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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
wotldwide.! Epilepsy shows a prevalence rate in 1-2% of
the world population.” 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 counttries,
particulatly in South Aftrica. In developed countries where
drugs are casily 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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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:
festations, without impairment of consciousness.
They may include convulsion confined to a single limb
or muscle group (Jacksonian motor epilepsy), specific

These have various mani-
[3.4]

and localized sensory disturbances (Jacksonian sensory
epilepsy) and other limited signs and symptoms depending
upon the particular cortical area producing the abnormal
discharge.

These attacks result in
4]

b. Complex partial seizures:
confused behavior, with impairment of consciousness.?
They have a wide variety of clinical manifestations
associated with bizarre generalized EEG activity during
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the seizure but with evidence of anterior temporal lobe
focal abnormalities even in the interseizure petiod 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.P

ii. Typical absence seizures: These seizures are brief
and abrupt.’ 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:
associated with brief bursts of multiple spikes in the
EEG.P4

These are isolated clonic jerks

These are clonic

[3.4]

c. Clonic seizures: rhythmic
contractions of all muscles.”! They result in loss of
consciousness and marked autonomic manifestations.

d. Tonic seizures:

result in a loss of consciousness and marked autonomic
4

Tonic seizures are opisthotonus and
manifestations.”

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
jetking and a depression of all central functions.

f. Atonic seizures:
postural tone, sagging of the head and/or falling.*

These are characterized by loss of

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:P!

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:P!

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.[” 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:l‘l

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,
receptors and ion channels,

and mobilisation of

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

4. diminishing activation of NMDA extracsynaptic
receptors and

5. inhibiting activation of extracellular regulated
kinase and p38a mitogen activated protein kinase
pathways.

Experimental models used for convulsion studies
Innumerable 7z vitro and in vivo models of seizures have
been described over the years. The 7 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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Chemical Models of Seizure

l

(A) Systemic
1. Pentylenetetrazole (PTZ)

3. GABA synthesis inhibitors —
Isoniazid (INH), D-penicillamine

4. GAD antagonist —
3-merceptopropionic acid

5. Inverse benzodiazepine agonist —
DMCM

6. Glycine antagonist —
Strychnine (STR)

7. Cholinomimetic drug —
Pilocarpine (PILO)

8. EAA agonist-NMDA, Kainic acid
(KA)

(B) Central

1. Penicillin 1. Alumina cream
2. GABA antagonist —
Bicuculline (BIC), Picrotoxin (PIC), 2. Kainic acid 2. Cobalt
Penicillin
3. Quinoline acid 3. Tungstic acid

l l

(C) Tropical convulsants

4. Premarin

Figure 1: (Continued)

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

name, family and common names) of plant, extract/
fraction/isolate of plant part used, bioactive dose, route
of administration, animals/human beings, expetimental
model/clinical parameters assessed and mode of actions
(f 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
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2

Figure 2: Structures of phytoconstituents reported to possess anticonvulsant activity.
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information covered in table 2 include name and structure
of pure constituent, bioactive dose, route of administration,
animals/human  beings, expetimental 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

27
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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 Anxiolytic, nootropic, anticonvulsant, [516]
dioxide extract) of Myosotis Linn. (Boraginaceae; cerebroprotecting and ability to normalize
Forget-me-not) transfer process in brain synapses
02 Pharmaceutical composition comprising mixture of Anticonvulsant activity through binding affinities for [517]
saponins prepared from the pericarp of Sapindus receptor sites such as GABA(A) agonist site,
trifoliatus Linn. (Sapindaceae; Soapnut) with acceptable glutamate AMPA, glutamate kainate, glutamate
additives NMDA, glutamate NMDA glycine, sodium
channel
03 Marsilin (43) isolated from whole plant of Marsilea species Anticonvulsant and sedative [518]
04 Pharmaceutical oral preparation or injections prepared Treatment of epilepsy, parkinson disease, [519]
from raw material, processed product or extract of depression and psychosis
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)
05 Preparation of pongamol (130) obtained from Pongamia Antiepileptic [520]
pinnata (L.) Pierre (Fabaceae; Karanj, Indian beech)
06 Piper methysticum aerial parts extract Anxiolytic, anticonvulsant, muscle relaxant, [521]

narcosis increasing, analgesic, sleep inducing,
anti-inflammatory and neuroprotective

