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INTRODUCTION 

Epilepsy has been considered as one of the most 

common serious neurologic disorders worldwide. About 

50 million people have epilepsy worldwide and 90% of 

them are from developing countries.
[1-2]

 The word 

“epilepsy” is derived from Latin and Greek words 

meaning “seizure” or “to seize upon” and hence epilepsy 

is generally defined as a tendency to the recurrent 

seizures.
[3]

 The pathogenesis of epileptic seizures 

involves altered brain excitability due to the blemish in 

mitochondrial respiratory chain complexes, synapses and 

neurotransmitter receptors.
[4-5]

 Epilepsy is a highly 

prevalent brain disorder in which oxidative stress is 

regarded as a possible mechanism involved in the 

development and progression of epilepsy in the patients 

presented with it.
[6]

 Various causes have been reported 

which leads to oxidative stress in epilepsy like 

impairment of antioxidant systems, mitochondrial 

dysfunction, redox metals and arachidonic acid 

pathway.
[6-8]

 Also, various experimental models have 

been designed for the study of the evolution, propagation 

and pathological consequences of epileptic discharge like 

kainic acid (KA)-induced seizures model, pilocarpine-

induced seizure model, pentylentetrazole (PTZ)-induced 

seizure model and trimethyltin (TMT)-induced seizure 

models.
[9-10]

 These experimental animal models have 

investigated for the evaluating the role of various 

antioxidant drugs in modulating the oxidative stress 

markers. A number of antiepileptic drugs and chemicals 

have been investigated to substantiate their probable 

effect on epilepsy like Neuropeptide S, curcumin, 

berberine, montelukast, melatonin, lycopene and sodium 

valproate.
[11-13]

 The present review has been designed to 

highlight the probable role of oxidative stress in epilepsy 

and the strategies to prevent the development and 

progression of epilepsy.   

 

EPILEPSY: ETIOLOGY AND CLASSIFICATION 
Epilepsy is referred to as a common, sometimes chronic 

condition with physical risks alongwith psychological 

and socio economic consequences that impair the quality 

of life. Epilepsy can be regarded as idiopathic or 

symptomatic.
[6]

 It has been estimated that around 50% of 

epileptic cases are symptomatic or acquired and thus, is 

associated with a previous neurological insult.
[14]

 Also, 

the acquired form of epilepsy does not have a genetic 

link and progresses with age. However, the idiopathic 

epilepsy is mainly due to genetic causes and 

developmental brain disorders, mainly affecting 

mitochondrial and ion channel function. A number of 

genetic factors have been reported to contribute to 

epileptic seizures in idiopathic epilepsies by increasing 

neuronal excitability. The pathogenesis of epileptic 

seizures may be attributed to the altered brain excitability 

due to defect in mitochondrial respiratory chain 

complexes, synapses, and neurotransmitter receptors. 

Epilepsy has been documented to arise by a number of 

genetic and acquired factors. However, the etiology of 

epileptic seizures varies among various age groups, 

patient groups and geographical locations. Surprisingly, 

the congenital and perinatal conditions have been the 

most common causes of early childhood epilepsy onset; 

whereas epilepsy is found to be due to external non-

genetic causes in adults.
[7]
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The epilepsy has been known to possess phases that can 

be studied under three main headings which include the 

acute phase or injury phase; the latency phase or 

epileptogenesis; and spontaneous recurrent seizures 

phase or chronic epilepsy.
[11,15]

 In acute phase, many 

types of brain lesions have been known to initiate the 

process of epileptogenesis in acquired epilepsy. It has 

been reported that tumours, infections, status epilepticus, 

childhood febrile seizures, stroke, hypoxia and other 

neurodegenerative diseases increase the incidence of 

acquired epilepsy.
[14-15]

 The latent phase or 

epileptogenesis is referred to as a process in which an 

initial central nervous system insult leads to the 

development of the epileptic condition that may take 

years after the initial insult, which suggest that 

development of the epileptic condition involves 

progression of changes in response to the initial 

insult.
[7,16]

