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Abstract: Epilepsy is traditionally treated with antiseizure drugs. These medications may not work for
every individual, and they come with a risk of side effects. Alternative remedies, such as herbal treatment,
although not a replacement for normal treatment, can help to relieve convulsions without the typical side
effects that are connected with an anti-epileptic drug. These herbal treatments are supported by a modest
amount of research, especially during last three decades. Present review reports on 28 herbal remedies including medicinal plants and natural products [with their chief phyto-constituent(s)] evaluated for the treatment of epilepsy experimentally induced by various methods including Pentylenetetrazole (PTZ), Maximal
Electroshock (MES), N-Methyl-D-Aspartate (NMDA), Isonicotinic acid (INH), Picrotoxin (PIC), Strychnine (STR), Lithium-Pilocarpine Hypoxic Episode (LPHE), Kainic Acid (KA), Bicuculine (BIC) and Nikethamide (NKTM) as found in 71 references compiled from the major databases, viz., Chemical Abstracts,
Science Direct, SciFinder, PubMed and Google Scholar.
Keywords: Epilepsy; Antiepileptic; Anticonvulsant; Herbal Antiepileptic treatment; Chemical structure;
Bio-active constituents.
Abbreviations: PTZ, Pentylenetetrazole: MES, Maximal Electroshock: NMDA, N-Methyl-D-Aspartate:
INH, Isonicotinic acid: PIC, Picrotoxin: STR, Strychnine: LPHE, Lithium-Pilocarpine Hypoxic Episode:
KA, Kainic Acid: BIC, Bicuculine: NKTM, Nikethamide: TLE, Temporal Lobe Epilepsy: SE, Status Epilepticus: IPI, initial precipitating injury: AEDs, antiepileptic drugs: HLTE, hind limb tonic extension: PHT,
Phenytoin: PB, Phenobarbitone: GABA, Gamma Amino Butyric Acid.

1. Introduction: Impact and Pathogenesis of characterized
by
paroxysmal
cerebral
Epilepsy
dysrhythmia, manifesting as brief episodes
(seizures) of loss or disturbance of
Epilepsies are a group of CNS disorders consciousness, with or without characteristic
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body movements (convulsions), sensory
or psychiatric phenomena [1] . Epileptic
seizures typically involve excessive firing and
synchronization of neurons. This interrupts
the normal working of the parts of the brain
involved, leading to the clinical symptoms and
semiology of the specific type of epilepsy.[2]
A seizure is a convulsive episode, which starts
of as atypical, excessive hyper-synchronous
discharges from a group of neurons in the
brain and then recruits surrounding neurons to
comprise one area of the brain (partial seizures),
or may affect nerve cells throughout the brain
(generalized seizures) [3]. The danger that
results from seizures reside in the fact these
episodes may cause extensive brain damage.
The brain damage as a result from seizures is
a dynamic process that comprises multiple
factors contributing to neuronal cell death,
including but not limited to genetic factors, the
extent of glutamate-mediated toxicity leading
to disturbances in the intracellular electrolyte
metabolism,
mitochondrial
dysfunction,
oxidative stress, growth factor depletion and
increased concentration of cytokines [4]. Intense
seizure activity also initiates massive influx
of calcium via voltage gated and N-methyl-Daspartate (NMDA)-dependent ion channels [5].
Elevated calcium levels within the cell results
in activation of biochemical cascades which
trigger acute neuronal cell death after the Status
Epilepticus (SE) and may induce generation of
free radicals [4, 5].

process known as secondary generalization.
Temporal Lobe Epilepsy (TLE) encompasses
partial seizures and is among the most frequent
types of epilepsy [4-6]. Generalized seizures
are further described according what manner
the body is affected, however all involve loss of
consciousness. These include but are not limited
to absence (petit mal), myoclonic, clonic, tonic,
tonic-clonic (grand mal) and atonic seizures
(Figure 1).
About 25% of people diagnosed with epilepsy
have seizures that cannot be controlled by
antiepileptic drugs [6, 7]. However, there are
various types of therapeutic approaches that aim
to prevent the epileptogenesis after the SE or an
IPI. Extensive efforts have been made to achieve
neuroprotection through effective seizure
suppression with antiepileptic drugs (AEDs).
The anticonvulsive mechanisms of conventional
and newly introduced drugs vary considerably.
The most common actions were shown to effect
ion channels, GABA-ergic and glutamatergic
metabolism, receptors or secondary messengers
[8].Various reports suggest that conventional
as well as recently introduced anticonvulsants
have some neuroprotective activity in models of
ischemia[9, 10].
Herbal remedies have been employed for the
treatment and management of various ailments
since the beginning of human civilization. Over
the last two decades, there has been a rapid
expansion in the number and types of available
AEDs and it may be easy to overlook and be
sceptical about non-pharmacological treatments.
Historically, more holistic approaches were
taken in epilepsy management, ranging from
herbal remedies and dietary manipulation
(including fasting) to spiritual rituals [11].