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
sonmifera 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,

78

(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-
B-carboline-3-carboxylate

ED Effective dose

EEA Excitatory amino acid

EEG Electroencephalographic

FNZ Flunitrazepam

GABA Gamma-amino butyric acid

5-HT1A 5-hydroxytryptamine 1A

1C Inhibitory concentration

iew Intracerebroventricular

1m. Intramuscular

INH Isoniazid

ip. 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

86

REFERENCES

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Scheuer ML, Pedley TA. The evaluation and treatment of seizures. New
Engl J Med. 1990;323:1468-74.

Kamboj P, Singh I, Mahadevan N, Chaudhary G. Anticonvulsants from
nature. Phcog Rev. 2009;3(5):108—17. Available from: www.phcogrev.com
Rall TW, Schleifer LS. Drugs effective in the therapy of the epilepsies. In:
Gilman AG, Rall TW, Nies AS, Taylor P, Editors. Goodman and Gilman’s
The Pharmacological Basis of Therapeutics. 8th Ed. New York: Pergamon
Press, pp. 436-8; 1991.

Porter RJ, Meldrum BS. Antiepileptic drug. In: Katzung BG, Editor. Basic
and Clinical Pharmacology. 6th Ed. London: Prentice Hall Inc. Ltd.,
p. 361-3; 1995.

Carasso, R.L., Yehuda, S. and Frommer, R. The anticonvulsant and
thermal effects of various cannabinoids in rats. Int J Neurosci. 1978;8(2):
65-9.

Sierra-Paredas G. Recent advances in the neurochemistry of epilepsy.
Eur Neurol Rev. 2008;3(1):96-8.

Gupta YK, Malhotra J, George B, Kulkarni SK. Methods and consideration
for experimental evaluation of antiepileptic drugs. Indian J Physiol
Pharmacol. 1999;43(1):25-43.

Guo J, Xue C, Duan J, Qian D, Tang Y, You Y. Anticonvulsant,
antidepressant-like activity of Abelmoschus manihot ethanol extract
and its potential active components in vivo. Phytomedicine. 2011 Jul 22
(In press).

Bum EN, Taiwe GS, Nkainsa LA, Moto FC, Seke Etet PF, Hiana IR,
Bailabar T, Rouyatou, Seyni P, Rakotonirina A, Rakotonirina SV. Validation
of anticonvulsant and sedative activity of six medicinal plants. Epilepsy
Behav. 2009 Mar;14(3):454-8.

AmeriA, Gleitz J, Peters T. Inhibition of neuronal activity in rat hippocampal
slices by aconitum alkaloids. Brain Res. 1996;738(1):154—7.

Ameri A. Inhibition of rat hippocampal excitability by the aconitum
alkaloids, 1-benzoylnapelline, but not by napelline. Eur J Pharmacol.
1997;335(2/3):145-52.

Ameri A. Inhibition of stimulus-triggered and spontaneous epileptiform
activity in rat hippocampal slices by aconitum alkaloid mesaconitine. Eur
J Pharmacol. 1998;342(2/3):183-91.

Vohora SB, Shah SA, Dandiya PC. Central nervous system studies on
an ethanol extract of Acorus calamus rhizomes. J Ethnopharmacol. 1990
Feb;28(1):53-62.

Jayaraman R, Anitha T, Joshi VD. Analgesic and anticonvulsant effects
of Acorus calamus roots in mice. International Journal of PharmTech
Research. 2010 Jan-Mar;2(1):552-5.

Zhou DX, Bao ZX, Wu XS. Anticonvulsant action of ethanol extract of
Acorus gramineus Soland. Chinese Journal of Modern Applied Pharmacy.
1999;02.

