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INTRODUCTION

ABSTRACT

Background: Riluzole- a glutamate antagonist is known to enhance
antiepileptic effects of various other antiepileptic drugs. The present study was
undertaken to evaluate anticonvulsant effect of riluzole alone and in
combination with sodium valproate on pentylenetetrazole (Metrazol) induced
seizures in swiss-albino rats.

Methods: Pentylenetetrazole (PTZ) 50 mg/kg intraperitonially (ip) was used to
induce seizure in swiss- albino rats. Anticonvulsant effect of riluzole (at 5
mg/kg and 10 mg/kg) and sodium valproate (at 75 mg/kg, 150 mg/kg and 300
mg/kg) was studied on PTZ induced seizures in albino rats. Also effect of
riluzole (10mg/kg) in combination with sodium valproate (75 mg/kg, 150 mg/kg
and 300 mg/kg) was studied. Parameters such as time of onset of first clonic
convulsion in seconds, frequency of clonic convulsion in 60 minute and total
duration of entire convulsion in minutes were studied. For statistical analysis
unpaired t test was used.

Results: At 5 mg/kg and 10 mg/kg doses riluzole per se was not found to
produce any significant effect in PTZ induced seizures (P>0.05). Sodium
valproate at 300 mg/kg dose was found to produce significant antiepileptic
effect (P<0.001) but not at 75 mg/kg and 150 mg/kg dose (P>0.05).
Interestingly significant antiepileptic effect was noted with combination of
riluzole (at 10 mg/kg) with sodium valproate at 150 mg/kg and 300 mg/kg dose
(P<0.001).

Conclusions: Riluzole alone was not found to produce any significant
protective effect against PTZ induced seizures in albino rats. However riluzole
(10 mg/kg) was found to enhance the antiepileptic activity of sodium valproate.
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Despite the introduction of several new therapeutic
options in the 1990s, a significant fraction of the patients

Epilepsy is a chronic neurological disorder characterized
by an enduring predisposition to generate epileptic
seizures and it has neurobiological, cognitive,
psychological and social consequences The definition of
epilepsy requires the occurrence of at least one epileptic
seizure.! Transient occurrence of signs and or symptoms
in epileptic seizure are seen due to abnormal excessive or
synchronous neural activity in the brain.? Worldwide,
more than 50 million people are suffering from epilepsy.
It is more common in young children and elderly people
above 65 years.® The overall prevalence rate of epilepsy
in India is 5.59 per 1,000 populations. The worldwide
prevalence of active epilepsy is between 4 and 10 per
1000 population.*
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with epilepsy continue to live with uncontrolled seizures.”
Although most people with epilepsy become seizure free
with appropriate therapy, 30-40% of patients continue to
have seizures despite the use of antiepileptic drugs either
alone or in combination.®

The potential importance of riluzole a glutamate
antagonist in modulating brain electrical activity has been
described recently. Riluzole is known to act through a
novel modulatory site on the glutamate receptors, which
mediate most excitatory neurotransmission in the
mammalian brain. This has been shown that riluzole
enhances anti-seizure action of known anti-epileptic
drugs.’
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Sodium valproate is one of the broad spectrum
antiepileptic drug mainly act by potentiating GABA-ergic
function and by inhibiting action of excitatory
neurotransmitters NMDA/glutamate in the brain.?
Sodium valproate is used for different categories of
convulsions such as complex partial seizures, simple and
complex absence seizures. However it is associating with
many side effects like nausea, vomiting, abdominal
cramps, diarrhoea, hepatotoxicity and pancreatitis.’

There is still a need for an ideal antiepileptic agent with
properties like broad spectrum activity, rapid onset of
action, least side effects, good oral bioavailability and
low cost.”® The present study was undertaken to find out
the effect of riluzole alone and in combination with
sodium valproate on pentylenetetrazole (PTZ) induced
seizures in swiss-albino rats.

METHODS

The study was conducted in the department of
pharmacology, PDVVPEF’S Medical College and
Hospital, Ahmednagar, Maharashtra, India.

The study was conducted only after approval of the
institutional animal ethics committee (IAEC).

Animals used in the study were 6-8 weeks old healthy
swiss albino rats (150-200 gm) of either sex.™*

Table 1: Subgroups and intervention done.