 It has been documented that the neuronal cell 

death acts as the propagating factor leading to the 

epileptic condition. It has been reported that seizures lead 

to neuronal cell death by various dynamic processes like 

genetic factors, excitotoxicity induced mitochondrial 

dysfunction, altered cytokine levels, oxidative stress, and 

activation of some late cell death pathways.
[17]

 However, 

it was suggested that oxidative damage and consequent 

neuronal cell death contribute to epileptogenesis and to 

initiation and propagation of spontaneous recurrent 

epileptic seizures by common pathogenic processes.
[18]

 

The enhanced ROS production has been documented to 

induce a cascade of cellular and molecular changes 

leading to neuronal death. In recurrent phase, the 

excessive ROS production leads to increased 

intracellular concentration of calcium ions whose 

concentration reach high levels leading to the occurrence 

of neuroplasticity changes in the brain neurons, which 

results in necrosis and apoptosis.
[11,19]

 Moreover, the 

higher calcium concentration maintains the spontaneous 

recurrent seizures in the epileptic neurons, which further 

alters the neuronal excitability leading to the phases of 

chronic epilepsy. In addition, the increased intracellular 

calcium concentration affects many cell physiological 

processes, like gene transcription, protein expression, 

neurogenesis and neuronal sprouting.
[20-22] 

 

EXPERIMENTAL MODELS OF SEIZURE-

INDUCED OXIDATIVE DAMAGE 
A number of experimental models have been designed 

and developed in order to study the development, 

propagation and progression of epileptic discharge like 

KA-induced seizures model, pilocarpine-induced seizure 

model, PTZ-induced seizure model and TMT-induced 

seizure models.
[9-10]

 These experimental animal models 

have investigated the probable role of the antioxidant 

drugs in modulating the oxidative stress markers. 

 

1. Kainic acid (KA)-induced seizures 

This has been well accepted that KA-induced seizure 

model is particularly useful for the study of the 

evolution, propagation and pathological consequences of 

epileptic discharge in the limbic system. It has been 

demonstrated that the activation of the KA subtype of 

ionotropic gluatamate receptors results in sustained 

epileptic activity in hippocampus.
[23]

 KA has been known 

to increase the ROS production, mitochondrial 

dysfunction and apoptosis in neurons in many brain 

regions, particularly in the dentate hilus and hippocampal 

regions of CA1 and CA3. It was reported that the KA 

resulted in the elevation of protein oxidation and lipid 

peroxidation in the hippocampus, leading to neuronal 

damage and death in vulnerable brain regions.
[24]

 

Moreover, the KA-induced seizures leads to 

excitotoxicity by a mechanism involving oxidative stress 

induced by mitochondrial production of superoxide 

radicals that oxidize mitochondrial proteins, DNA, and 

lipids; resulting in cell damage.
[25]

 Also, the KA 

exposure has been noted to significantly increase the 

production of malondialdehyde (MDA) and 4-hydroxy-

alkenals, suggesting an increase in lipid peroxidation.
[26]

 

Further, the systemic administration of KA showed a 

significant decrease in reduced form of glutathione 

(GSH) levels in the hippocampus; evidencing the 

potential of KA in inducing the epileptic seizures.
[7,27]

 

 

2. Pilocarpine-induced seizures 

Another model for the induction of epileptic seizure in 

experimental animals is the pilocarpine-induced seizure 

model.
[28]

 The mechanism of pilocarpine-induced 

neurotoxic seizures is attributed to the pathological 

increases in neuronal lesions in response to enhanced 

production of reactive oxygen species (ROS). Also, the 

pilocarpine-induced seizures lead to the formation of 

lipid peroxidation and nitrite in the hippocampus, 

striatum and frontal cortex, causing the neuronal 

damage.
[29]

 The pilocarpine-induced seizures have been 

known to produce several changes in variables related to 

the generation and elimination of oxygen free radicals in 

adult rats.
[7,30]

