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MPEP, a selective non-competitive antagonist of group I metabotropic
glutamate receptor subtype 5 (mGluR5), administered at doses ranging from
0.75 to 1 mg/kg, failed to influence the electroconvulsive threshold in mice.
However, when administered at higher doses (1.25 and 1.5 mg/kg), it signifi-
cantly increased the threshold. Moreover, MPEP (applied at its highest sub-
protective dose of 1 mg/kg) did not affect the protective action of valproate,
carbamazepine, diphenylhydantoin and phenobarbital against maximal
electroshock-induced seizures in mice. The presented results indicate that
mGluR5 antagonists should not be considered as good candidates for add-on
therapy of generalized seizures.
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INTRODUCTION

More than a decade ago the eight known meta-
botropic glutamate receptors (mGluRs) were clas-
sified into three groups according to their bio-
chemical, electrophysiological and pharmacologi-
cal properties [12]. Receptors belonging to group I
(mGluR1 and mGluR5) are positively linked to
phospholipase C, while group II and III receptors
are negatively coupled to adenylyl cyclase [2].
A number of experimental studies revealed that
group I receptor antagonists and group II/III recep-
tor agonists may exhibit antiseizure and neuropro-
tective properties, thereby being considered as po-
tential candidates for antiepileptic agents [5].
Therefore, disappointing experience with antago-
nists of ionotropic glutamate receptors directed re-
searchers’ attention to mGluR modulators.

Recent studies established separate functions for
two group I receptor subtypes. Stimulation of
mGluR1 results in a single peak of intracellular Ca��

level, whereas activation of mGluR5 produces long-
term Ca�� oscillations [10]. Both SIB 1893 [(E)-2-
-methyl-2-styrylpyridine] and MPEP [2-methyl-6-
phenylethynylpyridine] are selective mGluR5 an-
tagonists, and, to a lesser degree, mGluR4 agonists
[11]. Under experimental conditions, SIB 1893 and
MPEP proved their protective efficacy in sound-
induced seizures in DBA/2 mice and primary gen-
eralized non-convulsive seizures in lethargic mice
[6]. In contrast to other modulators of mGluRs,
MPEP exhibited protective activity in the 6 Hz
model of partial epilepsy [1]. Recently, MPEP was
reported to exhibit anxiolytic-like effect realized
through neuropeptide Y, but not benzodiazepine re-
ceptors [13].

In our previous studies, we described a dual
(pro- and anticonvulsant) pharmacological activity
of SIB 1893 in electroconvulsive threshold test in
mice. In the maximal electroshock, SIB 1893 mode-
rately potentiated the protective activity of val-
proate [9], remaining without effect on the action
of carbamazepine, diphenylhydantoin and pheno-
barbital [3]. The obtained results prompted us to
examine the antiseizure effects and interactions of
MPEP, the second selective mGluR5 antagonist,
hoping that it might occur more effective than SIB
1893.

MATERIALS and METHODS

Animals and experimental conditions

Male Albino Swiss mice (20–25 g) were used
throughout the experiments after at least one week
of acclimatization. They were housed in plastic
cages under standard conditions (ambient tempera-
ture of 22 ± 1°C, natural light-dark cycle). Tap wa-
ter and chew pellets were freely available. All ex-
periments were performed at the same period of the
day (between 9.00 a.m. and 12.00 a.m.) to mini-
mize circadian influences on seizure susceptibility.
The experimental groups consisted of 8 mice. All
experimental procedures applied in this study were
conducted with a consent of the Bioethics Commit-
tee of Lublin Medical University.

Electroconvulsions

Electroconvulsions in mice were produced with
the help of ear-clip electrodes and alternating cur-
rent delivered by a Hugo Sachs (Type 221, Freiburg,
Germany) generator. The current frequency was
50 Hz and the stimulus duration lasted 0.2 s. Full
tonic extension of both hind limbs was taken as the
endpoint. The convulsive threshold was evaluated
as CS��, which is the current strength (in mA) re-
quired to produce tonic hindlimb extension in 50%
of the animals tested. To calculate the convulsive
threshold, at least three groups of mice (consisting
of at least 8 animals per group) were challenged
with electroshocks of various intensities. An inten-
sity-response curve was calculated with a computer,
taking into consideration the percentage of animals
convulsing in experimental groups. To calculate the
ED�� value for antiepileptic drugs, the mice were
challenged with maximal electroshock (25 mA). At
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Table 1. Influence of MPEP on the electroconvulsive threshold
in mice

Treatment (mg/kg) CS�� (mA)

Saline 6.6 (5.7–7.5)

MPEP (0.75) 6.8 (6.0–7.8)

MPEP (1) 7.1 (6.3–8.0)

MPEP (1.25) 8.0 (7.3–8.8)*

MPEP (1.5) 10.2 (8.6–12.0)***

Data are expressed as CS�� values (the current strength produc-
ing tonic convulsions in 50% of mice; 95% confidence limits in
parentheses). Statistical analysis of the obtained results was
performed according to Litchfield and Wilcoxon [8]; * p < 0.05,
*** p < 0.001 vs. saline-treated group



least four groups (8 animals per group) were used
to estimate the respective ED�� values.

