  (or KGA),  a recently cloned G-protein-coupled
‘i’wardly  rectifying K+ channel [S,12].
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The neuronal cannabinoid receptor (generously pro-
vided by Dr. Tom Banner, NIMH)  in the plasmid SKR6-
14~2 [ 151 was amplified by PCR using synthetic oligo-
mers designed to introduce a T7 promoter and AMV
spacer sequence at the 5’ end and 30-mer  poly A tail on
the 3’ end of the coding sequence. as previously described
[S].  The resulting cDNA  template was used to prepare
capped cRNA  using the Megascript in vitro transcription
kit protocol (Ambion Inc). The same PCR procedure was
also used to produce a cDNA  template of the neuronal
cannabinoid receptor from a rat brain library (generous
gift of Dr. Lisa DiMagno, Caltech). cRNA  for GIRKI
was prepared as described [5]. Purity and yield of the
products were verified by gel electrophoresis and meas-
urement of absorbance spectra. Stage V and VI oocytes,
prepared as previously described [ 13 3, were maintained at
18°C in ND96 media (mM: 96 NaCl;  2 KCI: 1 CaC12;  1
MgC12: 5 HEPES, pH 7.5) supplemented with 5% heat-
inactivated horse serum, 2.5 mM sodium pyruvate and
50pg/ml  gentamycin (Sigma Chemical Co.). One day
after harvest, 5 or 10 ng of cannabinoid cRNA  was typi-
cally co-injected with 2 ng of GIRKl cRNA (50 nl vol-
ume), and oocytes were tested S-9 days later.

For radioligand binding assays, membranes were pre-

pared as previously described [9]. Briefly, 30-60  oocytes
were homogenized in 2 ml of sucrose buffer (320 mM
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