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Epilepsy is a chronic and often progressive disorder 
characterized by the periodic and unpredictable occurrence 
of  epileptic seizures, i.e., involuntary contraction of  
striated muscle repeatedly. Convulsion arises due to 
sudden excessive and rapid discharge of  cerebral neurons 
in the grey matter of  the brain.

Classification of seizures

1.  Partial seizures (Focal or local seizures)
a.  Simple partial seizures:  These have various mani­
festations, without impairment of  consciousness.[3,4] 
They may include convulsion confined to a single limb 
or muscle group (Jacksonian motor epilepsy), specific 
and localized sensory disturbances (Jacksonian sensory 
epilepsy) and other limited signs and symptoms depending 
upon the particular cortical area producing the abnormal 
discharge.

b.  Complex partial seizures:  These attacks result in 
confused behavior, with impairment of  consciousness.[3,4]  
They have a wide variety of  clinical manifestations 
associated with bizarre generalized EEG activity during 
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ABSTRACT: Epilepsy is a chronic and often progressive disorder characterized by the occurrence of epileptic seizures, 
affecting about 50 million people worldwide. The prescribed synthetic drugs for the treatment of epilepsy are associated 
with severe side effects and addiction liabilities upon long term uses. Thus, researchers around the globe are searching 
for newer, effective and safer drugs from natural resources. The present review emphasizes pharmacological reports on 
anticonvulsant plants, plant products and formulations. Various chemical constituents (with structures) isolated from 
different plants responsible for anticonvulsant activity and their possible mechanism of actions have been incorporated 
in this review. The review has been compiled using references from major databases like Chemical Abstracts, Medicinal 
and Aromatic Plants Abstracts, PubMed, Scirus, Google scholar, Open J Gate, Scopus, Science Direct and Online 
Journals, and includes 599 references. Preliminary anticonvulsant activity studies have been carried out on crude 
extracts of traditonally used and medicinally promising plants. Such plants need to be explored properly with a view to 
isolate anticonvulsant constituents, and to evaluate their possible mode of actions.
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INTRODUCTION

Epilepsy: An Overview
Epilepsy is the second most common neurological 
disorder after stroke, effecting at least 50 million persons 
worldwide.[1] Epilepsy shows a prevalence rate in 1-2% of  
the world population.[2] It affects an estimated 7 million 
people in India and 50 million worldwide, approximately 
40% of  them are women. The prevalence of  epilepsy is 
0.7% in India and higher in tropical/subtropical countries, 
particularly in South Africa. In developed countries where 
drugs are easily available, epilepsy responds to treatment 
in up to 70% of  the patients. However, in developing 
countries 75% of  people with epilepsy do not receive 
effective treatment. It is estimated that up to 5% of  
people suffer at least one seizure in their lifetime.
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the seizure but with evidence of  anterior temporal lobe 
focal abnormalities even in the interseizure period in 
many cases.

2.  �Generalized seizures (Convulsive or non 
convulsive)

a.  Absence seizures
i.  Atypical absence seizures:  Such attacks have a slower 
onset and cessation than is usual for absence seizures and 
are associated with a more heterogeneous EEG.[3,4]

ii.  Typical absence seizures:    These seizures are brief  
and abrupt.[3,4] The resultant loss of  consciousness is 
associated with high-voltage, bilaterally synchronous, 
3-per-second spike-and-wave pattern in the EEG, usually 
with some symmetrical clonic motor activity varying from 
eyelid blinking to jerking of  the entire body, sometimes 
with no motor activity.

b. Myoclonic seizures:  These are isolated clonic jerks 
associated with brief  bursts of  multiple spikes in the 
EEG.[3,4]

c. Clonic seizures:  These are rhythmic clonic 
contractions of  all muscles.[3,4] They result in loss of  
consciousness and marked autonomic manifestations.

d. Tonic seizures:  Tonic seizures are opisthotonus and 
result in a loss of  consciousness and marked autonomic 
manifestations.[3,4]

e. Tonic-clonic (grand mal) seizures:  These are major 
convulsions, usually a sequence of  maximal tonic spasms 
of  all body musculature, followed by synchronous clonic 
jerking and a depression of  all central functions.[3,4]

f. Atonic seizures:   These are characterized by loss of  
postural tone, sagging of  the head and/or falling.[3,4]

Neurochemistry and targets to treat epilepsy
The neurochemistry of  the seizure disorder is complex 
and not yet understood. However, it is believed that at 
least two neurotransmitters play a major role in epileptic 
seizures:[5]

Acetylcholine serves as an excitatory, while dopamine 
(DA) acts as an inhibitor. DA is an inhibitor of  epileptic 
attacks is based upon the following findings:[5]

1. � Pretreatment with d-amphetamine diminished 
the incidence of  epileptic attacks among audio­
genic mice.

2. � Amphetamine enhance audiogenic seizure while 
(–) dopa blocks the effect of  d-amphetamine.

3. � Dopaminergic agonists cause a delay in the 
audiogenic seizure of  mice and a situable delay 
in the photogenic seizures of  Papio papio.

