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SIB 1893 possesses pro- and anticonvulsant activity in the electroshock seizure
threshold test in mice. J. £USZCZKI, K.K. BOROWICZ, S.J. CZUCZWAR. Pol. J. Phar-
macol., 2002, 54, 517–520.

SIB 1893, a non-competitive antagonist of group I metabotropic glutamate receptor
subtype 5, administered at the doses ranging between 0.5–2 mg/kg markedly lowered the
electroconvulsive threshold, whereas if applied at the higher dose of 40 mg/kg, it signifi-
cantly raised the threshold for electroconvulsions in mice, exhibiting both pro- and anti-
convulsive properties in this test.
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Recently, metabotropic glutamate receptors
(mGluRs) have been divided into 8 subtypes with
respect to their amino acid sequence homology.
However, their functional action on signal trans-
duction mechanisms and pharmacological profile
allowed to classify all mGluRs into 3 groups. It is
well accepted that group I of mGluRs (containing
mGluR1 and mGluR5 receptor subtypes) act via
phospholipase C. Activation of both mGluR1 and
mGluR5 leads to phosphoinositide hydrolysis, ino-
sitol triphosphate and/or diacylglycerol synthesis.

As a sequel of consecutive cascades of intrinsic re-
actions in neurons, it finally causes the elevation of
intracellular Ca�' level [8]. Either group II (mGluR2
and mGluR3) or group III (mGluR4, mGluR6,
mGluR7 and mGluR8) are negatively coupled to
the membrane adenylyl cyclase and adenylyl cycla-
se-associated second messenger system [8]. How-
ever, multiplicity of cellular changes following
their activation has not been exactly recognized so
far. There has been evidence suggesting that ago-
nists of mGluR1 and/or mGluR5 show potent con-
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vulsant activity, whereas specific antagonists of
these mGluRs provide neuroprotection [6] and may
be of some therapeutic value in the management of
epilepsy [2, 4, 8].

SIB 1893 [(E)-2-methyl-6-(2-phenylethenyl)-py-
ridine], a selective group I metabotropic glutamate
receptor subtype 5 (mGluR5) antagonist, has been
considered as a compound with anticonvulsant ac-
tivity, as it can suppress the sound-induced seizures
in DBA/2 mice and primary generalized non-con-
vulsive seizures in lethargic (lh/lh) mice [2]. Recent-
ly, it has been approved that SIB 1893 provides
neuroprotection against glutamate- or NMDA-in-
duced toxicity in cultured rat cortical neurons and
acts as noncompetitive NMDA receptor antagonist,
modulating NMDA receptor activity [7]. Moreover,
there are some lines of evidence suggesting that
SIB 1893 behaves specifically as an agonist of the
group III metabotropic glutamate receptor subtype
4 (mGluR4) [9]. In light of such data, it must be
generally underlined that agonists of group III mGluRs
(including mGluR4) exert anticonvulsant action and
can provide significant neuroprotection [1].

There has been also reported that mGluRs are
involved in epileptogenesis processes, especially
the seizure propagation in the brain. Since the anti-
convulsant activity of group I mGluRs antagonists
has been revealed in the genetic seizure models [2],
we became encouraged to examine the influence of
SIB 1893 upon the threshold of electroconvulsive
shock-induced seizures in mice. Moreover, the ef-
fect of SIB 1893 on the anticonvulsant activity of
valproate magnesium in maximal electroshock test
in mice was also determined.