Liao JF, Huang SY, Jan YM, Yu LL, Chen CF. Central inhibitory effects of
water extract of Acori graminei rhizoma in mice. J Ethnopharmacol. 1998
Jul;61(3):185-93.

Chen L, Liao WP. Changes of amino acid content in hippocampus of
epileptic rats treated with volatile oil of Acorus tatarinowii. Zhongguo
Zhong Yao Za Zhi. 2004 Jul;29(7):670-3.

Liao WP, Chen L, Yi YH, Sun WW, Gao MM, Su T, Yang SQ. Study of
antiepileptic effect of extracts from Acorus tatarinowii Schott. Epilepsia.
2005;46(Suppl 1):21-4.

Vieira RA, Lapa AJ, de Lima TCM. Evaluation of central activity of the
ethanolic extract of Acosmium subelegans (Mohlenbr) in mice. Rev Bras
Farmacogn. 2002;12(Suppl.):50—1.

Olukayode OJ, Emmanuel AO, Olajide AO, Makinde MJ. Anticonvulsant
and depressant activities of the seed extracts of Adnanthera parvonina.
J Nat Prod. 2009;2:74-80.

Sankari M, Chitra V, Silambujanaki P, Raju D. Anticonvulsant activity
of ethanolic extract of Aegle marmelos (Leaves) in mice. International
Journal of PharmTech Research. 2010 Jan-Mar;2(1):640-3.

Coelho de Souza GP, Elisabetsky E, Nunes DS, Rabelo SK, Nascimento
da Silva M. Anticonvulsant properties of gamma-decanolactone in mice.
J Ethnopharmacol. 1997 Nov;58(3):175-81.

Elisabetsky E, Coelho de Souza GP. Anticonvulsant properties of
linalool and y-decanolactone in mice. ISHS Acta Horticulturae 501: Il
WOCMAP CongressMedicinalandAromaticPlants, Part2: Pharmacognosy,
Pharmacology, Phytomedicine, Toxicology. Acta Hortic. 1999;501:
227-34.



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

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

Haruna AK. Depressant and anticonvulsant properties of the root
decoction of Afrormosia laxiflora (Leguminosae). Phytother Res. 2000
Feb;14(1):57-9.

Balakrishnan N, Kumar S, Balasubramaniam A, Sangameswaran B,
Chaurey M. Antiepileptic activity of Alangium salvifolium leaf extracts.
Herbal Tech Industry. 2010 Dec;20-3.

Kasture VS, Kasture SB, Pal SC. Anticonvulsant activity of Albizzia
lebbeck leaves. Indian J Exp Biol. 1996 Jan;34(1):78-80.

Kasture VS, Chopde CT, Deshmukh VK. Anticonvulsive activity of Albizzia
lebbeck, Hibiscus rosa sinesis and Butea monosperma in experimental
animals. J Ethnopharmacol. 2000 Jul;71(1-2):65-75.

Buznego MT, Pérez-Saad H. Acute effect of an extract of Ambrosia
paniculata (Willd.) O. E. Schultz (mugwort) in several models of
experimental epilepsy. Epilepsy Behav. 2004 Dec;5(6):847-51.
Bergendorff O, Dekermendijian K, Nielsen M, Shan R, Witt R, Ai J, Sterner
O. Furanocoumarins with affinity to brain benzodiazepine receptors in
vitro. Phytochemistry. 1997 Mar;44(6):1121-4.

Singh I, Singh M, Singh T, Bijjem KV, Kalia AN. Anticonvulsant potential
of Anisomeles malabarica leaves against experimentally induced
convulsions in rats. Int J Green Pharm. 2010 Sep 09;4(3):199-205.
Available  from:  http://www.greenpharmacy.info/article.asp?issn=
0973-8258;year=2010;volume=4;issue=3;spage=199;epage=205;aulast
=Singh

