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The fourth most common cause of disease burden worldwide is epilepsy. A chronic
neurological disorder marked by frequent, unprovoked seizures brought on by aberrant brain
electrical activity. It affects more than 60 million people globally, has a significant detrimental
impact on patients’ life quality, and is linked to comorbid conditions like anxiety, depression,
and cognitive impairment. About 30% of patients have drug-resistant epilepsy, which raises
death rates and emphasises the need for alternative therapeutic approaches even though
there are more than 30 antiepileptic medications (AEDs) that have received USFDA approval.
The pathophysiology of epilepsy is examined in this study, with particular attention paid to
ion channel dysregulation and neurotransmitter abnormalities, such as glutamate-mediated
pathways and d-aminobutyric acid (GABA). Along with the pharmacological targets and MOA
of current AEDs, classification of epilepsy and seizures—including generalised, partial, and
status epilepticus forms—is covered. The potential of plant-based phytochemicals as multitarget
therapeutic agents is investigated in light of the shortcomings of existing treatments. Preclinical
research shows how well these substances work to change important biochemical pathways
and receptors, highlighting their potential as supplements or substitutes for traditional AEDs.
Clarifying their modes of action, optimizing dosage, and ensuring safety still present difficulties.
Given that 80% of epilepsy occurrences occur in low-income areas with limited access to
effective treatments, this review highlights the critical need for accessible and reasonably
priced therapeutics. Research on phytochemicals offers a viable way to fill up these gaps and
could revolutionise the way epilepsy is managed globally. Alkaloids, Phenolics, Terpenoids,
Flavonoids like quercetin, kaempferol, and luteolin have shown promise in reducing seizure
frequency and protecting against neuronal damage.
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Seizures represent a sudden and transient  synchronous firing can arise from various etiologies,
neurological event characterized by abnormal, including epileptic conditions, systemic metabolic
excessive electrical activity within a population  disturbances (e.g., hypoglycaemia, hypercalcemia),
of central nervous system neurons. This rapid, intracranial infections, severe systemic infections,
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or as an adverse effect of certain medications.
Epilepsy encompasses a spectrum of chronic
neurological disorders defined by the recurrent
occurrence of seizures, often accompanied by
alterations in consciousness and/or characteristic
motor manifestations (convulsions). Autonomic
dysfunction may also be observed in some cases.'

Epilepsy is a prevalent and significant
neurological disorder, affecting approximately 1%
of the global population. A considerable subset of
these individuals, around one-third, experience
refractory epilepsy, characterized by seizures
that are not adequately managed with standard
antiepileptic drugs. Notably, the onset of epilepsy
occurs in about 75% of cases during childhood,
underscoring the increased vulnerability of the
developing brain to epileptic events. However,
in developed nations, the incidence of childhood
epilepsy has declined over the past thirty years,
while there has been a corresponding rise in the
prevalence among the elderly population.>*

Epilepsy is a neurological disorder
impacting individuals across different age groups,
characterized by abnormal electrical activity in parts
or throughout the brain. This condition manifests
as seizures, which can occur spontaneously and
recurrently. Seizures may result from a variety
of factors, including stroke, brain tumours, head
trauma, or central nervous system infections. It is
estimated that approximately fifty million people
worldwide are currently living with epilepsy, and
this disorder accounts for about one percent of
the global disease burden, with higher prevalence
in low- and middle-income countries. Despite
the availability of numerous pharmacological
treatments for epilepsy, a significant number of
patients remain unresponsive or develop resistance
to antiepileptic drugs, making pharmacoresistance
a major clinical challenge in the treatment of
epilepsy.®®