The experiments were carried out on adult male
Swiss mice weighing 20–26 g. All experimental
procedures applied in this study were approved by
the Local Bioethical Committee of Lublin. SIB
1893 [(E)-2-methyl-6-(2-phenylethenyl)-pyridine]
(purchased from Tocris Cookson Ltd., Bristol, UK)
was suspended in a 1% solution of Tween 80
(Sigma, St. Louis, MO, USA) and subsequently in-
jected intraperitoneally (ip) in a volume of 10 ml/kg,
15 min prior to the test. Valproate magnesium
(VPA – ICN-Polfa, Rzeszów, Poland) was dis-
solved in sterile saline and administered ip 30 min
before the test. The electroconvulsions were pro-
duced by a Hugo Sachs generator (Rodent Shocker,
Type-221, Freiburg, Germany) and delivered via
ear-clip electrodes. In the electroshock seizure
threshold test, an alternating current (50 Hz, 0.2 s)

of various intensities was used to determine the
intensity-response curve. The convulsive threshold
was evaluated as CS&�, i.e. the current strength, in
mA, necessary to induce the tonic extension of hind
limbs in 50% of the tested animals. Similarly, the
protective efficacy of VPA given alone or com-
bined with SIB 1893 was determined in the maxi-
mal electroshock (MES) test. In this test, VPA ad-
ministered at progressive doses, was able to protect
the animals against MES-induced tonic hindlimb
extension. Subsequently, the consecutive dose-res-
ponse curve was constructed, which allowed to de-
note the ED&� values for VPA alone or combined
with SIB 1893. Both CS&� and ED&� values with
95% confidence limits were calculated according
to the log-probit method of Litchfield and Wil-
coxon [5].

In our study, the group I mGluR5 antagonist,
SIB 1893, exhibited a dual pharmacological activi-
ty. When administered at doses up to 2 mg/kg, SIB
1893 displayed a proconvulsant activity, signifi-
cantly diminishing the electroconvulsive threshold,
whereas at the dose of 40 mg/kg it showed an anti-
convulsant effect, raising the threshold in mice
(Fig. 1). Moreover, our findings revealed that SIB
1893 (20 mg/kg) coadministered with VPA enhan-
ced its anticonvulsant activity, reducing signifi-
cantly its ED&� value from 218.2 mg/kg to 179.5
mg/kg (Fig. 2). In addition, SIB 1893 did not affect
free plasma levels of VPA, so a pharmacokinetic
interaction is not probable. Furthermore, SIB 1893
at doses between 0.25–10 mg/kg did not influence
the anticonvulsant activity of VPA (Fig. 2). It is
worth mentioning that SIB 1893 was used in our
study at doses equal to and lower than those, which
were effective against sound-induced seizures and
seizures in lethargic (lh/lh) mice [2]. The proconvul-
sive dose of SIB 1893 was almost 20–80 times lower
than the anticonvulsive one. The protective action,
offered by the combination of SIB 1893 and VPA
against MES-induced seizures, may be explained in
terms of an additional activation of GABAergic in-
hibitory system. Since the GABAergic mechanism
of action of VPA has been confirmed in the experi-
mental study [3], it can be considered that the ob-
served interaction between SIB 1893 and VPA is,
at least in part, dependent on additional GABA-
mediated events. K³odziñska et al. [4], examining
the influence of LY 354740, an agonist of the group
II mGluRs on the anticonvulsant activity of con-
ventional AEDs in the pentetrazole-induced sei-
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zures in mice, documented that LY 354740 potenti-
ated the anticonvulsant effect of diazepam. How-
ever, in contrast to our results, LY 354740 had no
influence on the anticonvulsant effect of VPA in
the pentetrazole-induced seizures in mice.

It is uncertain whether SIB 1893 exerted its pro-
tective action through the mGluR5 inhibition, acti-
vation of the mGluR4 or suppression of the NMDA
receptor complex. The most probable mechanism
of the dual action of SIB 1893 seems to be related
to the possibility of its non-specific interaction with
other mGluRs. This may, at least partially, explain
the protective activity of SIB 1893 at the dose of 40
mg/kg against electroconvulsions in mice, demon-
strated in the present study. However, other not yet
identified events may be responsible for this unex-
pected effect of SIB 1893 on seizure phenomena.

Finally, it may be concluded that despite initial
studies reporting the anticonvulsant properties of
SIB 1893 in different animal models of epilepsy,
the exact mechanism of action of group I mGluRs
in seizure-related processes and epileptogenesis,
remains unclear and further pathophysiological and
electrophysiological investigation is required to
elucidate this problem.
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