Epilepsy may result from long lasting plastic changes 
in the brain affecting neurotransmitters release and 
transport, the properties of  receptors and channels, 
regulation of  gene expression, synaptic reorganization 
and astrocyte activity.[6] Initially, it was considered that ion 
channel alterations may cause the onset of  the paroxysmal 
depolarization shifts that initiate epileptic activity. Recent 
studies on synaptic and nonsynaptic transmission, ion 
channels interactome, intracellular signalling pathways and 
glia-neuron signalling suggest that many neurochemical 
pathways play an important role in seizure initiation, 
maintenance and arrest.

Antiepileptic drugs may act by:[6]

1. � modifying excitatory and inhibitory neuro­
transmission through effects on voltage gated 
ion channels, GABA(A) receptors and glutamate 
mediated excitatory neurotransmission,

2. � normalizing biochemical and morphological 
changes involved in the normal function of  
neuronal networks such as increased excitatory 
activity in the presynaptic neuron, calcium 
influx, phosphatases or protein kinase activation, 
phosphorylation and dephposphorylation of  
receptors, ion channels and other proteins, 
cytoskeletal changes, and mobilisation of  
receptors and ion channels,

3. � potentiating GABA neurotransmission through 
inhibiting calcineurin (protein phosphatase 2B),

4. � diminishing activation of  NMDA extracsynaptic 
receptors and

5. � inhibiting activation of  extracellular regulated 
kinase and p38α mitogen activated protein kinase 
pathways.

Experimental models used for convulsion studies
Innumerable in vitro and in vivo models of  seizures have 
been described over the years.[7] The in vitro models include 
brain slices, monosynaptic system and neuronal culture. 
The in vivo models employ diverse animal species like 
mice, rats, guinea pigs, cats, dogs, monkeys etc. and use 
different physical and chemical/pharmacological stimuli 
to induce seizures. Various experimental models used to 
assess anticonvulsant potential of  drugs have been shown 
in figure 1.
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Figure 1: Schematic representation of various experimental models used for assessing anticonvulsant potential of drugs.
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PLANTS HAVING ANTICONVULSANT ACTIVITY

A thorough survey of  literature reveals that a number 
of  plants such as Acorus calamus, Crocus sativus, Emblica 
officinalis, Ginkgo biloba, Hypericum perforatum, Matricaria 
recutita, Panax ginseng, Passiflora incarnata, etc. have been 
reported to exhibit anticonvulsant activity. Table 1 
shows anticonvulsant activity reports on such plants, and 
information covered include biological source (botanical 

Figure 1: (Continued)

name, family and common names) of  plant, extract/
fraction/isolate of  plant part used, bioactive dose, route 
of  administration, animals/human beings, experimental 
model/clinical parameters assessed and mode of  actions 
(if  reported). Various classes of  phytoconstituents such 
as alkaloids, lipids, terpenes, triterpenoids, flavonoids and 
coumarins have been reported to possess anticonvulsant 
activity. Anticonvulsant activity reports on such classes 
of  phytoconstituents have been depicted in table 2. The 



� 7 

Kumar, et al.:  Plants and Plant Products with Potential Anticonvulsant Activity – A Review

Figure 2: Structures of phytoconstituents reported to possess anticonvulsant activity.
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Figure 2: (Continued)

(12)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)
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Figure 2: (Continued)



Kumar, et al.:  Plants and Plant Products with Potential Anticonvulsant Activity – A Review

24�

Figure 2: (Continued)



� 25 

Kumar, et al.:  Plants and Plant Products with Potential Anticonvulsant Activity – A Review

Figure 2: (Continued)

(121)
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Figure 2: (Continued)
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Figure 2: (Continued)

information covered in table 2 include name and structure 
of  pure constituent, bioactive dose, route of  administration, 
animals/human beings, experimental model/clinical 
parameters assessed, and mode of  actions (if  reported). 
Figure 2 shows structures of  various phytoconstituents 
reported to possess anticonvulsant activity. Appropriate 
numbers have been assigned to all structures as well as 
to their corresponding phytoconstituents. A number 

of  plant based formulations from various systems of  
medicines like Brahmi Rasayana (Ayurvedic medicine), 
Chaihu-longu-muli tang (Chinese medicine), Habb-e-Shifa 
(Unani medicine), TJ-960 (Japanese kampo medicine) 
and Nigerian herbal recipe have shown anticonvulsant 
potential in battery of  animal models. The list of  such 
formulations with their composition, and anticonvulsant 
activity reports covering information on bioactive 
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Table 4: List of anticonvulsant patents having plant products.

Sr. No. Plant formulation, extract, fraction or isolate Activity Ref.