Gonzalez-Trujano ME, Navarrete A, Reyes B, Cedillo-Portugal E, Hong
E. Anticonvulsant properties and bio-guided isolation of palmitone from
leaves of Annona diversifolia. Planta Med. 2001 Mar;67(2):136-41.
Gonzalez-Trujano ME, Tapia E, Lopez-Meraz L, Navarrete A, Reyes-
Ramirez A, Martinez A. Anticonvulsant effect of Annona diversifolia Saff.
and palmitone on penicillin-induced convulsive activity. A behavioral and
EEG study in rats. Epilepsia. 2006 Nov;47(11):1810-7.
Gonzalez-Trujano ME, Lépez-Meraz L, Reyes-Ramirez A, Aguillén M,
Martinez A. Effect of repeated administration of Annona diversifolia Saff.
(llama) extracts and palmitone on rat amygdala kindling. Epilepsy Behav.
2009 Dec;16(4):590-5.

Saluja AK, Santani PD. Pharmacological screening of an ethanol extract
of defatted seeds of Annona squamosa. Int J Pharmacogn. 1994;32(2):
154-62.

Solomonia R, Kuchiashvili N, Berulava A, Pkhakadze V, Trapaidze
N, Zhvania M, Abesadze |, Kojima H, Dalakishvili N. Purification
and identification of components of the Aquilegia vulgaris extract
fraction exhibiting anti-epileptic activity. J Biol Phys Chem. 2004;4(4):
185-92.

Vasconcelos SMM, Lima SR, Soares PM, Assreuy AMS, de Sousa FCF,
Lobato RFG, Vasconcelos GS, Santi-Gadelha T, Bezerra EHS, Cavada
BS, Patrocinio MCA. Central action of Araucaria angustifolia seed lectin
in mice. Epilepsy Behav. 2009 Jul;15(3):291-3.

Vyawahare NS, Bodhankar SL. Anticonvulsant activity of Argyreia
speciosa in mice. Indian J Pharm Sci. 2009 Mar;71(2):131-4.

Junhua H, Dechao Y, Xianyu C, Zemin H, Xiaozhang F, Araki H, Tsuchida
K, Asami Y, Aihara H, Watanabe N, Obuchi T, Omura S. Effects of mi
huan jun (Armillaria mellea) on central nervous and vascular system.
Fitoterapia. 1990;61(3):207-14.

Perazzo FF, Carvalho JC, Carvalho JE, Rehder VL. Central properties
of the essential oil and the crude ethanol extract from aerial parts of
Artemisia annua L. Pharmacol Res. 2003 Nov;48(5):497-502.

Mino JH, Moscatelli V, Acevedo C, Ferraro G. Psychopharmacological
effects of Artemisia copa aqueous extract in mice. Pharm Biol. 2010
Dec;48(12):1392-6.

Sayyah M, Nadjafnia L, Kamalinejad M. Anticonvulsant activity and
chemical composition of Artemisia dracunculus L. essential oil.
J Ethnopharmacol. 2004 Oct;94(2-3):283-7.

de Lima TC, Morato GS, Takahashi RN. Evaluation of the central
properties of Artemisia verlotorum. Planta Med. 1993 Aug;59(4):326-9.
Abdul-Ghani AS, El-lati SG, Sacaan Al, Suleiman MS, Amin RM.
Anticonvulsant effects of some arab medicinal plants. Pharm Biol.1987;
25(1): 39-43.

Aldarmaa J, Liu J, Long J, Nyamdalai O, Ariunaa J. Antioxidant and
anticonvulsant effects of medicinal herbs. Mongolian Academy of
Sciences. 2007;1(4):4-15.

Aldarmaa J, Liu Z, Long J, Mo X, Ma J, Liu J. Anti-convulsant effect
and mechanism of Astragalus mongholicus extract in vitro and in vivo:
protection against oxidative damage and mitochondrial dysfunction.
Neurochem Res. 2010 Jan;35(1):33—41.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Jalsrai A, Grecksch G, Becker A. Evaluation of the effects of Astragalus
mongholicus Bunge saponin extract on central nervous system functions.
J Ethnopharmacol. 2010 Oct 5;131(3):544-9.

Tortoriello J, Aguilar-Santamaria L. Evaluation of the calcium-antagonist,
antidiarrhoeic and central nervous system activities of Baccharis
serraefolia. J Ethnopharmacol. 1996 Sep;53(3):157-63.