Sub group Interventions

Group | Distilled water (control)
Group Il Riluzole 5 mg/kg
Group 111 Riluzole 10 mg/kg
Group IV Sodium valproate 75 mg/kg
Group V Sodium valproate 150 mg/kg
Group VI Sodium valproate 300 mg/kg
Riluzole 10 mg/kg+sodium
Sl valproate 75 mg/kg
Riluzole 10 mg/kg+sodium
Group VI valproate150 mg/kg
Group IX Riluzole 10 mg/kg+sodium

Valproate 300 mg/kg

Drugs and chemicals

e Solutions of PTZ, riluzole and sodium valproate
were prepared by dissolving in normal saline.” Every
time freshly prepared solutions were used.

e Pentylenetetrazole (PTZ) was used to produce
seizures in swiss- albino rats at a dose of 50 mg/kg
itraperitonially.™

e Riluzole was administered orally in the dose of
5mg/kg and 10 mg/kg’ while sodium valproate was
administered orally at 50 mg/kg, 150 mg/kg and 300
mg/kg dose.*

e Distilled water is used as a vehicle.

Animal Grouping: Swiss albino rats of either sex were
divided into nine groups; each group consists of 6
animals.

Inclusion criteria

One week before the actual day of testing,
pentylenetetrazole was injected itraperitonially (i.p.) at a
dose of 50 mg/kg.'* Only those rats, which showed clonic
convulsions in the next 15 minutes, were selected for the
study.

Exclusion criteria

Animals in which convulsion was not seen after 15
minutes of PTZ administration.

Animals were housed in plastic cages under standard
conditions (ambient temperature of 22+1°C, natural light-
dark cycle, free access to chow pellets and tap water).’

Methodology

o All experiments were done at the same period of the
day (between 9.00 a.m. and 12.00 a.m.) to minimize
circadian influences on seizure susceptibility.’

o  After one week of acclimatization, on the day of the
experiment, the animals were brought to the
experimental laboratory from the animal house. All
the animals were checked to rule out any infection,
injury or any other illness. The animals were
weighed before the beginning of the experiment.

e The animals were injected the control, test drugs,
orally under all aseptic precautions, as per the study
groups (Table 1). After 30 minutes, PTZ (50 mg/kg)
was administered i.p. under all aseptic precautions.™

e Animals were observed for 60 minutes for the
occurrence of seizures, and the timing was noted
using digital stop clock.® The occurrence of clonic
seizure for more than 5 seconds was taken as a
positive seizure response and abolition of clonic
seizure was considered as protection against PTZ
seizures.

Parameters were studied

e Time of onset of first clonic convulsion in seconds
e  Frequency of clonic convulsion
e Total duration of entire convulsion in minutes.®

To calculate the frequency of clonic convulsion, all the
animals were observed for the period of 60 minutes. At
the end of 60 minutes, the animals were inspected for any
injury or residual damage.

Statistical analysis

All gquantitative data was presented as meanzstandard
error of mean (SEM). Data was analysed using the
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unpaired student t-test. For all tests, a ‘p’ value of <0.05 effect on onset of convulsion in seconds, frequency of
was considered as level of significant. convulsion in 60 min duration as well as on total duration
convulsions in minute.

Table 3 showing results of sodium valproate on PTZ
induced seizures in swiss- albino rats. Sodium valproate
was used at three doses 75 mg/kg, 150 mg/kg and 300
mg/kg. Sodium valproate was found to produce no
significant effect at doses 75 mg/kg and 150 mg/kg
(P>0.05) on onset of convulsions in seconds, frequency
of convulsions in 60 min duration as well as on total
duration of convulsions in minutes. However sodium
valproate at 300 mg/kg dose was found to produce
significant effect (P<0.001).

Table 4 shows the effect of riluzole in combination with
different doses of sodium valproate. Riluzole (10 mg/kg)
with sodium valproate (75 mg/kg) was found to produce
no significant effect (P > 0.05) on onset of convulsions in
seconds, frequency of convulsion in 60 min duration as
well as on total duration convulsion in minutes. However
combination of riluzole (10 mg/kg) with sodium
valproate at 150 mg/kg and 300 mg/kg doses was found
to produce significant effect on onset of convulsion in
seconds, frequency of convulsions in 60 min as well as
on total duration convulsion in minutes (P<0.001).

Figure 2: PTZ induced convulsions.
RESULTS

Table 2 showing results of riluzole on PTZ induced
seizures in swiss-albino rats. Riluzole at both doses 5
mg/kg and 10 mg/kg found to produce no significant

Table 2: Effect of riluzole on pentylenetetrazole (PTZ) induced convulsions.

Onset of convulsion Frequency Total duration in minutes
in seconds (Mean+ SEM) (Mean+SEM) (Mean+ SEM)

Control 101+2.86 24.7+1.5 41.5+1.2

Riluzole 5 mg/kg 102.8+2.8 22.7+0.8 42.2+1.8

Riluzole 10 mg/kg 109.5+2.7 21.7+0.9 39+1.00

Table 3: Effect of sodium valproate on PTZ induced convulsions.