Drugs

Valproate magnesium (ICN Polfa, Rzeszów, Po-
land), carbamazepine (Polpharma, Starogard Gdañski,
Poland), phenobarbital sodium (Polfa, Kraków, Po-
land), diphenylhydantoin (Sigma, St. Louis, USA)
and MPEP (purchased from Tocris Cookson Ltd.,
Bristol, UK) were used in this study. Carbamazepine
and diphenylhydantoin were suspended in a 1%
aqueous solution of Tween 80 (Loba Chemie, Vi-
enna, Austria). Valproate, phenobarbital and MPEP
were dissolved in saline. All drugs were administered
ip, in a volume of 10 ml/kg, diphenylhydantoin
120 min, phenobarbital 60 min, valproate, carba-
mazepine and MPEP 30 min before electroconvul-
sions.

Statistics

ED�� values and statistical analysis of the ob-
tained results were calculated by computer probit
analysis, according to Litchfield and Wilcoxon [8].

RESULTS

Effects of MPEP on the electroconvulsive thres-

hold in mice

MPEP (1.25 and 1.5 mg/kg) significantly in-
creased the electroconvulsive threshold in mice.

MPEP administered at lower doses did not affect
the threshold parameters (Tab. 1).

Effects of MPEP on the protective activity of con-

ventional antiepileptic drugs against maximal

electroshock-induced seizures in mice

MPEP applied at its highest ineffective dose of
1 mg/kg did not influence the antiseizure efficacy
of valproate, carbamazepine, phenobarbital or di-
phenylhydantion in the maximal electroshock test
in mice (Tab. 2).

DISCUSSION

Our results demonstrated that MPEP, in contrast
to SIB 1893, presents clear-cut protective activity
in the electroconvulsive threshold test in mice.
However, it did not influence the anticonvulsant ac-
tivity of valproate, carbamazepine, diphenylhydan-
toin and phenobarbital against maximal electroshock-
induced seizures in mice. It should be underlined that
the protective efficacy of MPEP may differ in a va-
riety of seizure models. For example, the lowest
ED�� value of this mGluR5 antagonist (0.42 mg/kg)
was determined against clonic convulsions induced
by 2-chloro-5-hydroxyphenylglycine, the selective
mGluR5 agonist. MPEP appeared to be less effec-
tive in sound-induced seizures in DBA/2 mice
(ED�� = 18 mg/kg) and in maximal electroshock in
mice (ED�� exceeding 80 mg/kg) [6]. Hence, posi-
tive interactions between MPEP and antiepileptic
drugs may be possible in other than maximal elec-
troshock models of epilepsy.

In our previous communications, we reported
that SIB 1893 exerted dual pharmacological activ-
ity against electrically induced seizures, decreasing
the electroconvulsive threshold at low doses, and
increasing the threshold at higher doses. Although
SIB 1893 weakly enhanced the anticonvulsant ac-
tion of valproate against maximal electroshock [9],
it did not affect the protective action of valproate,
phenobarbital, ethosuximide or clonazepam against
pentetrazole-induced convulsions in mice [3]. On
the other hand, LY 354740, an agonist of the group
II mGluRs, enhanced the protective action of diaze-
pam against pentetrazole-induced seizures [7].
Bearing all these observations in mind, one can as-
sume that mGluR5 antagonists do not easily inter-
act with antiepileptic drugs. In this respect, phar-
macological properties of SIB 1893 and MPEP
may somehow resemble those of felbamate, the
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Table 2. Effect of MPEP on the action of conventional antiepi-
leptics against maximal electroshock in mice

Treatment (mg/kg) ED�� (mg/kg)

VPA 274.1 (254.0–295.8)

VPA + MPEP (1) 252.9 (232.5–275.2)

CBZ 12.9 (10.3–16.1)

CBZ + MPEP (1) 10.0 (7.6–13.1)

PB 18.8 (14.7–23.9)

PB + MPEP (1) 15.9 (11.9–21.2)

DPH 10.4 (8.5–12.8)

DPH + MPEP (1) 11.8 (8.8–15.9)

Data are presented as ED�� values (50% effective doses with
95% confidence limits in parentheses). Statistical analysis of
the obtained results was performed according to Litchfield and
Wilcoxon [8]. VPA – valproate; CBZ – carbamazepine; PB –
phenobarbital; DPH – diphenylhydantoin



drug which also failed to affect the anticonvulsant
action of conventional antiepileptics against maxi-
mal electroshock, being per se an effective anticon-
vulsant agent [4]. From this standpoint, mGluR5
antagonists should not be recommended for add-on
therapy. Nevertheless, they might be considered as
drug candidates in monotherapy of generalized sei-
zures.
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