 It has been suggested that the factors 

contributing to pilocarpine-induced seizure include 

increase in GSH concentration, lipid peroxidation and 

nitrite content.
[31]

  

 

3. Pentylentetrazole (PTZ)-induced seizures 

PTZ, a selective blocker of the GABAa receptor chloride 

ionophore complex, has been widely accepted to show 

convulsant effects after repeated or single administration 

involving many neurotransmitter systems.
[32]

 A 

significant decrease in GSH, GSSG, cysteine and protein 

thiols as well as increases in the protein carbonyl and 

protein disulfides levels were observed in the mouse 

cerebral cortex, after PTZ induced seizures, evidencing 

the potential of PTZ in inducing experimental epileptic 

seizures.
[33]

 It has been shown that protein thiol levels 

were decreased in mouse hippocampus without 

significant alterations of GSH and GSSG, whereas 

protein disulfides, MDA and carbonyl levels were 

increased after single treatment with PTZ.
[34]

 Also, it has 

been demonstrated that a single convulsive dose of PTZ 

showed significant changes in many parameters such as 

GABAa receptor density and function, whole brain 

hydroxyl radicals and free fatty acid and glutathione 
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peroxidase (GPx) activity in specific brain areas.
[35]

 

Moreover, acute PTZ-induced seizures caused a 

significant elevation of NO in the cerebral cortex. In 

addition, the PTZ-induced epileptic seizures resulted in 

the reduction of total superoxide dysmutase (SOD) 

activity and lipid antioxidant content in rat brain 

homogenates.
[7,36] 

 

4. Trimethyltin (TMT)-induced seizures 

TMT-induced epileptic seizure model is another 

potential model for the induction of experimental 

seizures. It has been demonstrated that the systemic TMT 

administration in rats caused hippocampal damage in the 

CA3 region of the hippocampus.
[37]

 In addition, the TMT 

has been shown to produce selective neuronal damage as 

produced by KA. The TMT-induced epileptic seizures 

have been shown to result in behavioral symptoms 

including seizures, related to their interaction with 

activators of the endogenous excitatory transmitter 

systems.
[38]

 The TMT has been shown to increase the 

concentration of free intracellular calcium by promoting 

the influx of extracellular and the release of intracellular 

calcium.
[7]

 It has been demonstrated that the systemic 

administration of TMT resulted in significant increase of 

the formation of hydroxyl radicals, MDA and protein 

carbonyl in the rat hippocampus, providing an evidence 

of the TMT model in inducing the experimental 

seizures.
[39]

 Moreover, TMT has been reported to induce 

a persistent disruption of glutathione homeostasis; and 

decrease the GPx and GR protein expression levels in the 

rat hippocampus.
[7]

  

 

OXIDATIVE STRESS IN EPILEPSY: PROBABLE 

CAUSES 
There are a number of causes which leads to oxidative 

stress in epilepsy like impairment of antioxidant systems, 

mitochondrial dysfunction, redox metals and arachidonic 

acid pathway. It has been widely accepted that the 

seizure generation may be attributed to the homeostatic 

imbalance of antioxidants and oxidants. A number of 

experimental models have been developed in order to 

investigate the role of various endogenous antioxidants 

in response to oxidative stress. It has been reported that 

the oxidative stress leads to the impairment of 

endogenous antioxidant factors, which are involved in 

seizure generation. The superoxide radicals are highly 

reactive and initiate the pathological oxidative 

metabolism, leading to the oxidation of the 

macromolecules like DNA, lipids and proteins.
[40]

 

Moreover, the brain has been known to contain a large 

quantity of iron and copper, which catalyze the formation 

of hydroxyl radicals that induce lipid peroxidation, 

leadinf to the enhanced oxidative stress in the brain 

neurons. Additionally, the neuronal cell membrane has 

been documented to contain high levels of 

polyunsaturated fatty acids, which makes the brain cells 

susceptible to peroxidative damage leading to 

epileptogenesis.
[41]