Kaushik D, Tripathi A, Tripathi R, Ganachari M, Khan SA. Anticonvulsant
activity of Bacopa monniera in rodents. Braz J Pharm Sci. 2009 Oct/
Dec;45(4):643-9.

Krishnakumar A, Abraham PM, Paul J, Paulose CS. Down-regulation
of cerebellar 5-HT(ZC) receptors in pilocarpine-induced epilepsy in rats:
therapeutic role of Bacopa monnieri extract. J Neurol Sci. 2009 Sep
15;284(1-2):124-8.

Krishnakumar A, Nandhu MS, Paulose CS. Upregulation of 5-HT2C
receptorsin hippocampus of pilocarpine-induced epileptic rats: antagonism
by Bacopa monnieri. Epilepsy Behav. 2009 Oct;16(2):225-30.

Mathew J, Paul J, Nandhu MS, Paulose CS. Increased excitability
and metabolism in pilocarpine induced epileptic rats: effect of Bacopa
monnieri. Fitoterapia. 2010 Sep;81(6):546-51.

Mathew J, Soman S, Sadanandan J, Paulose CS. Decreased GABA
receptor in the striatum and spatial recognition memory deficit in epileptic
rats: effect of Bacopa monnieri and bacoside-A. J Ethnopharmacol. 2010
Jul 20;130(2):255-61.

Mathew J, Gangadharan G, Kuruvilla KP, Paulose CS. Behavioral deficit
and decreased GABA receptor functional regulation in the hippocampus
of epileptic rats: effect of Bacopa monnieri. Neurochem Res. 2011
Jan;36(1):7-16.

Madhavan V, Prasad MRR, Murali A, Mythreyi R, Yoganarasimhan SN.
Anticonvulsant activity of Basilicum polystachyon leaves. Indian J Nat
Prod. 2009;25(3):8-12.

Mishra N, Oraon A, Dev A, Jayaprakash V, Basu A, Pattnaik AK, Tripapthi
SN, Akhtar M, Ahmad S, Swaroop S, Basu M. Anticonvulsant activity of
Benkara malabarica (Linn.) root extract: In vitro and in vivo investigation.
J Ethnopharmacol. 2010 Mar 24;128(2):533-6.

Bhutada P, Mundhada Y, Bansod K, Dixit P, Umathe S, Mundhada D.
Anticonvulsant activity of berberine, an isoquinoline alkaloid in mice.
Epilepsy Behav. 2010 Jul;18(3):207-10.

Shilpi JA, Taufig-Ur-Rahman M, Uddin SJ, Alam MS, Sadhu SK, Seidel
V. Preliminary pharmacological screening of Bixa orellana L. leaves.
J Ethnopharmacol. 2006 Nov 24;108(2):264—-71.

Reddy J, Gnanasekaran D, Vijay D, Ranganathan TV. In vitro studies on
antiasthmatic and anticonvulsant activities of the medicinal plant Bryonia
laciniosa Linn. International Journal of Drug Discovery. 2010;2(2):
1-10. Available from: http://www.bioinfo.in/uploadfiles/12796049192_2_1_
1JDD.pdf

Yemitan OK, Salahdeen HM. Neurosedative and muscle relaxant
activities of aqueous extract of Bryophyllum pinnatum. Fitoterapia. 2005
Mar;76(2):187-93.

Liu Y, Wu H, Ge F. Chemical constituents analysis on anticonvulsive
effect of three extracts from radix bupleuri. Zhong Yao Cai. 2002
Sep;25(9):635-7.

Kasture VS, Kasture SB, Chopde CT. Anticonvulsive activity of Butea
monosperma flowers in laboratory animals. Pharmacol Biochem Behav.
2002 Jul;72(4):965-72.

Pieretti KS, Di Giannuario A, Goleffi C, Copasso A, Nicoletti M. Analgesic
and anticonvulsive effects of Cadia rubra extract. Pharmacol Res.
1993;27:41-2.

Kumar D, Singh J, Baghotia A, Kumar S. