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ABSTRACT

Epilepsy is one of the most frequent neurological afflictions characterized by excessive temporary
neuronal discharges resulting in convulsion. The pathophysiology is still not fully understood. Even
though oxidative stress has been implicated as one of the mechanisms, yet the management of
convulsions do not take into cognizance the important role played by antioxidants. The aim of the
study was to assess the combined effect of sodium valproate (conventional antiepileptic drug) and
ascorbic acid (potent antioxidant) in pentylenetetrazole (PTZ) induced seizures. Thirty mice were
divided into six groups of five each (n=5). Group 1 served as control and administered normal
saline 1mi/kg, group 2 received sodium valproate 200mg/kg, groups 3 and 4 were administered
ascorbic acid (vitamin C) 100mg/kg and 300mg/kg, groups 5 and 6 were administered ascorbic
acid (vitamin C) 100mg/kg and 300mg/kg respectively, in combination with sodium valproate
200mg/kg, 15 and 30 minutes prior to intra-peritoneal injection of PTZ (65 mg/kg). Seizure latency
and duration were determined. The results showed that ascorbic acid alone has no effect on the
seizure parameters. Sodium valproate 200mg had protective effect on PTZ-induced seizures.
Combination of 300 mg/kg ascorbic acid with 200 mg/kg sodium valproate had a significant
(p<0.05) synergistic and marked protective effect, as indicated by increase in the latency of seizure
and reduction in seizure duration as compared to the control. Anti-oxidant vitamin C is
recommended as co-treatment with sodium valproate in the management of seizures.
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INTRODUCTION the important role played by antioxidants. In oxidative
Epilepsy is one of the most frequent neurological stress, generation of free radicals called reactive
afflictions in men and affects more than 60 million oxygen species and reactive nitrogen species (ROS,
people worldwide (Nikalje, et al, 2012). It is RNS) result in oxidative damage to cellular protein,
characterized by spontaneous recurrent seizures lipid and DNA and contribute to majority of seizures
(Jéssica et al, 2016). In spite of the availability of (Patil et al, 2011). Antiepileptic drugs, at least in
large numbers of antiepileptic drugs (AEDs) in the part, impair antioxidant status of the body. The
market, treatment of epilepsy still remains seizure activity during epilepsy decreases the
unsatisfactory and the basic neurophysiological and antioxidant defense mechanism in the brain. The
pathophysiology is still elusive. Adverse effects are the brain is particularly susceptible to oxidative stress
major limitations of AEDs (Shannon and Love, 2007; because it utilizes the highest amount of oxygen
Weintraub et al, 2007). Pentylenetetrazole (PTZ) compared with other bodily organs.

kindling is widely accepted as an experimental animal Exogenous antioxidants, like vitamins E and C, inhibits
model for epileptogenesis and estimating the the neuronal damage produced by lipid peroxidation
effectiveness of antiepileptic drugs (Morimoto et al., during seizures (Barros et al., 2007). Current studies
2004). A cascade of biological events is reported to have suggested that antioxidant compounds may
underlie the development and progression of epilepsy. afford some level of neuroprotection against the
Generation of reactive oxygen species in the brain is neurotoxicity of seizures (Santos et al., 2009; Taufik,
considered as one of the leading causes of 2011). The aim of the study was to assess the
generalized epilepsy associated with recurrent combined effect of sodium valproate (conventional
seizures (Sudha et al, 2001). Even though oxidative antiepileptic drug) and ascorbic acid (potent
stress has been implicated as one of the mechanisms, antioxidant) in pentylenetetrazole (PTZ) induced
yet most management do not take into cognizance seizures.
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MATERIALS AND METHODS

The materials used for this experiment include,
pentylenetetrazole (PTZ), sodium valproate, vitamin
C, normal saline, syringes, conical flask, beakers,
sample bottles, weighing machine and stop watch.
Thirty male mice weighing 20-30g, fed with standard
pelleted diet and water ad /ibitum, were divided into
six groups of five mice each (n=5). Group one served
as a control and received normal saline (1ml/kg),
group two received sodium valproate 200mg/kg,
group three were administered with ascorbic acid
(Vitamin C) 100mg/kg, group four with ascorbic acid
(Vitamin C) 300mg/kg, group five received ascorbic
acid 100mg/kg and sodium valproate 200mg/kg and
group six received ascorbic acid 300mg/kg and
sodium valproate 200mg/kg. These were administered
15 and 30 minutes before PTZ injection. Thirty
minutes after the intra-peritoneal injection of PTZ (65
mg/kg), seizure latency, seizure duration and
percentage protection were determined.

STATISCAL ANALYSIS

All data were expressed as mean £ SEM and analysed
using one-way analysis of variance (ANOVA) followed
by Dunnett’s test. Results were considered significant
at p < 0.05.

RESULTS

Table 1 showed the result of the combine effect of
sodium valproate and ascorbic acid (administered 15
minutes before PTZ injection) on pentylenetrazole-
induced seizures in mice. It showed seizure latency
for the combination of Vitamin C (300mg/kg) and
sodium valproate (200mg/kg) significantly increased
(P<0.001) when compared to normal saline
(1ml/100g) and sodium valproate (200mg/kg), while
the seizure duration reduced significantly when
compared to normal saline (P<0.001) and Sodium
valproate (P<0.05). The combination of Vitamin C
(100mg/kg) and sodium valproate (200mg/kg)
completely protected the mice against seizure. Hind
limb extension (HLE) occurred only in sodium
valproate group.