 It has been shown that the brain is 

rich in mitochondria, the principal source of cellular 

superoxide formed during respiration. It has been 

reported that the prolonged seizures result in sufficient 

superoxide production in order to overcome the 

endogenous mitochondrial antioxidant defenses by a 

cascade of events initiated by increased neuronal firing, 

excessive glutamate release, NMDA receptor activation, 

mitochondrial calcium influx, and increased ATP 

consumption. It has been shown that the mitochondrial 

aconidase inactivation and hippocampal neuronal loss 

induced by KA-administration were attenuated in mice, 

suggesting a role of mitochondrial superoxide-induced 

hippocampal damage in experimentally induced epileptic 

seizures.
[42]

 It has been noted that mitochondrial 

dysfunction due to mitochondrial DNA mutation causes 

certain types of epilepsy. Also, it has been shown that the 

mitochondrial free radical generation and resultant 

dysfunction contribute to the epileptic seizures 

associated with mitochondrial diseases. The seizure 

activity is enhanced by processes that increase the 

mitochondrial free radical load like local infusion of 

reductive iron salts, mitochondrial toxins and age-related 

neuronal disorders.
[43]

 It has also been demonstrated that 

KA-induced increased seizure susceptibility is associated 

with mitochondrial oxidative stress in the hippocampus, 

which further potentiates neuronal degeneration.
[26]

 The 

redox metals have been shown to play a vital role in the 

pathogensis of epileptic seizures. It has been shown that 

microgliosis and neuronal loss in the hippocampus got 

reduced in KA-treated rats fed an iron-deficient diet, 

suggesting the involvement of iron in KA injury 

pathogenesis.
[44]

 Moreover, the increased amounts of 

both ferric and ferrous forms of iron were found to be 

involved in the degenerating hippocampus after KA 

lesion, evidencing that increased iron in the hippocampus 

is a prominent source of free radicals in brain. Another 

study showed KA-induced increase in ferrous iron 

promoted the free radical mediated damage in the rat 

hippocampus.
[45]

 Also, it has been shown that KA-

induced upregulation of iron regulatory proteins in rat 

hippocampus enhanced the iron influx into neurons, 

contributing to the neuronal damage.
[46]

 In addition, 

Selenium (Se) has been known to possess positive 

biological function in various aspects of human health. 

Various experimental studies have revealed that Se 

provided protection from ROS-induced cell damage.
[7]

 It 

has been shown that the plasma Se and blood glutathione 

peroxidase activity were significantly reduced in children 

presented with inflexible seizures. Moreover, it has been 

shown that seizures were controlled in the children 

receiving supplemental Se. Furthermore, Se application 

normalized the electroencephalographic pattern and 

reduced cerebral damage in a model of ferrous-induced 

epileptic discharge. In addition, it was noted that Se-

deficient rats were found to be more susceptible to KA-

induced excitotoxicity and showed enhanced seizure rate 

compared to controls receiving Se-adequate diet.
[47]

 This 

has been a matter of interest that arachidonic acid 

released from membrane phospholipids during seizures 

is implicated in the pathogenesis and progression of 

epilepsy. The spontaneous epileptic seizures in gerbils 

were attributed to an association with increased 
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prostaglandin D2 concentrations in the cerebral cortex, 

hippocampus and striatum and the presence of a 

leukotriene (LT)C4-in the cortex; which participate in 

seizure generation and propagation.
[48]

 The involvement 

of arachidonic acid pathway in epileptic seizures can be 

evidenced by the fact that the formation of 

immunoreactive PGF2α and LT-like activity was 

detected in the brains of spontaneously convulsing 

gerbils. Moreover, PGs and hydroxyl eicosa tetranoic 

acids were found to be present in the rat brains following 

bicuculine-induced seizures, which further indicated the 

stimulation of cyclooxygenase (COX) and lipoxygenase 

(LOX) activit. Also, the genetically epilepsy-susceptible 

E1 mouse showed upregulation of COX-2 expression in 

the hippocampus after epileptic seizures.
[49]