Seizures are primarily organized according to
where the seizures origins and area effected
within the brain. Partial seizures affect
nerve discharge in a localized area of the
brain, whereas in generalized seizures nerve
discharge is affected through the whole brain.
Partial seizures maybe further described in the
context of if the state of consciousness was not 2. Herbal therapies for Epilepsy: A review
affected (simple partial) or if consciousness of anticonvulsant property of selected plants
was affected (complex partial). Partial seizures and compounds
that spread within the brain occur through a
Chemistry & Biology Interface

206

Vol. 8 (4), July – August 2018

Chemistry & Biology Interface, 2018, 8, 4, 205-224

Nature is a rich source of biological and
chemical diversity and a number of plants in the
world have been used in traditional medicinal
system, i.e., anticonvulsant, anxiolytic,
analgesic, antidepressant etc. Over thousands of
years, people with epilepsy are using a variety
of botanicals and herbs, hereafter referred to
simply as herbal therapies (although no clinical
benefit is implied by this term) [12]. Traditional
systems of medicine are popular in developing
countries and up to 80% of the population
relies on traditional medicines for their primary
healthcare needs. Several plants used for the
treatment of epilepsy in different systems of
traditional medicine have shown activity when
tested on modern bioassays for the detection of
anticonvulsant activity [13]. Herbal medicine is
an area of complementary alternative medicine
that is readily amenable to empirical research.
Numerous herbal medicines have effects in the
central nervous system and are found to have
antiepileptic potential; some important ones,
especially those investigated during last three
decades are presented here along with their
most important biologically active moiety as
reported in the literature (Table 1).

mal type such as phenobarbitone, valproate,
ethosuximide and benzodiazepines exhibit
dose-dependent suppression of various seizure
pattern induced by Pentylenetetrazole (PTZ)
[16]. PTZ-induced seizures are similar to the
symptoms observed in the absence seizures
and drugs such as valproate and ethosuximide
which are useful in the management of absence
seizures inhibit PTZ-induced seizures [17]. At
cellular level, one of the basic mechanisms
of actions of AEDs such as ethosuximide and
valproate is the suppression of T-type calcium
currents in thalamic neurons [15, 18].
2.1

Further, it is imperative to mention here that
the current available AEDs that are clinically
effective in the management of generalized
tonic–clonic and partial seizures such as
carbamazepine,
phenytoin,
primidone,
phenobarbital, valproate and lamotrigine all
suppress hind limb tonic extension (HLTE) in
MES- induced test [14, 15]. Protection against
HLTE also indicates the ability of a testing
material to inhibit or prevent seizures discharge
within the brainstem seizure substrate [14]. The
ability of the test drug/ compound to inhibit the
HLTE in MES Test as compared to phenytoin
(100% protection) in the model suggests 2.2
anticonvulsant activity for the management of
generalized tonic–clonic and partial seizures.
AEDs effective in the therapy of generalized
seizures of (absence or myoclonic) petit
Chemistry & Biology Interface
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Acanthus montanus: The leaves of
Acanthus montanus (Family Acanthaceae)
are used in traditional herbal practices in
South Eastern Nigeria and in some other
parts of West Africa for the treatment
of gonorrhoea, syphilis, wounds and
boils. Other uses of A. montanus in
herbal medicine include the treatment
of hypertension, cardiac dysfunctions,
hepatitis and heart diseases. E.N. Bum
et al. evaluated A. Montanus for its
anticonvulsant activity. The aqueous
extract of A. montanus protected 83.3%
of mice at a dose of 100 mg/kg against
PIC-induced seizures, 83.3% of mice at a
dose of 100 mg/kg against STR-induced
seizures, 83.3% of mice at a dose of 1000
mg/kg against PTZ-in-duced seizures,
and 66.6% of mice at doses of 500 and
1000 mg/kg against MES-induced
seizures. A. montanus also delayed
the onset of seizures in the INH. In the
diazepam-induced sleep test, 1000 mg/kg
A. montanus increased by a factor of 4 the
sleep time of the control group [19].
Alchornea laxiflora: Alchornea laxiﬂora
(Benth.) Pax and Hoffman (Family
Euphorbiaceae) is a shrub or forest
understorey tree spread throughout
tropical Africa. When tested for its anti
Vol. 8 (4), July – August 2018
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convulsant activity, the decoction of A.
laxiflora at a dose of 60 mg/kg protected
100% of mice against NMDA-induced
turning behavior and at a dose of 120 mg/
kg, A. laxiflora also protected 75% of
mice against STR-induced seizures [19].
2.3

Alpha terpineol: α-Terpineol is a volatile
monoterpenoid alcohol and component
of the essential oils of several species of
plants. This compound is widely used
in the perfumery, cosmetic, and soap
industries. It is also used as a scenting agent
in household products (e.g., disinfectant
spray). In an investigation carried out
to evaluate the anticonvulsant activity
of α-terpineol, the compound increased
the latency to convulsions induced by
pentylenetetrazole at doses of 100 and
200mg/kg and decreased the incidence of
hind limb extension produced by MES in
a dose-related manner at doses of 200 and
400mg/kg [20].

