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Anxiolytic- and antidepressant-like effects of group III metabotropic glutamate agonist
(1S,3R,4S)-1-aminocyclopentane-1,3,4-tricarboxylic acid (ACPT-I) in rats. E. TATAR-
CZYÑSKA, A. PA£UCHA, B. SZEWCZYK, E. CHOJNACKA-WÓJCIK, J. WIEROÑ-
SKA, A. PILC. Pol. J. Pharmacol., 2002, 54, 707–710.

We examined the anxiolytic-like activity of (1S,3R,4S)-1-aminocyclopentane-1,3,4-
tricarboxylic acid (ACPT-I) using the Vogel conflict drinking test, while antidepressant-
like effects of this compound were evaluated using Porsolt’s test. ACPT-I, a selective
group III mGlu receptor agonist, produced a dose-dependent anticonflict effect after in-
trahippocampal injections and antidepressant-like effect in rats after intraventricular in-
jections. These data suggest that selective group III mGlu receptor agonists may become
a new class of anxiolytics and/or antidepressants.
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INTRODUCTION

A number of pharmacological data indicate the
involvement of glutamate in pathophysiology of
anxiety and depression. It is well established that
compounds which inhibit glutamatergic neuro-
transmission via ionotropic as well as metabotropic
glutamate (mGlu) receptors show anxiolytic- and/or
antidepressnt-like effects in different animal mod-
els [3, 8]. The previous studies demonstrated that
antagonists of group I mGlu receptors and agonists
of group II mGlu receptors act as anxiolytics in rats
[4, 6, 11, 12]. The antidepressant-like effects of
group I mGlu antagonists but not group II agonists
were also described [7, 12]. Until now, the role of
group III mGlu receptors in anxiety has not been
fully elucidated. After intrahippocampal administra-
tion, both selective agonist of these receptors – L-se-
rine-O-phosphate (L-SOP) and antagonist – (RS)-�-
methylserine-O-phosphate (MSOP) showed an an-
xiolytic-like activity in the Vogel conflict drinking
test in rats [4, 13]. The antidepressant-like effects
of group III mGlu receptor agonists were not tested
so far. The present study was carried out to deter-
mine whether (1S,3R,4S)-1-aminocyclopentane-
1,3,4-tricarboxylic acid (ACPT-I-Tocris), a selec-
tive group III mGlu receptor agonist [1, 5] induces
anxiolytic- or antidepressant-like effects after in-
jections into the brain. ACPT-I was administered to
the CA1 region of the dorsal hippocampus, and the
Vogel conflict drinking test [14] was used to esti-
mate its potential anxiolytic-like effects in rats. Af-
ter intraventricular injection of ACPT-I its anti-
depressant-like effects were tested using Porsolt’s
test [9].

MATERIALS AND METHODS

The experiments were performed on male Wis-
tar rats (200–250 g). The animals were kept on
a natural day–night cycle at a room temperature of
19–21°C, with free access to food and tap water be-
fore the experiment. Each experimental group con-
sisted of 6–10 animals/dose, and the animals were
used only once in each test. The experiments were
performed by an observer unaware of the treat-
ment. All experimental procedures were approved
by Animal Care and Use Committee at the Institute
of Pharmacology, Polish Academy of Sciences in
Kraków.

The rats were operated under equithesin anesthe-
sia. A socket with two stainless steel guide cannu-
lae (0.4 mm o.d., 0.3 mm i.d., 8.0 mm long) was
implanted stereotaxically 2 mm above the CA1 re-
gion of the dorsal hippocampus (A 5.2 mm, L 2.0
mm, H 7.3 mm from the interaural line) or into the
brain ventricles (P 0.8 mm, L 1.5 mm, H 3.8 mm),
and was fixed to the skull with stainless steel
screws and dental acrylic cement. Seven days later
the rats were subjected to behavioral testing. The
injections of the drug were made using Hamilton
microsyringes connected, via polyethylene tubing,
to two stainless steel needles (0.3 mm o.d.). The
needles were inserted 2 mm below the tip of the
guide cannula. Solutions were administered bilater-
ally over 60 s. The injection needle remained in
place for an additional 60 s before it was removed
and replaced with stylet. ACPT-I was dissolved in
sterile saline with the addition of minimal amount
of 0.1 M NaOH (pH = 7.2) and injected into the
hippocampus in a volume of 0.5 �l/site 10 min be-
fore the test, or into the brain ventricles in a volume
of 2 �l/site 20 min before the test. Control rats re-
ceived vehicle.