 COX-2 

inhibitor Celecoxib was found to be effective in reducing 

electroshock-induced convulsions in rats, further 

evidencing the involvement of arachidonic acid pathway 

in the pathogenesis of epilepsy.
[7,50]

  

 

CONTRIBUTION OF OXIDATIVE STRESS IN 

EPILEPSY 
This has been widely accepted that epilepsy is a highly 

prevalent serious brain disorder and oxidative stress is 

regarded as a possible mechanism involved in the 

development and progression of epilepsy. The oxidative 

stress has been found to be associated with neuronal 

hyperexcitation and severe brain damage.
[51-53]

 Also, 

kainic acid-induced seizures induced the 

metallothionein-I and heme oxygenase-I gene 

expression, suggesting a possible role of oxidative stress 

in epilepsy. Numbers of experimental and clinical studies 

have shown the probable role of oxidative stress in the 

development and progression of epileptic seizures. Role 

of ketogenic diet in the treatment of refractory epilepsy 

was investigated. The study showed that an increase in 

antioxidant activity with an approximately four-fold 

increase of glutathione peroxidase levels, revealing the 

fact that oxidative stress resulted in the refractory 

epilepsy in wistar rats.
[54]

 Also, the participation of 

Cystatin B, an inhibitor of lysosomal cathepsins, the 

primary genetic cause of progressive myoclonus 

epilepsy. The role of Cystatin B in regulating the redox 

homeostasis and oxidative stress responses was 

investigated in transfected mice using a plasmid-based 

RNA method. The damage induced by exposure to 

oxidants was found to be reduced in the neurons 

transfected with Cystatin B, that was evidenced by a 

decrease in the percentage of cell death. It was proposed 

that the deficiency of Cystatin B in cerebellum made the 

animals more susceptible to oxidative damage, further 

confirming the role of oxidative stress in epilepsy.
[51,55]

 

Oxidative stress is implicated in the pathogenesis 

epilepsy was further confirmed by the study in which 

oxidative stress was investigated in immature 12-day-old 

rats after status epilepticus. The study showed 

significantly higher levels of superoxide anion in the 

hippocampus, cerebral cortex and thalamus of immature 

rats during status, that confirmed the role of oxidative 

stress in epilepsy.
[56] 

Apart from the experimental studies, the clinical studies 

also determined the participation of oxidative stress in 

epilepsy, specially patients with progressive myoclonus 

epilepsies, refractory status epilepsy in the presence of 

encephalopathy and refractory epilepsy.
[57-58]

 The level of 

different antioxidant enzymes in the blood of patients 

with progressive myoclonic epilepsies was determined. 

The comparison of the antioxidant enzymes of the 

patients was compared with the healthy controls. It was 

found that the activity of Cu-Zn-SOD in the patients was 

lower than in controls that showed the probable role of 

oxidative stress in the patients presented with epilepsy. 

Moreover, study was conducted in a patient presented 

with acute encephalopathy with refractory status 

epilepticus, showing bilateral mesial temporal and 

claustral lesions that may be attributed to oxidative DNA 

damage.
[59]

 The studies like EEG, cranial CT and MRI 

were used to determine the alterations in the brain. The 

EEG studies showed multifocal spikes tending to burst 

alongwith bilateral mesial temporal and claustral lesions 

in cranial MRI. This has been documented that oxidative 

DNA damage could be evoked within a few days after 

epilepticus status begins and neuroimaging changes may 

continue beyond some time. The researchers speculated 

that the augmented oxidative stress was associated with 

refractory epilepticus status in the patient, confirming the 

probable role of oxidative stress in epilepsy.
[53]

 Another 

study was conducted in order to investigate the impact of 

the epilepsy surgery on the markers of oxidative damage 

in the serum of drug-resistant epileptic patients. The 

samples were used to determine the activity of 

antioxidant enzymes SOD, CAT and GPx, as well as 

MDA and advanced oxidation protein products (AOPP). 