2.4

Bacopa monnieri: Bacopa monnieri
(L), belonging to the Scrophulariaceae 2.6
family and commonly known as Brahmi,
is well known in India for its CNS
activity. The ethanolic extract of Bacopa
monniera was tested by D. Kaushik et
al. for anticonvulsant activity in albino
rats, using different convulsive models.
The ethanolic extract of leaves produced
significant anticonvulsant activity for all
the different models studied. The study
showed a probable mechanism of action
similar to that of benzodiazepines (GABA
agonist) [21].

2.5

Berberine:
Isoquinoline
alkaloid
berberine is one of widespread
representatives belonging to the family
of protoberberine alkaloids. Berberine
is produced by many plant species
including the barberry (Berberis), the
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meadow rue (Thalictrum), the celandine
(Chelidonium), the goldenseal (Hydrastis
canadensis L.), Phellodendron amurense,
etc. [22]. It has been reported that berberine
possess
multiple
pharmacological
effects and hold promising properties
as a drug for cardiovascular diseases,
diabetes,
hyperlipidemia,
cancer,
diarrhoea, alzheimer’s, etc. In addition,
it also possesses antiplatelet, antiviral,
antibacterial, and immunostimulant
activity [23]. In order to evaluate
the therapeutic value of berberine as
anticonvulsant, P. Bhutada et al. tested
its influence in different animal models
viz., PTZ, MES and KA-induced seizures
in Swiss albino mice. The overall results
revealed that treatment with berberine
(10 and 20 mg/kg) protected against
MES and KA-induced convulsions and
mortality, inhibited NMDA-induced
turning behavior, and these effects were
comparable with standard anticonvulsant
agents [24].
Carissa edulis: Carissa edulis belongs to
the family Apocynaceae. The plant parts
are used in ethnomedicine for wide variety
of illnesses, such as epilepsy, headache,
chest complaints, gonorrhea, syphilis,
rheumatism, rabies and as well as a
diuretic [25]. The anticonvulsant activity
of root bark extract of Carissa edulis was
evaluated by J. Ya’u et al. The results of
the study have demonstrated that Carissa
edulis possessed anticonvulsant activity
on the animal models investigated (MES
and PTZ). The median lethal dose (LD50
) of Carissa edulis was 282.8 mg/kg and
>5000 mg/kg following intraperitoneal
and oral administration, respectively.
Carissa edulis produced 40% and 20%
protection against convulsion at 5 and
20 mg/kg, respectively, compared with
100% protection with benzodiazepine.
Vol. 8 (4), July – August 2018
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Carissa edulis exhibited dose-dependent
inhibition of the convulsion induced
by MES with 20 mg/kg providing 90%
protection while phenytoin (20 mg/kg)
produced 100% protection [26].
2.7

Casimiroa edulis: Casimiroa edulis
Lave et Lex. (Rutaceae), commonly
known as ‘zapote blanco’, is a tree
widely distributed throughout the central
and south- eastern States of Mexico.
An aqueous extract of Casimiroa edulis
leaves was tested in adult male Wistar
rats for anticonvulsant activity utilizing
two models of experimental epilepsy:
MES and scPTZ. Single dose of 100
mg/kg C. edulis vacuum dried aqueous
extracts (VDA) orally administered
to experimental animals elicited 50%
and 70% abolition of MES and scPTZinduced seizures, respectively. Two firmly
established antiepileptic drugs in human
therapy, phenytoin and phenobarbital,
abolished 90% of MES-induced seizures,
whereas an 80% and 100% absence of
clonic seizures was attained in scPTZ test,
correspondingly. The seizure abolition
observed in C. edulis VDA treated rats
was comparable with the anticonvulsive
pattern exhibited by PHT and PB.
These results suggested that potentially
antiepileptic compounds are present in C.
edulis extracts [27].

2.8

Cotyledon
orbiculata:
Cotyledon
orbiculata L. belongs to the family,
Crassulaceae. It is a small shrub with
fleshy leaves and widely distributed in 2.9
Southern Africa. Cotyledon orbiculata is
used in the treatment of various ailments
in different parts of South Africa. The
anticonvulsant activity of Cotyledon
orbiculata was investigated by G.J.
Amabeoku et al. by studying the effects
of both aqueous and methanol extracts
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of the plant species on seizures induced
by PTZ, BIC, PIC and NMDA in mice.
Aqueous extract of Cotyledon orbiculata
(50–400 mg/kg, i.p.) and methanol extract
(100–400 mg/kg, i.p.) significantly
prolonged the onset of tonic seizures
induced by pentylenetetrazole (95 mg/kg,
i.p.). Methanol extract (400 mg/kg, i.p.)
also significantly reduced the incidence
of the seizures. 100-200 mg/kg (i.p.) of
aqueous extract of Cotyledon orbiculata
significantly delayed the onset of the tonic
seizures induced by BIC (40 mg/kg, i.p.),
PIC (12 mg/kg, i.p.) and NMDA, (400 mg/
kg, i.p.). Similarly, methanol extract (100–
400 mg/kg, i.p.) significantly delayed the
onset of the tonic seizures induced by
BIC (40 mg/kg, i.p.) and PIC (12 mg/kg,
i.p.) while 100 mg/kg (i.p.) significantly
delayed the onset of NMDA (400 mg/kg,
i.p.) induced seizures. Methanol extract
(200 mg/kg, i.p.) significantly reduced
the incidence of the seizures induced by
BIC (40 mg/kg, i.p.). Phenobarbitone (12
mg/kg, i.p.) and diazepam (0.5 mg/kg,
i.p.) effectively antagonized only seizures
induced by PTZ (95 mg/kg, i.p.), BIC
(40 mg/kg, i.p.) and PIC (12 mg/kg, i.p.).
Phenytoin (30 mg/kg, i.p.) did not affect
any of the seizures to any significant
extent. It was concluded that both aqueous
and methanol extracts of Cotyledon
orbiculata have anticonvulsant property
and may probably be affecting both
gabaergic and glutaminergic mechanisms
to exert its effect [28].
Cymbopogan winterians: Cymbopogon
winterianus Jowitt (Poaceae), popularly
known as ‘‘citronella’’ and ‘‘java grass’’,
is an important essential oil yielding
aromatic grass cultivated in India and
Brazil [29]. C. winterianus is used for its
analgesic, anxiolytic and anticonvulsant
properties in Brazilian folk medicine.
Vol. 8 (4), July – August 2018
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L.J. Quintans Ju´nior et al. performed
phythochemical
screening
of
C.
winterianus and to investigate the possible
anticonvulsant effects of the essential oil
(EO) from fresh leaves of C. winterianus
in different models of epilepsy viz. PTZ,
PIC and STR induced convulsions. The
behavioral screening demonstrated that
EO (100, 200 and 400 mg/kg; ip) caused
depressant activity on CNS. When
administered concurrently, EO (200 and
400 mg/kg, ip) signiﬁcantly reduced
the number of animals that exhibited
PTZ- and PIC-induced seizures in 50%
of the experimental animals (p<0.05).
Additionally, EO (100, 200 and 400 mg/
kg, ip) signiﬁcantly increased (p<0.05)
the latencies of clonic seizures induced by
STR [30].
2.10 Delphinium denudatum: Dried roots
of
Delphinium
denudatum
Wall.
((Ranunculaceae) are a popular folk
remedy for the treatment of epilepsy in
the traditional Unani system of medicine
in the sub-continent. M. Raza et al.
carried out anticonvulsant screening of
the ethanolic extract and aqueous fraction
of this plant utilizing the MES and
scPTZ, scBIC, scPIC and scSTR tests for
anticonvulsant activity. Ethanolic extract
was found to have weak dose-dependent
anticonvulsant effects on seizures induced
by PTZ and BIC. Aqueous fraction
exhibited dose-dependent activity against
HLTE of MES test and comparatively
stronger anticonvulsant activity against
seizures induced by PTZ and BIC. The
results suggest the presence of potent
anticonvulsant compounds in Aqueous
fraction of D. denudatum.[13]

and subtropics, including the species
Erythrina mulungu, a medium-sized wellbranched tree native to Southern Brazil
and Erythrina velutina, a plant endemic
to the semi-arid regions in Northeastern
Brazil. These and other species are used
in some Brazilian communities to treat
insomnia and other disorders of the central
nervous system [31]. The anticonvulsant
effects of hydroalcoholic extracts from
the stem bark of Erythrina velutina and
Erythrina mulungu on PTZ- and STRinduced seizure tests and the potentiation
of PB-induced sleeping time in mice with
the extracts were examined by S.M.M.
Vasconcelos et al. The extracts of Erythrina
velutina (intraperitoneally or orally) and
Erythrina mulungu (intraperitoneally)
were administered in mice at single doses
(200 or 400 mg/kg). While Erythrina
velutina and Erythrina mulungu did
not exhibit any protector effect in PTZinduced seizures, at any dose, an increase
in the latency of convulsion and in the
death time was observed with both doses
and routes of Erythrina velutina and at
higher dose of Erythrina mulungu, in
STR-induced seizure. No alteration was
observed with Erythrina velutina and
Erythrina mulungu on sleeping latency
at both doses as compared to control
However, the sleeping time was increased
in both plants as compared to control. The
authors concluded that the hydroalcoholic
extracts of Erythrina velutina and
Erythrina mulungu have anticonvulsant
effects only in the STR-induced seizure
model, suggesting their possible action
in glycine system and a potentiation of
pentobarbital sleeping time, suggesting
depressant action in the central nervous
system.[31]

2.11 Erythrina velutina and Erythrina
mulungu: There are many known species 2.12 Ferula gummosa: Ferula gummosa
of Erythrina (Fabaceae) in the tropics
Boiss. (Apiaceae) which has been used
Chemistry & Biology Interface
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as an antiepileptic remedy in Iranian
bark may contain psychoactive principles
traditional medicine was evaluated by M.
with potential anticonvulsant properties.
Sayyah et al. for anticonvulsant activity
SFG impaired membrane excitability; a
against experimental seizures. The seed
property shared by most anticonvulsants
acetone extract of F. gummosa protected
particularly the voltage-gated sodium
mice against tonic convulsions induced
channel (VGSC) blocking drugs, thus
by MES (the median effective dose
supporting the isolation and development
[ED50]=198.3 mg/kg) and especially by
of the saponin components of this plant as
PTZ (ED50=55 mg/kg). Neurotoxicity
anticonvulsant agents [33].
(sedation and motor impairment) of the
extract was assessed by the rotarod test 2.14 Harpagophytum
procumbens:
and the median toxic dose (TD50) value of
Harpagophytum procumbens DC (family:
375.8 mg/kg was obtained. [32].
Pedaliaceae) is widely used in South
African traditional medicine for the
2.13 Ficus platyphylla: Preparations of Ficus
treatment, management and/or control of a
platyphylla (Moraceae) have been used
variety of human ailments. I.M. Mahomed
in Nigerian traditional medicine for the
et al. examined the anticonvulsant
management of epilepsy for many years.
activity of H. procumbens secondary
The anticonvulsant properties of the
root aqueous extract (HPE, 50–800 mg/
saponin rich fraction (SFG) obtained from
kg i.p.) against PTZ-, PIC- and BICthe methanol extract of F. platyphylla
induced seizures in mice. Phenobarbitone
stem bark were studied by B.A. Chindo
and diazepam were used as reference
et al. on PTZ-, STR- and MES-induced
anticonvulsant drugs for comparison.
seizures in mice. Effects of SFG were
Like the reference anticonvulsant agents
also examined in murine models for
used, H. procumbens secondary root
neurological disease and on relevant in
aqueous extract (HPE, 100–800 mg/kg
vitro targets for anticonvulsant drugs.
i.p.) significantly delayed the onset of,
SFG protected mice against PTZ- and
and antagonized PTZ-induced seizures.
STR-induced seizures and significantly
The plant’s extract (HPE, 100–800 mg/
delayed the onset of myoclonic jerks and
kg i.p.) also profoundly antagonized
tonic seizures. SFG failed to protect mice
PIC-induced seizures, but only partially
against MES- seizures at doses tested.
and weakly antagonized BIC-induced
SFG neither abolished the spontaneous
seizures. Although the data obtained in
discharges induced by 4-aminopyridine in
the study did not provide conclusive
a neonatal rat brain slice model of tonic–
evidence, it would appear that HPE
clonic epilepsy nor could it modulate
produced its anticonvulsant activity by
chloride currents through GABAA
enhancing GABAergic neurotransmission
receptor channel complex in cultured
and/or facilitating GABAergic action
cortical cells. However, it was able to
in the brain. In general, the average
non-selectively
suppress
excitatory
onset of convulsion was delayed, while
and inhibitory synaptic traffic, blocked
the average duration of convulsion was
sustained repetitive firing (SRF) and
markedly reduced. The plant’s extract
spontaneous action potential firing in
also depressed the central nervous system
these cultured cells. The results provided
[34].
scientific evidence that F. platyphylla stem
Chemistry & Biology Interface
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2.15 Hyptis spicigera: Hyptis spicigera
belongs to the family Lamiaceae. It is
commonly known as Black beniseed,
or Black sesame. The plant is found
around Senegal to Western Cameroon,
possibly native to Brazil, now widely
naturalized in tropical Africa and Asia
as well as Nigeria.[35] E.N. Bum et al.
evaluated the decoction of the plant for
its anticonvulsant activity. The decoction
of H. spicigera strongly protected mice
against seizures induced by both PTZ
(87.5% of protection) and STR (100%
of protection) at a dose of 120 mg/kg.
However, it did not affect PIC-induced
seizures. In the diazepam induced sleep
test, 80 mg/kg H. spicigera increased by
a factor of 4 the sleep time of the control
group [19].
2.16 Laurus nobilis: The leaf essential oil
of Laurus nobilis Linn. Lauraceae,
which has been used as an antiepileptic
remedy in Iranian traditional medicine,
was evaluated by M. Sayyah et al. for
anticonvulsant activity against PTZ- and
MES-induced seizures. The essential oil
protected mice against tonic convulsions
induced by maximal electroshock
and especially by pentylenetetrazole.
Components responsible for this effect
may be methyleugenol, eugenol and
pinene present in the essential oil. At
anticonvulsant doses, the essential oil
produced sedation and motor impairment.
This effect seemed to be related in part to
cineol, eugenol and methyleugenol [36].
2.17 Leonotis leonurus: Leonotis leonurus
(L.) R. Br. is a shrub widely known as
wild dagga found in most parts of the
world and belongs to the Lamiaceae
family. Some of the many traditional
applications of L. Leonurus include the
leaf decoction being a strong purgative
Chemistry & Biology Interface

and used for wound healing and asthma.
The leaves and stem are topically applied
to sores and skin infections, or taken for
high blood pressure and diabetes. An
array of pharmacological studies based on
traditional claims reported anticonvulsant,
antinociceptive,
anti-inflammatory,
antidiabetic, anthelmintic activities and
hypoglycemic properties of L. leonurus
[37]. Water extract of Leonotis leonurus
was tested for anticonvulsant activity
by E. Bienvenu et al. against seizures
produced in mice by scPTZ, PIC, BIC
and NMDA (intraperitoneal injections).
L. leonurus extract in the doses of 200 and
400 mg/kg respectively protected 37.5%
and 50% of animals used and significantly
delayed pentylenetetrazole (90 mg/
kg)-induced tonic seizures. Similarly,
the same doses of L. leonurus extract
significantly delayed the onset of tonic
seizures produced by PIC (8 mg/kg) and
NMDA (400 mg/kg). However, all the
doses of aqueous extract of L. leonurus
used did not alter the seizures induced by
BIC (20 mg/kg) to any significant extent.
The data suggested that the extract of L.
leonurus has anticonvulsant activity and
may probably be acting through nonspecific mechanisms, since it affects both
gabaergic and glutaminergic systems.
HPLC and phytochemical tests carried
out respectively showed a spectrum
profile, characteristic of L. leonurus and
the presence of alkaloids, saponins and
tannins in the extract [38].
2.18 Magnolia
grandiflora:
Magnolia
grandiﬂora L. (Magnoliaceae), tree
that grows in the south-eastern states
of the US and Mexico, is widely used
in traditional medicine. This plant has
been reported to have beneﬁcial effects
on several ailments, such as high blood
pressure, heart disturbances, dispnea,
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abdominal discomfort, muscle spasm,
(Leguminosae) is cultivated throughout
infertility and epilepsy, among others.
India and widely used for its medicinal
The ethyl ether (EE) and hydroalcoholic
properties. All parts of the tree are
extract (HE) of Magnolia grandiﬂora L.
considered to possess medicinal properties
seeds were studied for anticonvulsant
and used in the treatment of biliousness,
activity by B.E. Bastidas Ramı´rez et
leprosy, dysentery, vaginal and uterine
al. in adult male Wistar rats. EE and HE
complaints, inflammations, burning
orally administered in a single dose of
sensation, fatigue, asthma, leucoderma,
250 mg/kg (calculated on lipidic base)
blood diseases etc.[41] The decoction
and 200 mg/kg, exhibited abolition of
of Mimosa pudica leaves was evaluated
the extensor reﬂex of maximal electric
for anticonvulsant activity by E. Ngo
induced seizure test in 50 and 40% of
Bum et al. Given intra peritoneally at
the experimental animals, respectively.
dose of 1000–4000 mg/ kg, it protected
They signiﬁcantly prolonged the sleeping
mice against PTZ- and STR- induced
time induced by Pentobarbital and only
seizures. M. pudica had no effect against
the ethanol extract induced hypothermia.
PIC-induced seizures It also antagonized
No neurological deﬁcit was exhibited by
NMDA- induced turning behavior [42].
either extract according to the gait, stance
and righting test. The results suggested 2.21 Nardostachys jatamansi: The roots and
that the chemical constituents of this
the rhizomes of Nardostachys jatamansi
plant could have utility in the control of
DC. (Valerianaceae) mentioned in
epileptic patients presenting convulsive
Ayurveda, have been used to treat
seizures [39].
epilepsy, hysteria, syncope and mental
weakness. It has also been used as herbal
2.19 Microglossa pyrifolia: Microglossa
combinations with other herbs to evaluate
pyrifolia (Lam.) Kuntze, Asteraceae,
depressant activity [43]. A 50% ethanol
is found and used for infection diseases
extract of Nardostachys jatamansi (whole
in Rwanda [40]. The decoction of M.
plant) feeding has been found to increase
pyrifolia was tested for anticonvulsant
HDL-cholesterol/total cholesterol ratio
activity by E.N. Bum et al. The decoction
and also caused a significant reduction in
strongly protected mice against seizures
the ratio of total cholesterol/phospholipids
induced by PTZ (75% of protection),
[44]. Ethanol extract of the roots of N.
MES (87.5% of protection), and PIC (75%
jatamansi was studied by V.S. Rao et
of protection) at a dose of 260 mg/kg.
al. for its anticonvulsant activity and
At the same dose, M. pyrifolia protected
neurotoxicity, alone and in combination
100% of mice in the NMDA test. It also
with phenytoin in rats. The results
significantly increased the time to onset
demonstrated a significant increase in the
of seizures in the INH test. However, M.
seizure threshold by N. jatamansi root
pyrifolia had a moderate effect (50% of
extract against MES model as indicated
protection) on STR-induced seizures. In
by a decrease in the extension/flexion
the diazepam induced sleep test, 260 mg/
(E/F) ratio. However, the extract was
kg M. pyrifolia increased by a factor of 2
ineffective against PTZ-induced seizures.
the sleep time of the control group [19].
Nardostachys jatamansi root extract also
showed minimal neurotoxicity against
2.20 Mimosa pudica: Mimosa Pudica
rotarod test at doses that increased the
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seizure threshold. Further, pretreatment
tonic convulsions induced by PTZ or
of rats with phenytoin at a dose of 12.5,
MES. It also elevated the threshold of
25, 50 and 75 mg/kg in combination with
PTZ-induced clonic convulsions in mice
50 mg/kg of Nardostachys jatamansi root
[47].
extract resulted in a significant increase
in the protective index (PI) of PHT from 2.24 Rhizoma Pinelliae: Rhizoma Pinelliae,
3.63 to 13.18. The dose response studies
the tuber of Pinelliae ternata (Thunb.)
of PHT alone and in combination with
Breit. (Araceae), has been widely used for
Nardostachys jatamansi extract on
antiemetic, anti-tussive, sedative and antithe serum levels of phenytoin clearly
inflammatory purposes [48]. The sedative,
demonstrated the synergistic action of
hypnotic and anticonvulsant activities of
both the drugs [45].
ethanol fraction from Rhizoma Pinelliae
Praeparatum (EFRP) were investigated
2.22 Piliostigma reticulatum: Piliostigma
by X.-y. Wu et al. with locomotion
reticulatum is a leguminous plant
activity, pentobarbital-induced sleeping
belonging to the family Caesalpiniaceae
and NKTM-induced convulsion tests,
and is widely distributed in Africa and
respectively. Additionally, the effects
Asia. Ethnomedically, the bark, root, pod,
of flumazenil (an antagonist of GABAA
young stem or leaves have been used
receptor) and L-malic acid (blocker of
for treating leprosy, smallpox, coughs,
synthetic enzyme for GABA) on the
ulcer, heart pain, gingivitis, snake bite,
hypnotic activity of EFRP were evaluated.
dysentery, fever, wounds and a variety of
EFRP at dose of 12 g/kg significantly
closely related disease conditions. [46].
inhibited the locomotion activity of
The decoction of P. reticulatum at a dose
mice. EFRP showed synergic effect
of 50 mg/kg protected 62.5% of mice
on pentobarbital-induced sleeping by
against PTZ-induced seizures, 75% of
increased numbers of mice falling asleep,
mice against STR-induced convulsions,
reduced the sleep latency and prolonged
and 100% of mice in the NMDA test. In
the sleeping time. L-malic acid and
the diazepam-induced sleep test, 260 mg/
flumazenil inhibited the augment effects of
kg P. reticulatum increased by a factor of
EFRP on pentobarbital-induced sleeping.
3 the sleep time of the control group [19].
EFRP promoted a significant protection to
NKTM-induced convulsion, by prolonged
2.23 Pimpinella anisum: Pimpinella anisum
the death latency and decreased mortality.
L., Umbelliferae, is an annual herb
Thus, EFRP possessed sedative, hypnotic
indigenous to Iran, India, Turkey and
and anticonvulsant activities and these
many other warm regions in the world.
activities may be related to the GABAergic
system [49].
In Iranian folk medicine, the plant and
especially its fruit essential oil have 2.25 Sutherlandia frutescens: Commomly
known as umwele or cancerbush, aerial
been used for treatment of some disease
parts of Sutherlandia frutescens R. BR.
including seizures and epilepsy. A study
(family: Fabaceae) are extensively used
carried out by M.H. Pourgholami et al.
in South African traditional medicines
investigated anticonvulsant effects of an
for the treatment, management and/or
essential oil of the fruits of P. anisum
control of an array of human ailments,
against seizures induced by PTZ or MES
including childhood convulsions and
in male mice. The essential oil suppressed
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epilepsy. J.A.O. Ojewole et al. examined
the anticonvulsant property of the plant’s
shoot aqueous extract (SFE, 25–400 mg/
kg i.p.) against PTZ-, PIC- and BICinduced seizures in mice. Phenobarbitone
and diazepam were used as reference
anticonvulsant drugs for comparison.
Like the reference antiseizure drugs
used, S. frurescens shoot aqueous extract
(SFE, 50–400 mg/kg i.p.) significantly
delayed the onset of, and antagonized,
PTZ-induced seizures. The plant’s shoot
aqueous extract (SFE, 50–400 mg/kg i.p.)
also profoundly antagonized PIC-induced
seizures, but only weakly antagonized
BIC-induced seizures [50].
2.28
2.26 Taxus wallichiana: Taxus wallichiana
Zucc. (Himalayan Yew) belonging to the
family Taxaceae is often used in northern
areas of Pakistan for the treatment of
pyrexia, acute pains and epilepsy. M. Nisar
et al. investigated certain pharmacological
activities of the methanol leaf extract
against convulsion, nociception and
pyrexia induced in rodents. The studies
were carried out using PTZ-induced
convulsions in mice. Plant extract has
controlled the PTZ-induced convulsions
in mice. 100 and 200 mg/kg i.p doses
of the extract significantly inhibited the
