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Abstract

The metabotropic glutamate (mGIlu) receptor agonists, quisqualate and (1S,3R)-1-aminocyclopentane-1,3-dicarboxylic acid (ACPD),
but not ( RS)-3,5-dihydroxyphenylglycine or (2S,3S5,4S)-a-(carboxycyclopropyl)glycine, stimulated [*Hlinositolmonophosphate ([*H]InsP)
formation in primary cultures of rat hepatocytes. 1S3R-ACPD-stimulated [°H]insP formation was inhibited by a-methyl-4-carbo-
xyphenylglycine, indicating that cultured hepatocytes express functional mGlu receptors coupled to polyphosphoinositide hydrolysis. The
identity of these receptors is not similar to that of any of the known mGlu receptor subtypes characterized in heterologous expression

systems. © 1997 Elsevier Science B.V.
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Three groups of G-protein-coupled metabotropic gluta-
mate (mGlu) receptors have been identified in the nervous
system by molecular cloning and pharmacological studies.
Group | includes mGlu, and -5 receptors, which are
coupled to polyphosphoinositide hydrolysis, whereas group
Il (mGlu, and -;) and group Il (MGlu,, -4, -7 and -4)
mGlu receptors are negatively linked to adenylate cyclase
(reviewed in Pin and Duvoisin, 1995). While ionotropic
glutamate receptors have been found in the guinea pig
myenteric plexus (Moroni et a., 1986) and in rat pancre-
atic idet cells (Inagaki et al., 1995), there is no evidence
for the presence of mGlu receptors in peripheral organs,
with the exception of mGlu, receptors, which are present
in taste buds (Chaudhari et al., 1996). We now report that
activation of mGlu receptors stimulates polyphospho-
inositide hydrolysis in primary cultures of rat hepatocytes.

Adult rat hepatocytes were isolated by collagenase per-
fusion, plated onto Falcon Primaria 24-multiwell dishes
(3 X 10° cells/well) and grown up to 5 days under condi-
tions supporting survival and a liver-specific phenotype
(Ham's F12 medium containing 10% foetal calf serum,
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0.2% abumin, 100 nM insulin and 100 nM dexametha-
sone) (according to the methods of Guguen-Guillouzo et
a., 1986 and Kimball et al., 1995, dightly modified).
Culture medium was changed every day. Cultures were
incubated overnight with 1 p.Ci /ml of myo-2-[*Hlinositol
(NEN-DuPont, sp. act. 16.5 Ci/mmol) to label inositol
phospholipids. Cultures were then washed in Krebs—
Henseleit buffer (equilibrated with O,/CO, to pH 7.4)
and incubated in the same buffer containing 10 mM Li*.
After 30 min of incubation in the presence of transmitter
receptor agonists, the reaction was terminated by the addi-
tion of methanol:water (1:1 v/v). [*Hlinositol-
monophosphate ([*H]insP) was extracted, separated and
detected as described previously (Nicoletti et al., 1986).

In cultures at 2 days in vitro [1S3R)-1-aminocyclopen-
tane-1,3-dicarboxylic acid (ACPD, 100 pM) and
quisqualate (100 wM) increased [*H]insP formation by
about 80%. The action of 1S3R-ACPD was
concentration-dependent with an apparent EC, value of
25 pM and a maximal stimulation at 100 M. At 5 days
in vitro, stimulation of polyphosphoinositide hydrolysis by
both mGlu receptor agonists was maintained, albeit re-
duced by half; (RS)-3,5-dihydroxyphenylglycine (DHPG)
and (25354S)-a-(carboxycyclopropyDglycine (L-CCG-I)
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Table 1
Stimulation of polyphosphoinositide hydrolysis by mGlu receptor ago-
nists in cultured hepatocytes at 2 or 5 days in vitro

[*H]InsP formation (dpm/mg protein)

2 daysin vitro

Basal 6075+ 202
1S3R-ACPD (100 pM) 11325+1502
Quisqualate (100 u.M) 10800+ 6752
5 daysin vitro

Basal 4162 + 225
1S3R-ACPD (100 pM) 5887+350¢
Quisqualate (100 wM) 5650+120 2
DHPG (100 wM) 3973+ 360
L-CCG-I (100 M) 3862+ 187
MCPG (500 wM) 43124185
1S3R-ACPD +MCPG 3900+150°

Values are means+ S.E.M. of 4—8 determinations. P < 0.01, if compared
to the respective basal (a) or 1S3R-ACPD (b) values (one-way analysis
of variance+ Fisher's test to isolate the differences). MCPG was added to
the cultures 1 min before 1S3R-ACPD. MCPG was inactive at 100 uM
(not shown).

were inactive. 1S3R-ACPD-stimulated polyphospho-
inositide hydrolysis was inhibited by the mixed mGlu
receptor antagonist, a-methyl-4-carboxyphenylglycine
(MCPG, 500 nM) (Table 1).

These results indicate that cultured hepatocytes express
functionally active mGlu receptors coupled to polyphos-
phoinositide hydrolysis. In recombinant cells, DHPG be-
haves as a pure agonist of mGlu, and - receptors whereas
quisqualate activates mGlu, and - receptors with high
potency and mGlu, receptors with lower potency and
1S3R-ACPD and L-CCG-Il activate both group | and Il

mGlu receptors with low and high potency, respectively
(Pin and Duvaisin, 1995). The lack of effect of DHPG and
L-CCG-l suggests that the activation of polyphospho-
inositide hydrolysisin cultured hepatocytes is not mediated
by conventional mGlu, or -5 receptors and does not result
from functional synergism between group | and 1l mGlu
receptor subtypes. We speculate that cultured hepatocytes
express a novel mGlu receptor coupled to polyphospho-
inositide hydrolysis, the identity of which remains to be
determined.
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