The study showed altered antioxidant enzyme activity 

and increased levels of the oxidative damage marker in 

the patients in comparison to control subjects, that 

further evidenced the probable role of oxidative stress in 

epilepsy.
[51,58] 

 

NEWER ANTIEPILEPTIC APPROACHES DRUGS 

AND OXIDATIVE STRESS 
The generation of seizures in epilepsy has been found to 

be associated with changes in the intracellular levels of 

antioxidants and oxidants. Numbers of experimental 

animal models have been designed and investigated for 

the evaluation of the role of various antioxidant drugs 

and other strategies in modulating the oxidative stress 

markers.
[7]

 The antiepileptic drugs have been reported to 

impair the antioxidant systems and hence produce 

antioxidant effect. The ability of antioxidants to attenuate 

seizure generation and the accompanying changes in the 

oxidative burden further support an important role of 

antioxidants as having accepted antiepileptic potential.
[51]

 

A number of antiepileptic drugs are available in the 

market but new drugs and chemicals have been 

investigated to substantiate their probable effect on 

epilepsy. Patients presented with epilepsy are well-

controlled with the use of anti-epileptic drugs available 

in the market. Treatment with curcumin, Nigella sativa 

oil (NSO) or valproate showed amelioration of most of 
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the changes induced by pilocarpine and restored Na⁺, 
K⁺-ATPase activity in the hippocampus to control the 

levels. The study reflected the promising anticonvulsant 

and potent antioxidant effects of curcumin and NSO in 

reducing the oxidative stress, excitability and the 

induction of seizures in experimental model of 

epilepsy.
[60]

 Administration of Neuropeptide S (NPS) 

attenuated the PTZ-induced oxidative damage to proteins 

and lipids in the hippocampus and cerebral cortex in 

mice, which showed the probable effect of NPS in 

epilepsy.
[61]

 Temporal lobe epilepsy (TLE) has been 

considered as a common variant of epilepsy which is 

difficult to treat. This has been shown that thymoquinone 

pretreatment attenuated the seizure activity and lipid 

peroxidation, lowered hippocampal neuronal loss and 

alleviated the astrogliosis in kainate rat model of TLE.
[62]

 

Another study investigated the potential effect of 

curcumin, a polyphenol with pleiotropic properties, on 

mitochondrial dysfunctions, oxidative stress and 

cognitive deficits in a kindled model of epilepsy. The 

study showed that the curcumin supplemented PTZ rats 

had normal cell morphology and reduced cell loss, which 

suggested that curcumin supplementation has potential to 

prevent mitochondrial dysfunction and oxidative stress 

with improved cognitive functions in a chronic model of 

epilepsy.
[63]

 Furthermore, a study showed that Ferula 

Assa Foetida gum extract reduced the seizure duration 

and its intensity in an experimental model of epilepsy. In 

addition, the extract reduced MDA and NO levels and 

increased the level of SOD in the brain tissue compared 

to the PTZ- kindled mice, showing its probable anti-

epileptic effect because of its antioxidant properties.
[64]

 

Also, this has been reported that berberine pretreatment 

attenuated the spontaneous recurrent seizures, shown by 

the decrease in lipid peroxidation in kainate rats, 

confirming its effectiveness in lessening of oxidative 

stress in rats.
[65]

 Montelukast, an anti-inflammatory drug 

with antioxidant properties, was investigated for a 

preventive effect against seizures and post-seizure 

oxidative stress in PTZ-induced seizures in rats. 

Montelukast administration significantly lowered the 

MDA levels and increased the SOD levels compared to 

the saline-treated group, which showed its potent 

anticonvulsant action that led to amelioration of 

oxidative stress markers in PTZ-induced seizures in 

rats.
[66]

 Moreover, pretreatment with Panchagavya Ghrita 

(PG), an ayurvedic formulation, investigated for its effect 

in epileptic rats. PG significantly improved cognitive 

functions and the oxidative stress induced by seizures 

demonstrating its protective effect against PTZ induced 

seizures.
[67]