Vogel conflict drinking test

To evaluate the anxiolytic-like effects of ACPT-I
a modification of the method of Vogel et al., was
used [14], and its detailed description was given
previously [13]. In short, on the first day of the ex-
periment, the rats were adapted to the test chamber
for 10 min. After the adaptation period, the animals
were deprived of water for 24 h, and then they were
placed in the test chamber for another 10-min adap-
tation period during which they had a free access to
the drinking bottle. Afterwards, they were allowed
a 30-min free-drinking session in their home cage.
After another 24-h water deprivation period, the
rats were again placed in the test chamber and al-
lowed to drink for 30 s. Immediately afterwards,
drinking attempts were punished with an electric
shock (0.5 mA). The number of shocks accepted
throughout a 5-min experimental session was re-
corded. To control the possibility of drug-induced
changes in the perception of a stimulus or in the
thirst drive, which might have contributed to the
activity in the conflict drinking test, stimulus thres-
hold measurements and a free-drinking experiment
were also carried out. In both cases, the rats were
treated before the experiment in the same manner
as that described in the conflict drinking test, in-
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cluding two 24-h water deprivation periods sepa-
rated by 30 min of water availability.

Forced swimming test

To evaluate the antidepressant-like effects of
ACPT-I, the studies were carried out on rats ac-
cording to the method of Porsolt et al. [9]. Briefly,
the rats were placed individually in a glass cylin-
ders (40 cm high, 18 cm in diameter) containing 15
cm of water, maintained at 25°C. After 15 min they
were removed to a drying room (30°C) for 30 min.
They were placed again in the cylinder 24 h later
and the total duration of immobility was measured
during a 5 min test. ACPT-I (3, 12 and 25 nmol,
icv) and imipramine (10 nm icv) were administered
20 min before the test.

The obtained data were presented as means
± SEM, and evaluated by a one-way analysis of
variance, followed by Dunnett’s multiple compari-
sons test, where p < 0.05 was considered signifi-
cant.

RESULTS and DISCUSSION

ACPT-I administered to the CA1 region of the
dorsal hippocampus at doses of 7.5 and 15 nmol
showed an antianxiety-like effect, significantly in-
creasing (by 325 and 305%, respectively) the
number of shock accepted in the conflict drinking
test (Tab. 1). The possibility that the efficacy of
ACPT-I was due to the reduced perception of the
stimulus or to an increased thirst drive may be ex-
cluded, since this compound administered at doses
effective in the conflict drinking test, increased nei-
ther the threshold current nor water intake (data not
shown).
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ACPT-I used at doses of 12 and 25 nmol ivc
significantly (by 55% after the highest dose), (F
(3,28) = 15.47, p < 0.001) decreased the immobility
time of rats in the behavioral despair test. Its effi-
cacy was similar to that of imipramine (10 nmol
icv), used as the positive standard.

The data indicated that ACPT-I produced an
anxiolytic- and antidepressant-like effects and sug-
gested the involvement of group III mGlu receptors
in pathomechanism of anxiety and depression, con-
firming and extending our earlier data [13]. The
mechanism of anxiolytic-like effect might be re-
lated to the reduction of excitatory glutamatergic
neurotransmission, as group III mGlu receptors are
localized presynaptically and are known to inhibit
the release of glutamate [2, 10]. Further studies
using subtype-specific group III mGlu receptor
agonists are necessary to elucidate the involvement
of these receptors in anxiolytic- and/or antidepres-
sant-like activity. The above results indicate that
agonists of group III mGluR may play a role in the
therapy of anxiety and/or depression.
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