Epilepsy is a prevalent, severe, chronic,
and potentially life-shortening neurological
disorder marked by a continuous predisposition
to seizures. It impacts over 60 million people
worldwide and is a significant contributor to seizure-
related mortality, comorbidities, disabilities, and
healthcare costs. Various treatment strategies have
been employed to manage epilepsy, and over 30
drugs have received approval from the US FDA.
However, approximately 25% of individuals with
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epilepsy remain resistant to these treatments.
Approximately 90% of people in low- and middle-
income countries lack access to modern epilepsy
medications. In these regions, traditional remedies
such as plant extracts have been employed to treat
various conditions, including epilepsy. These
medicinal plants offer significant therapeutic
potential due to their valuable phytochemical
content with a range of biomedical applications.
Given that epilepsy is a multifactorial disorder,
multitarget approaches using plant extracts or
isolated phytochemicals are necessary, as they
can address multiple pathways simultaneously.
Various plant extracts and phytochemicals have
demonstrated efficacy in treating epilepsy in
different animal models by interacting with diverse
receptors, enzymes, and metabolic pathways. These
natural compounds hold potential for future use in
human epilepsy treatment. However, more research
is required to elucidate their precise mechanisms of
action, assess toxicity, and determine appropriate
dosages to minimize side effects.'®!”

Types of epilepsy." '8

Primarily generalized seizures

* Generalized tonic-clonic seizures (Grand mal)

* Tonic seizures

* Atonic seizures

* Absence seizures (Petit mal)

* Myoclonic seizures

Partial seizures (Focal or local seizures)

« Simple partial seizures

» Complex partial seizures

* Secondary generalized seizures

Primarily generalized seizures

Generalized tonic-clonic seizures (Grand mal
epilepsy)

These are also called as grand mal
epilepsy / major epilepsy. One of the serious type
of convulsions which consist of maximum tonic
spasms of all body muscles then instantaneous
jerking moments followed by central depression.
Tonic-clonic seizures cause instant loss in
awareness (consciousness) without any signs then
tonic and then clonic convulsions. Drowsiness,
sleep and headache are the minor symptoms of the
attack. Convulsive moments also include frothing,
tongue biting and urinary incontinence. When the
term “epileptic fit” is used informally, it usually
refers to this kind of seizure.
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Tonic seizures

Tonic seizures, also known as opisthotonus,
cause significant autonomic symptoms and
unconsciousness. Without the clonic phase, it
resembles tonic-clonic seizures.

Atonic seizures

Head slumping, falling, and/or loss of
postural tone are the hallmarks of atonic seizures.
Loss of muscular tone during atonic seizures results
in the person falling to the ground. These are
commonly referred to as “drop attacks,” although
they should be differentiated from similar-looking
events that can happen in people with cataplexy or
narcolepsy.

Absence seizures (Petit mal)

An interruption of consciousness known
as an absence seizure, occurs when the person
having the seizure appears vacant and unresponsive
for a brief moment (often up to 30 seconds). There
may be a slight twitching of muscles.

Typical absence seizures
Atypical absence seizures
Myoclonic seizures

These are clonic jerks associated with short
bursting of many spikes in electroencephalogram.
Muscles or muscle groups may jerk during
myoclonic seizures, which are characterized by a
very short (<0.1 second) contraction of the muscles.
Partial seizures

These are also called as focal seizures
/ local seizures. There are two types of partial
seizures i.e. simple partial seizures and complex
partial seizures.

Simple partial seizures

There are several ways that simple
partial seizures might appear without impairing
consciousness. Depending on the precise cortical
area generating the aberrant discharge, they may
include unique and localized sensory problems
(Jacksonian sensory epilepsy), convulsions
restricted to a single limb or muscle group
(Jacksonian motor epilepsy), and other limited
signs and symptoms. Simple seizures may result
in sensory abnormalities or other symptoms, but
they do not disrupt consciousness.

Complex partial seizures

These attacks cause disorientation and
awareness impairment. In addition to a variety
of clinical symptoms, such as odd worldwide
EEG activity during the seizure, they frequently

show signs of localized abnormalities in the front
temporal lobe during the inter-seizure phase.
Complex seizures cause varied degrees of
awareness disruption. This does not imply that the
individual having this kind of seizure will faint or
become unconscious.

Secondary generalized seizures

These seizures begin as simple partial
seizures, which progress to become generalized
seizures. Todd’s paralysis, a postictal neurological
impairment, may occur after such a seizure.
Jacksonian seizures occur when the motor
phenomena spread in an orderly fashion.

Status epilepticus (SE)

SE is characterized by repeated seizures of
any kind or prolonged seizures (lasting more than
five to ten minutes) with no recovery in between
bouts. When tonic-clonic seizures develop into the
SE, which might be lethal, a medical emergency
arises. The aforementioned explanation pertains
to a category called “seizures.” However, the
classification of “epilepsies” also has to consider
the prognosis, responsiveness to treatment, age of
onset, hereditary variables, EEG abnormalities,
concomitant neurologic deficits, and imaging
results. When choosing a medication and assessing
prognosis, it may be more beneficial to define a
particular epilepsy syndrome rather than focusing
solely on seizure characteristics. Approximately
10% of people with actual seizures have several
EEG examinations that show no abnormalities.
Therefore, in a person with a definitive clinical
picture, there is no way to rule out a seizure illness
with a normal EEG.

Classification of anti-epileptic drugs (AEDs).'5*
27

Classification according to chemical Nature

1. Barbiturate: Phenobarbitone.

ii. Hydantoins: Phenytoin, Mephenytoin, Phenyl
ethyl hydantoin.

iii. Oxazolidinediones: Trimethadone,
Paramethadione.

iv. Phenacemide: Phenacemide, Phenyl ethyl
acetyl urea.

v. Benzodiazepines: Nitrazepam, Clonazepam.
vi. Iminostilbenes: Carbamazepine.

vii. Miscellaneous: Sodium Valproate (Valproic
acid)

Classification according to Mode of Action

(i) Modulation of Ion Channels: Phenytoin,
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Carbamazepine, Lamotrigine, Oxcarbazepine,
Ethosuximide, Zonisamide.
(ii) Potentiation of @-amino Butyric Acid:
Phenobarbital, Benzodiazepines, Vigabatrin,
Tiagabine.
(iii) Drugs with multiple mechanism of action:
Sodium Valproate, Gabapentin, Felbamate,
Topiramate.
(iv) Drugs with unknown mechanism of action:
Levetiracetam.
Pharmacological targets of AEDs.!82%-3

Voltage dependent ion channels are targets
for many antiepileptic drugs. These are Na*, Ca*
and K*.
Ion Channels
1. Na+ channels: These ion channels regulate
movement of cations across internal to external
cell membranes. The multi-subunit structure of
neuronal sodium channel creates voltage-gated,
Na-+-selective pore across the plasma membrane.
Conductance via the intrinsic pore is controlled
by conformational changes in the protein structure
in response of variations in the membranous
potential. Primary structural element of the sodium
channels of nervous system is subunit-A. Another
two subunits like subunit-a1 and subunit-a2, form
associations with a-subunit in the mammalian
brain. Subunit- 41 and subunit-a2 are not necessary
for the sodium channel activity. The majority of
Na+ channels are in a closed, resting state at typical
membrane potentials. lon flux is facilitated by the
channel’s activation upon depolarization. The Na+
channel then goes into an inactivated state from
which it is difficult to restart. The channel quickly
returns to a permanent state upon repolarization of
the neuronal membrane, from which it can react to
further depolarizations.
2. Ca2+: These are analogue of voltage gated
sodium channels. The analogue of &1-subunit of
sodium channel is subunit- & of Ca2+ channel.
This adds voltage dependency and creates the
Ca2 + sensitive channel pore. Ca2+ channels
are classified as either low threshold or high
threshold based on their membrane potential. It is
believed that the minimal-threshold T-type calcium
channel, which mostly found in relay neurons in
the thalamocortical region, is responsible for the
rhythmic 3-Hz spike-and-wave discharge that is
characteristic of generalized absence seizures.
Based on their pharmacological characteristics,

high-threshold Ca2+ channels divided in type P-,
R-, Q-, N-, and type L-. All channels are found
on cell bodies, nerve terminals and dendrites
throughout CNS. Regulation of neurotransmitter
release at synapse has been linked to the P-, Q-
and N-type. In order to contribute to anti-epileptic
medications, many AEDs work by inhibiting
voltage-sensitive Ca2+ channels.
3. K + channels: In the large complexes of
protein, K+ channels are in the form of tetramer,
and their monomers share structural and genetic
similarities with the Ca+ and Na+ channels via
the 41 and a1 subunits, respectively. The excitation
involves K+ channels. They are in charge of the
Na+ channel’s plasma membrane repolarization.
Direct voltage-dependent K+ channel activation
inhibits action potential firing and hyperpolarizes
the neuronal membrane. K+ channel blockers
cause seizures, while potassium channel facilitator
shows antiepileptic benefits in several experimental
animal models. AED development in the future
may focus on acceleration of potassium ion channel
currents.
a- Aminobutyric acid-mediated inhibition
GABA, central nervous system’s main
inhibitory neurotransmitter. It is well known that
seizures are triggered by impairment of GABA
function, while stimulation has an anticonvulsant
effect. The enzyme glutamic acid decarboxylase
is responsible for the synthesis of GABA in
GABAergic neurons. GABA is crucial for
regulating both the excitatory output from the
cortex and glutamate-mediated excitatory activity
within it. GABA receptors come in two subtypes,
known as GABAA and GABAB, as well as the
recently identified GABAC. Fast neurotransmission
is facilitated by GABAA receptors, which are
mostly found on postsynaptic membranes. The
ligand-gated ion channel superfamily includes it
and causes neuronal hyperpolarization in response
of binding of GABA by conductance of chloride
ions. K+ conductance rises when G-protein
coupled receptors like GABAB gets activated.
The transmitter gated channel, which forms the
pore from which CI- ions comes in the neuron of
post synapse, after GABAA receptor occupation,
is made up of five membrane-spanning subunits,
including the GABAA receptor. Four different
transmembrane spanning domains make up each
of the five subunits. 4, &, &, 4, and fi are the thesis



BHAGAT et al., Biosci., Biotech. Res. Asia, Vol. 22(2), 469-480 (2025)

subunits that make up the ionophore; each of
these subunits, except for &, has several isomeric
forms; 3 y subunits (21-a3), 4 4 subunits (al~a4),
and 6 subunits (4l-46) are present. one subunit of
4, and 2 subunits of il i.e. (Al-02), It appears to be
situated in the retina. GABA’s synaptic activity is
stopped by GABA transporters found on glial cells
and presynaptic nerve terminals. There are about 4
known GABA transporter proteins. These proteins
include GAT-1, GAT-2, GAT-3 and BGT-1. Sodium
and chloride gradients of transmembrane are
necessary for the functions of GABA transporters.
Glutamate (GLUT) Mediated Receptor

The main excitatory neurotransmitter
in the neurological system is glutamate. Animal
experiences epileptic seizures when they receive
glutamate’s focal injections. Several epilepsy
disorders and animal seizure models exhibit aberrant
glut receptor characteristics or over-activation of
glutamatergic transmission. Numerous receptors
are affected by glutamate’s pharmacological
actions. Glutamate is changed into glutamine by
glial cells using the enzyme glutamine synthetase.
making glial glutamate uptake crucial. The cycle
is then completed when glutamine is delivered to

473

glutamatergic neurons. Ionotropic receptors of
glutamate, like GABA receptors, made up of the
several subunit combinations which forms arrays
of tetrameric and pentameric forms. Three separate
subtypes are distinguished among them: N-methyl-
D-aspartate (NMDA), a-amino-3-hydroxy-5-
methyl-isoxazole-4-propionic acid (AMPA) and
kainite. These subtypes produce ion channels that
are ligand-gated that permit the passage of sodium
also contain Ca2+ ions based on the subtype and
subunit composition. Glycine’s role as a co-agonist
further distinguishes NMDA receptor. Glutamate
receptor subtypes AMPA and kainate are linked to
rapid excitatory transmission of neurons. While
another subtype i.e. NMDA which is dormant at
the resting membrane potential which activated by
extended depolarization.
Screening models of epilepsy.***’
In vivo methods
1. Maximal electroshock induced convulsions in
mice.*®4

The main aim of the electroshock method
in animals used is to identify substances that
are useful in treating grand mal epilepsy. Anti-
epileptic medications and other centrally active
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medications block the electric impulses that cause
tonic hindlimb extensions.
Procedure

NMRI mice (Male) weighing 18-30 gram
are utilized in groups of 6—10. The test begins thirty
minutes after i.p. injection / sixty minutes Upon
oral administration of vehicle or test chemical.
The stimuli are delivered using a device that has
electrodes in the cornea or ears (Woodbury and
Davenport 1952). The device determines the
stimulus’s intensity; for example, 12 mA and 50
Hz for 0.2 s have been employed. All mice given
the vehicle exhibit the distinctive extensor tonus
under these circumstances.

Evaluation

For two minutes, the animals are closely
watched. The lack of the hindleg extensor tonic
convulsion is the condition for affirmation.
The percentage of seizures that are inhibited in
comparison to controls is computed. Probit analysis
is used to get ED50 values and the 95% Confidence
interval using different doses.
Pentylenetetrazol (Metrazol) induced
convulsions.***

The main aim of this test is to assess anti-
epileptic medications. Anxiolytic medications can
likewise to stop or counteract convulsions brought
on by Metrazol.

Procedure

Both sexes of mice having weight
between 18 and 22 grams are employed. Groups
of ten mice receive oral, intraperitoneal, or sc.
injections of the test substance or reference
medication. A control group of ten mice is used.
30 minutes following intraperitoneal injection,
15 minutes following sc. injection, or 60 minutes
following oral delivery Metrazol (60 mg/kg) is
administered subcutaneously. Every animal is kept
in a separate plastic cage for a one-hour observation
period. Tonic-clonic convulsions and seizures are
documented. The control group’s animals must
exhibit convulsions in at least 80% of cases.
Evaluation

The percentage of afflicted animals in the
control group is used to determine the quantity of
animals in the treated groups that are protected. It
is possible to compute ED50 values. Additionally,
it is possible to measure the interval between the
metrazol injection and the onset of seizures. The

onset delay is computed compared to the control
group.
Strychnine-induced convulsions.***

Strychnine causes convulsions via
interfering with glycine-mediated postsynaptic
inhibition. Strychnine works as a competitive,
selective antagonist to prevent glycine from
inhibiting any glycine receptor. Glycine is crucial
inhibitory transmitter to interneurons and moto-
neurons in spinal cord. Glycine also mediates
postsynaptic inhibition which is strychnine-
sensitive in the higher centres of central nervous
system. It has been demonstrated that compounds
that counteract strychnine’s effects have anxiolytic
effects.

Procedure

10 mice of each sex with wt. about 18 to
22 grams, which utilized in groups. Test substance
/ std one (such as 5 mg per kg of diazepam) is
administered orally to them. After an hour, the
mice get an i.p. injection of strychnine nitrate
at dose 2 mg per kg. A period of 11 is used to
record the duration till death and tonic extensor
convulsions. Eighty percent of the controls
experience convulsions when given this dosage of
strychnine.

Evaluation

Using several doses and a 100% control
percentage, ED50 values are computed. The
duration between treatment and strychnine
injection for time response curves ranges from 30
to 120 minutes.

Isoniazid-induced convulsions.**

Patients with seizure disorders may
experience convulsions as a result of taking
isoniazid. The substance is thought to be an
inhibitor of GABA production. Mice experience
clonic-tonic convulsions, which anxiolytic
medications counteract.

Procedure

The test substance or std one (e.g.,
diazepam 10 mg per kg intraperitoneally) will
administer orally or i.p. to ten either sex mice
having weight between 18-22 grams. The controls
only receive the vehicle. Mice get a s.c. injection of
300 mg per kg INH thirty min after intraperitoneal
or sixty min after postoperative therapy. Death,
tonic seizures, and clonic seizures are noted
throughout the course of the following 120 minutes.
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Evaluation

The control group is assumed to have a
100% chance of seizures or death. The percentage
of controls is used to determine how much these
effects are suppressed in the treated groups. Values
for ED50 are computed.

Picrotoxin-induced convulsions.*

CNS-active substances are further
assessed by inducing convulsions with picrotoxin.
It is believed that picrotoxin is a GABA-antagonist
that alters GABA receptor complex’s CI- ion
channel activity.

Procedure

Test substance or std one (example ten mg
per kg diazepam intraperitoneal) is administered
orally or intraperitoneally (i.p.) to 10 mice of either
sex having wt. between 18-22 grams. Animals
get an injection of 3.5 mg per kg subcutaneous
picrotoxin 30 minutes after intraperitoneal
treatment or sixty minutes after oral delivery. Over
the next 30 minutes, they are monitored for the
symptoms listed: tonic seizures, clonic seizures
and death. Seizures starting time and death time
are noted.