 Another study investigated the effects of 

coadministration of melatonin and theanine (Mel/Thea) 

on PTZ-induced seizures in ovariectomized (OVX) and 

sham-operated rats. The PTZ exposure resulted in an 

increase of MDA levels and reduction in thiol 

concentrations in brain tissues of both the sham-PTZ and 

OVX-PTZ groups. Pretreatment with Mel/Thea resulted 

in MDA reduction and increase in thiol concentration in 

brain tissues, confirming their antiseizure potential in 

rats.
[68]

 Lycopene, a carotenoid antioxidant and sodium 

valproate treatment showed significant attenuation of 

kindling score, reversal of oxidative damage and 

restoration of mitochondrial enzyme complex activities 

in comparison with control. The study demonstrated and 

confirmed the neuroprotective potential of lycopene in 

PTZ-induced kindling in mice.
[69]

 Furthermore, Argan oil 

(AO) has been found to be rich in oleic and linoleic 

acids, polyphenols, sterols and tocopherols. Treatment 

with AO was investigated for its effects on latency to 

first seizure, seizure severity, weight loss, mortality rate, 

lipid peroxidation level, nitrite level and catalase activity 

in the hippocampus in pilocarpine induced status 

epilepticus SE. Pretreatment with AO increased the 

latency to first seizures, decreased the weight loss and 

reduced the mortality rate after SE. Also, AO 

pretreatment produced significant decrease of the lipid 

peroxidation and nitrite levels. The study suggested that 

AO pretreatment is capable of attenuating seizure 

severity and oxidative stress in the hippocampus of 

Wistar rats, indicating a neuroprotective effect of AO 

against temporal lobe epilepsy.
[70]

 Adminsitarion of 

tianeptine, an antidepressant drug, attenuated the seizure-

induced increased oxidative stress in PTZ-induced 

seizure model of rats. The results of the study confirmed 

the potential of tianeptine as an anticonvulsant drug 

along with amelioration of seizure-induced cognitive 

impairment and oxidative stress.
[71]

 In addition, Ferulic 

acid, a phenolic phytochemical with antioxidant and 

neuroprotective properties, was investigated for its 

therapeutic potential against PTZ-kindled seizures in 

rats. Ferulic acid significantly reduced the seizure score, 

number of myoclonic jerks, cognitive decline and 

oxidative stress, which showed that ferulic acid exhibits 

antiepileptogenic effect and prevents oxidative stress and 

cognitive impairment induced by PTZ kindling.
[72]

 A 

recent study explored the neuroprotective effects of 

Glycyrrhizin (GL), a triterpene present in the roots and 

rhizomes of Glycyrrhiza glabra against 

lithium/pilocarpine-induced status epilepticus in rats. GL 

administration suppressed the induction of the 

proinflammatory cytokines like interleukin-1 beta and 

tumor necrosis factor alpha in both cerebral regions, 

which suggested the neuroprotection exhibited by GL 

against pilocarpine damage via antioxidant and anti-

inflammatory effects.
[73]

 Furthermore, the anticonvulsant 

effect of rosmarinic acid against seizures induced by 

PTZ and pilocarpine has been investigated in the recent 

past. Rosmarinic acid showed dose-dependent increase in 

the latency to myoclonic jerks and generalized seizures 

in the PTZ model and increased the latency to myoclonic 

jerks induced by pilocarpine, that confirmed its acute 

anticonvulsant-like activity against seizures induced by 

PTZ or pilocarpine in mice.
[74] 

 

CONCLUSION 

Epilepsy, a neurological disorder, is marked by sudden 

recurrent episodes of sensory disturbance and 

convulsions associated with abnormal electrical activity 

in the brain. Oxidative stress has been implicated in the 

development and progression of epileptic seizures. The 
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approval of many new antiepileptic drugs has not been 

able to substantially reduce the proportion of patients 

with epilepsy. Hence, newer and more expensive AEDs 

are now being prescribed with an increase in treatment 

costs. Further epidemiological studies are needed which 

would focus on the temporal changes in the incidence of 

epilepsy in defined populations.  
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