Table 1: Combine effect of sodium valproate and ascorbic acid on pentylenetetrazole-induced seizures in mice

(administered 15 minute before PTZ injection)

Seizure latency Seizure Duration H.L.E
Groups (Sec) (Sec)
Normal Saline (1 ml/100g) 137.5 + 19.8 12.1+£0.7 0
Sodium valproate (200mg/kg) 263.7 £ 27.4 10.5+£2.0 2
Vitamin C (100 mg/kg) 181.3 £ 13.7 13.3+0.8 0
Vitamin C (300 mg/kg) 162.2 £ 20.7 12.9+1.8 0
Vitamin C (100 mg/kg) + Sodium 0 0 0
Valproate (200 mg/kg)
Vitamin C (300 mg/kg) + Sodium a¥xp** a**p*
Valproate (200 mg/kg) 716.7 £ 141 24+1.3 0

*p<0.05, **p<0.001 when compared to the control group. a and b represent significant differences with normal
saline and sodium valproate respectively. H.L.E — Hind limb extension.

Table 2 showed the result of the combine effect of
sodium valproate and ascorbic acid (administered 30
minutes before PTZ injection) on pentylenetetrazole-
induced seizures in mice. The combination of Vitamin

C (300mg/kg) and Sodium valproate (200mg/kg)
completely protected the mice against all seizure
parameters. Hind limb extension occurred only in
sodium valproate group.

Table 2: combine effect of sodium valproate and ascorbic acid on pentylenetetrazole-induced seizures in mice

(administered 30min. before PTZ injection)

Groups Seizure latency Seizure Duration H.L.E
P (Sec) (Sec)

Normal Saline (1 ml/100g) 214.9 + 24.3 124+ 14 0
Sodium valproate (200 mg/kg) 270.6 £ 41 7523 1
Vitamin C (100 mg/kg) 130.9 + 10.4 129+ 1.1 0
Vitamin C (300 mg/kg) 180.5 + 16.6 104 £04 0
Vitamin C(100 mg/kg)
+ Sodium Valproate (100 mg/kg) 418.7£4.3 24+12 0
Vitamin C (300 mg/kg) + 0 0 0

Sodium Valproate (200 mg/kg)

*p<0.05, **p<0.001 when compared to the control group A and b represent significant differences with normal

saline and sodium valproate

DISCUSSION

The results showed that ascorbic acid alone has no
significant effect on the seizure parameters while
sodium valproate 200mg had protective effect on
PTZ-induced seizures. Combination of 100mg/kg
ascorbic acid and 200mg/kg sodium valproate and
that of 300 mg/kg ascorbic acid with 200 mg/kg

respectively. H.L.E — Hind limb extension.

sodium valproate administered 15 and 30 minutes
respectively prior to PTZ administration had a
significant (p<0.05) synergistic and marked protective
effect as indicated by an increase in the latency of
seizure and reduction in seizure duration as compared
to the control.
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This result is in agreement with the finding of
Schneider et al., (2004) who reported that vitamin C
when used alone did not have any protective effect
against acute PTZ-induced. This is because the
biological effects of reactive oxygen species (ROS) are
successfully controlled by endogenous defense system
of antioxidant enzymes and non-enzymatic
antioxidants such as vitamin C (Barnham et a/,, 2004).
The central nervous system, namely neurons, are
particularly vulnerable to the destructive effects of
reactive species (Martinc et al, 2012). Reactive
oxygen species can cause deleterious effects on cells
through acting on signalling pathways or through
causing nonspecific oxidative damage to bio-
macromolecules (Halliwell and Gutteridge, 2007).
Sawicta-Glazer and Czuczwar (2014) reported that
ascorbic acid, as an antioxidant and electron donor
accumulated in central nervous system, seems to take
part in diminishing reactions of oxidative stress in
brain and cooperate with other antioxidants like
alpha-tocoferol. Vitamin C, easily transported through
the blood-brain barrier, is proved to reduce injury in
the hippocampus during seizures and acts as a
neuroprotective  factor by consolidating cell
membranes and decreasing lipid peroxidation.
Ascorbic acid pre-treatment has been further shown
to increase hippocampal superoxide dismutase and
catalase activities, increase in the latency to first
seizures, suppression of behavioural seizure episodes,
and decrease in lipid peroxidation, nitrite content,
brain damage, severity of hippocampal lesions, and
mortality of rats (Santos et al., 2009; Santos et a/.,
2008). These findings are a consequence of ascorbic
acid free radicals scavenging abilities, which support
its neuro-protective activity (Santos et al, 2009).
From the study, vitamin C administered alone did not
affect seizure activities. This may be due to the fact
that vitamin C produces its effect in a dose-depended
manner and so possibly with increase in the doses, a
significant effect might be elicited as reported by
Paczyski et al. (1990) and Marinbo et a/. (1997) that
vitamin C shows anticonvulsant property in a dose
dependent manner in animals injected with PTZ.
Sodium valproate is known to increase the turnover of
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