01 Liquid or dry extract (water or hydro-alcoholic or carbon 
dioxide extract) of Myosotis Linn. (Boraginaceae; 
Forget-me-not)

Anxiolytic, nootropic, anticonvulsant, 
cerebroprotecting and ability to normalize 
transfer process in brain synapses

[516]

02 Pharmaceutical composition comprising mixture of 
saponins prepared from the pericarp of Sapindus 
trifoliatus Linn. (Sapindaceae; Soapnut) with acceptable 
additives

Anticonvulsant activity through binding affinities for 
receptor sites such as GABA(A) agonist site, 
glutamate AMPA, glutamate kainate, glutamate 
NMDA, glutamate NMDA glycine, sodium 
channel 

[517]

03 Marsilin (43) isolated from whole plant of Marsilea species Anticonvulsant and sedative [518]
04 Pharmaceutical oral preparation or injections prepared 

from raw material, processed product or extract of 
the plants – Cynoglossum zeylanicum (Vahl.) Thunb. 
Ex Lehon. (Boraginaceae; Ceylon forget-me-not, 
Ceylon hound’s tongue), C. lanceolatum Forssk. 
(Boraginaceae; Khuyen thiet, Xiao hua liu li cao), C. 
amabile Stapf. & J.R. Drumm. (Boraginaceae; Chinese 
hound’s tongue)

Treatment of epilepsy, parkinson disease, 
depression and psychosis

[519]

05 Preparation of pongamol (130) obtained from Pongamia 
pinnata (L.) Pierre (Fabaceae; Karanj, Indian beech) 

Antiepileptic [520]

06 Piper methysticum aerial parts extract Anxiolytic, anticonvulsant, muscle relaxant, 
narcosis increasing, analgesic, sleep inducing, 
anti-inflammatory and neuroprotective

[521]

dose, route of  administration, animals/human beings, 
experimental model/clinical parameters assessed and 
mode of  actions (if  reported) have been depicted in table 
3. Six anticonvulsant plant products and formulations have 
been patented and shown in table 4. Various review articles 
published on anticonvulsant plants and plant products are 
shown in table 5. Table 6 shows the list of  plants evaluated 
for anticonvulsant activity but did not exhibit activity. 

CONCLUSION

In the present era, a sudden increase in mental disorders 
and recognition of  the severe side effects and addiction 
liabilities associated with long term administration 
of  widely prescribed synthetic drugs has aroused the 
attention of  researchers towards natural resources. Plants 
like Valeriana officinalis, Nardostachys jatamansi, Withania 
somnifera and Panax ginseng have been used extensively in 
various traditional systems of  therapy because of  their 
adaptogenic and psychotropic properties. Inclusion 
of  these well-established CNS affecting plants in the 
arsenal of  modern therapeutics has revived the faith of  
researchers in the plants.

In the present review article, amongst 342 plants reported 
to possess anticonvulsant activity (Table 1):

(a) � Only three plants have been tested for anti­
convulsant activity clinically,

(b) � The preliminary anticonvulsant activity screening 
on crude extracts has been carried out on 288 
plants. Such plants need to be explored with a 
view to isolate active constituents and their mode 
of  actions,

(c) � Chemical constituents responsible for anti­
convulsant activity have been reported in 54 
plants and

(d) � The possible mechanism of  action has been 
reported for 103 plants.

Seven well known classes of  phytoconstituents (Table 2), 
20 formulations of  plant drugs (Table 3) and 133 pure 
constituents present in various plants reported to possess 
anticonvulsant activity in battery of  experimental models 
of  seizures have been compiled in the present work. Six 
anticonvulsant plant products and formulations have been 
patented (Table 4). A survey of  literature revealed that 
46 review articles have been published on anticonvulsant 
plant formulations and specific plants covering broad 
aspects as phytochemistry, pharmacology, clinical studies, 
toxicology and safety profiles (Table 5). Forty plants have 
been evaluated for anticonvulsant activity, but did not 
exhibit activity (Table 6).

It is anticipated that this review article will be of  immense 
help to natural product researchers to select traditionally 
used plants with medicinal potential for their future 
research work.
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ABBREVIATIONS

ATP	 Adenosine triphosphate
BIC	 Bicuculline
BZD	 Benzodiazepines
CA	 Cornu Ammonis
CBD	 Cannabidiol
CNS	 Central nervous system
DA	 Dopamine
DMCM	� Methyl-6,7-dimethoxy-4-ethyl- 

β-carboline-3-carboxylate
ED	 Effective dose
EEA	 Excitatory amino acid
EEG	 Electroencephalographic
FNZ	 Flunitrazepam
GABA	 Gamma-amino butyric acid
5-HT1A	 5-hydroxytryptamine 1A
IC	 Inhibitory concentration
i.c.v.	 Intracerebroventricular
i.m.	 Intramuscular
INH	 Isoniazid
i.p. 	 Intraperitoneally
MDA	 Malondialdehyde
MES	 Maximal electro-shock
MTZ	 Metrazole
NA	 Noradrenaline
NMDA	 N-methyl-D-aspartic acid
NOS	 Nitric oxide synthase
PD	 Protective dose
PIC	 Picrotoxin
PILO	 Pilocarpine
p.o.	 Per oral
PTZ	 Pentylenetetrazole
s.c.	 Subcutaneously
STR	 Strychnine
TDS	 Thrice daily 
THC	 Tetrahydrocannabinol
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