Evaluation

The animals are given the medication
30, 60, or 120 minutes before picrotoxin in order
to obtain time-response curves. % inhibition in
relation to the vehicle control is how protection
is expressed. The peak time of pharmacological
activity is defined as the time period having the
highest percent inhibition. When calculating ED
values, the control group’s seizure percentage is
set at 100%.

Bicuculline test in rats.>

Bicuculline, a GAGA-antagonist, can
cause seizures, while well-known anti-epileptic
medications counteract them.

Procedure

Bicuculline at a dose of one milligram
per kilogram is administered intravenous to
Sprague-Dawley rats (females). Within 30 seconds
of injection, all treated rats experience a tonic
convulsion at this dosage. The test chemicals are
taken orally one or two hours prior to the injection
of bicuculline. It is possible to get dose-response
curves.

Evaluation

The % of animals that are secured is

assessed. Probit analysis is used to determine ED-

values and 95% confidence limits.
4-aminopyridine-induced seizures in mice.*

4-aminopyridine, antagonist of K*
channel, causing convulsions in both humans and
animals. The medication passes through the blood-
brain barrier with ease and is thought to increase
both evoked and spontaneous neurotransmitter
release, which in turn causes seizure activity.
4-aminopyridine facilitates both inhibitory and
excitatory transmission at synapse; nevertheless,
non-NMDA type excitatory amino acid receptors
are primarily responsible for the drug’s epileptiform
action. When 4-aminopyridine is given parenterally
to mice, it causes clonic-tonic seizures and death.
Procedure

NIH Swiss mice (Male) with weight
25 to 30 grams are let to become accustomed
to open access to water and food for a twenty-
four hrs duration pre-testing. 15 minutes before
the intraperitoneal injection of 4-aminopyridine
at dose of 13.3 milligram per kilogram. Test
medicines are given in different doses. Only typical
behavioural symptoms, including hyperreactivity,
shaking, intermittent hindlimb/forelimb clonus
then tonic seizures, opisthotonus, hindlimb
extension and death are seen in controls treated
with 4-aminopyridine. At the LD97, the average
latency to death is roughly ten minutes. Each dose
is given to eight mice group.

Evaluation

EDS50 values are determined using the
proportion of safeguarded animals for every dosage.
Broad-spectrum anticonvulsants like phenobarbital
and valproate, as well as phenytoin-related
anticonvulsants like carbamazepine, are helpful. In
contrast, GABA-enhancers like diazepam, CA2+
channel antagonists like nimodipine and a few of
NMDA antagonists are not.

Epilepsy induced by focal lesions.*

Epilepsy may be caused in animals by
intrahippocampal injections of toxic substances or
certain brain injuries. Rats given intrahippocampal
kainic acid injections had their long-term effects
examined by Cavalheiro (1982).

Procedure

A stereotactic setup is used to anesthetize
adult Wistar rats (Male) using a chloral hydrate/
nembutal mixture. A burr hole into the calvarium
is used to implant a 0.3 mm cannula for injections.
Hippocampal injection coordinates are derived
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from a stereo-tactic map, such as Albe-Fessard
(1971). In a volume of 0.2 ul, kainic acid is
dissolved in the fake serum and administered into
different doses (0.1-3.0 pg) over a 3-minute period.
For recording, 100 um bipolar twisted electrodes
are stereotaxically placed and cemented to the skull
with dental acrylic cement. Two sites for depth
recording are the dorsal hippocampus and the
amygdala ipsilateral to the injected side. Jeweler’s
screws are used to orient surface electrodes across
the occipital brain. For grounding, an additional
screw serves as an indifferent electrode in the
frontal sinus. EEG polygraph records the signals.
Evaluation

Both with and without pharmacological
treatment, while the acute phase and the chronic
phase (up to two months). EEG recordings and
convulsive seizure observations and made.
Genetic animal models of epilepsy.*

Dogs, rats, and mice are among the
animal species that exhibit convulsions and
spontaneous repeated jerky moments. Double-
mutant spontaneous epileptic rats that have both
absence-like and tonic seizures were described by
Serikawa and Yamada (1986).