Onset Of Convulsion in seconds Frequency (MeantSEM) Total duration in

(MeanzSEM) minutes (Mean+SEM)
Control 101+2.8 24.7+1.5 41.5+1.2
Sodium valproate of 75 mg/kg 102.7+2.1 21.5+0.6 42+1.4
Sodium valproate of 150 mg/kg 110+2.9 21.0+0.9 37.7£1.7
Sodium valproate 300 mg/kg 540.7+¢17.7 25+04 3.0£0.8

*p<0.05, **p<0.01, and ***p<0.001

Table 4: Effect of combination of riluzole (10 mg/kg) with sodium valproate (75 mg/kg, 150 mg/kg and 300 mg/kg).

Control 101+2.86 24.7+1.5 41.5+1.2

Riluzole 10 mg/kg+sodium valproate of 75 mg/kg 136.5+£17.5 21+0.9 39.8+1.28
Riluzole 10 mg/kg +sodium valproate of 150 mg/kg  541.2+10.4 2.8+0.5 42406
Riluzole 10 mg/kg + Sod. Valproate of 300 mg/kg ~ 587.3+3.7 1.3+0.2 1.3+0.2°

*p<0.05, **p<0.01, and ***p<0.001
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Table 5: Effect of sodium valproate at 300mg/ kg and combination of riluzole 10 mg/kg with sodium valproate at
150 mg/kg on PTZ induced seizures in swiss-albino rats.

‘ Onset of convulsion in  Frequency Total duration in
~seconds (Mean+SEM)  (MeantSEM) minutes (Mean+SEM)
Sodium valproate of 300 mg/kg 540.6+17.7 2.5+0.4 3+0.82
Riluzole 10mg/kg +sodium valproate of 150 mg/kg 541.2+10.4 2.8+0.5 4.2+0.6

When the effect of sodium valproate at 300 mg/kg was
compared with the effect of combination of riluzole (10
mg/kg) with sodium valproate 150 mg/kg, no significant
difference was noted (P>0.05) (Table 5).

DISCUSSION

Riluzole is a neuroprotective drug having anti-convulsant,
anxiolytic and sedative properties.”* In our study we
found that riluzole alone at 5 mg/kg and 10 mg/kg doses
remain ineffective against PTZ induced seizures in swiss-
albino rats. Also sodium valproate was found to produce
no significant effect at 75 mg/kg and 150 mg/kg doses.
However sodium valproate was found effective at 300
mg/kg dose. We also noted that combination of riluzole
(10 mg/kg) with sodium valproate at 150 mg/kg and 300
mg/kg found to produce significant effect against PTZ
induced seizure. We also found that sodium valproate at
150 mg/kg dose found to produce no significant effect
against PTZ induced seizure. However sodium valproate
at 150 mg/kg dose when combined with riluzole 10 mg/kg
dose found to produce significant effect against PTZ
induced seizures. This shows that riluzole enhances the
effect of sodium valproate.’

Since according to many experimental trials riluzole is not
affecting plasma concentrations of antiepileptic drugs,
this positive interaction of riluzole with sodium valproate
does not seem to be pharmacokinetic type.’

Enhancing effect of riluzole may be due to its inhibitory
action on excitatory neurotransmitters because in
electrophysiological studies, riluzole prevented both
NMDA and veratridine induced excitotoxicity in rat
hippocampal slices.* Also in many experimental studies,
riluzole was found to attenuate convulsions evoked by
both glutamate and kainate in mice.”® Moreover, the
inhibitory effect on neurotransmission mediated by both
the glycine/NMDA and AMPA/kainate receptor complex
could be the reason foe efficacy of riluzole in genetic
model of seizure prone DBA/2 mice.”® Riluzole may
behave as a competitive or as a noncompetitive
antagonist at NMDA receptor complex.***’

Observations of many studies related with NMDA
receptor antagonists have shown that these drugs enhance
the anticonvulsant effect of many conventional
antiepileptic drugs, allowing for their significant dose
reduction.'®

So, riluzole could be used as add on drug along with
sodium valproate in the management of absence seizure in
case of sodium valproate is ineffective as monotherapy.
Also we may reduce the dose of sodium valproate by
using riluzole as an adjuvant, hence can minimise adverse
effects of sodium valproate.

The limitations of the study were; it is an experimental
study so it is difficult to extrapolate results of animal
study directly on human. So to confirm above results in
humans, more clinical studies of riluzole in epileptic
patients will be required.

CONCLUSION

Riluzole alone found ineffective against PTZ induced
seizures, however it was found to enhance the
antiepileptic effect of sodium valproate against PTZ
induced seizures.
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