mioclonus and clonus while inhibition of
tonus and HLTE was highly significant
[51].
2.27 Voacanga africana: Voacanga africana
Staph. (Apocynaceae) is used empirically
in traditional medicine in Africa to treat
many diseases such as leprosy, diarrhea,
generalized edema, convulsions in children
and madness [52]. These effects are due to
the presence of a complex mixture of iboga
alkaloids such as voacangine, voacamine,
vobtusine, amataine, akuammidine,
tabersonine, coronaridine and vobtusine
Chemistry & Biology Interface
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etc [53]. The decoction of V. africana at
a dose of 140 mg/kg antagonized 75%
of PTZ-induced convulsions and 87.5%
of NMDA-induced turning behavior in
mice. At the same dose, 62.5% of mice
were also protected from both MES- and
STR-induced convulsions. V. africana
failed to protect mice against PICinduced convulsions. The decoction also
significantly increased the time to onset of
seizures. In the diazepam-induced sleep
test, 70 mg/kg V. africana increased by a
factor of 4 the sleep time of the control
group [19].
Withania somnifera: Withania somnifera
(Solanaceae) Dunal (ashwagandha) is
widely used in Ayurvedic medicine, the
traditional medical system of India. It
is an ingredient in many formulations
prescribed for a variety of musculoskeletal
conditions (e.g., arthritis, rheumatism),
and as a general tonic to increase energy,
improve overall health and longevity, and
prevent disease in athletes, the elderly, and
during pregnancy. Ashwagandha possesses
anti-inflammatory,
antitumor,
antistress, antioxidant, immunomodulatory,
hemopoetic, and rejuvenating properties.
It also appears to exert a positive influence
on the endocrine, cardiopulmonary, and
central nervous systems [54]. To find the
efficacy of the alcoholic extract of W.
somnifera in preventing experimentallyinduced seizures, the alcoholic extract
of W. somnifera was screened for
anticonvulsant activity on MES and PTZinduced seizures models in albino Wistar
rats by Raju et al. Animals were treated
with W. somnifera at doses of 100 mg/kg,
200 mg/kg, and 300 mg/kg body weight
and compared the results with control
and standard. Study results showed that
W. somnifera extract at the dose of 300
mg/kg body weight when compared to
Vol. 8 (4), July – August 2018
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control group highly significant reduction
of hind limb tonic extension and postictal
depression in MES. PTZ-induced seizures
showed significantly reduced mean
duration of hind limb tonic flexion, hind
limb tonic extension, clonus, and stupor
and there was no postictal depression
[55].
3. Conclusion and perspective:
Despite the scientific progress in understanding
the pathophysiological processes related to
seizure initiation, amplification and propagation
in the brain, and despite the large number of
first- and second-generation AEDs available
on the pharmaceutical market, there are still
approximately 30% of epilepsy patients that are
inadequately treated with the current frontline
antiepileptic drugs [56]. For these patients,
the most appropriate therapeutic option is
presumably the combined administration of
two or more AEDs or the application of novel
and potential AEDs [57]. Thus, there is a need
for new, more effective anticonvulsant drugs
for intractable epilepsy. Besides, nature is a
rich source of biological and chemical diversity
and a number of plants in the world have
been used in traditional medicine remedies,

including anticonvulsant one. The present
review gives an account of medicinal plants
showing anticonvulsant properties which
when used alone or along with other synthetic
anticonvulsant drugs may help to manage
epileptic conditions as exemplified by the vast
literature cited. Further, the chemical structure
of the chief bioactive constituents presented
in this article may help in understanding the
structural requirements for a compound to be
active against epilepsies as well as may help in
designing new AEDs based on these structures.
It can be concluded that studies with species
from a range of families have been shown
anticonvulsant properties against various types
of experimental models of epilepsies used.
Academic institutions should encourage these
types of studies with medicinal plants as well as
the design of new compounds resembling their
active chemical constituents so as to get novel,
safer and effective alternate to the available
antiseizure drugs.
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Figure 1. Seizures: Initiation, Types, Biochemical changes involved and action of Antiepileptic
Drugs (AEDs) on them
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Table 1. List of herbal antiepileptic remedies along with their major bioactive constituents and methods
used to evaluate their antiepileptic potential
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