Procedure

The tremor heterozygous rat (m/+) and
the zitter homozygous rat (zi/zi) from a Sprague-
Dawley colony are mated to produce spontaneous
epileptic rats. Every week, two hours of the
spontaneous epileptic rats’ behaviour are captured
on videotapes. When no outside stimuli are present,
the incidence of tonic seizures and frantic hopping
is seen. The hippocampus and left frontal cortex are
permanently implanted with monopolar stainless-
steel electrodes and silver ball-tipped electrodes
under anaesthesia. The frontal skull is exposed to
an indifferent electrode. The EEG measures the
duration of each seizure and the frequency of tonic
convulsions and absence-like seizures. To produce
regular tonic convulsions, a gentle tactile stimulus
is applied to the animal’s back every 2.5 minutes.
L.P. or oral administration of compounds.
Evaluation

Every five minutes before and after
the drug injection, the number of seizures and
their durations are recorded, and the sum of the
convulsions’ durations (number into duration)
computed. Values both prior to and following drug
administration are compared as a percentage.

Kindled rat seizure model.>

Goddard (1969) were the first to describe
kindling, which is caused by repeated electrical
stimulation of specific brain areas that causes
sub-convulsions. Local after-discharge is initially
linked to modest behavioural symptoms; however,
generalized convulsions are likely to arise
as electrical activity spreads with sustained
stimulation. Despite the incomplete understanding
of the pathophysiology of kindling seizures, it
is a valuable way to examining effectiveness of
antiepileptic medications.
Procedure

The Sprague-Dawley rats utilized are
adult females weighing between 270 and 400 g.
Pellegrino (1979) used the following coordinates
to implant an electrode into the right side of
rats’ amygdala: horizontal, 2.5, lateral, -4.7; and
frontal, 7.0. Before beginning Brain electrical
stimulation, a minimum one week must pass. once
each rat’s discharge threshold has been established.
Increased stimuli following discharges are used to
measure seizure stage, duration, and amplitude of
behavioural seizures.
Phytochemicals responsible for Anticonvulsant
Activity.>*+%
Flavonoids

These polyphenolic compounds, found in
fruits, vegetables, and herbs, have demonstrated
antioxidant, anti-inflammatory, and neuroprotective
properties. Flavonoids like quercetin, kaempferol,
and luteolin have shown promise in reducing
seizure frequency and protecting against neuronal
damage.
Terpenoids

These are a large and diverse group of
naturally occurring compounds found in essential
oils of various plants. Linalool, for instance, found
in lavender, has been studied for its sedative and
anti-seizure properties.
Alkaloids

Plant-derived alkaloids such as pilocarpine
(from Pilocarpus microphyllus) and corydine (from
Corydalis species) have been found to exhibit
anticonvulsant activity in animal models.
Phenolic Acids

Compounds like rosmarinic acid from
rosemary have been researched for their antioxidant
and anti-inflammatory effects, which could
contribute to their anticonvulsant potential.
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Cannabinoids

These are compounds found in the
cannabis plant, such as CBD (cannabidiol), which
has shown anticonvulsant effects, particularly
in drug-resistant forms of epilepsy like Dravet
syndrome.

CONCLUSION

Epilepsy continues to be amajor worldwide
health issue that impacts millions of people and
presents complex challenges in its management.
Despite advances in pharmacotherapy. substantial
proportion of patients experience drug-resistant
epilepsy, emphasizing the urgent need for novel and
effective treatment strategies. The pathophysiology
of epilepsy, rooted in aberrant electrical activity of
the brain, involves dysregulation of ion channels
and neurotransmitter systems such as GABA and
glutamate pathways. These insights have guided the
development of antiepileptic drugs (AEDs), which
primarily target these mechanisms. However, the
limitations of current AEDs, including side effects,
high costs, and limited accessibility in low-income
regions, necessitate the exploration of alternative
therapeutic options.

Phytochemicals, derived from natural
sources, offer a promising multitarget approach to
epilepsy treatment. Preclinical studies highlight
their ability to alter different pathways that are
engaged in seizure genesis and propagation.
However, further research is needed to clarify
their mechanisms of action, determine optimal
dosages, and ensure safety in human populations.
With 80% of epilepsy cases concentrated in
resource-limited settings, phytochemicals may
provide cost-effective and accessible solutions.
Moving forward, integrating phytochemical
research into epilepsy management could transform
therapeutic paradigms and improve patient
outcomes, particularly in underserved populations,
clearing the path for a more comprehensive
inclusive method to epilepsy care.
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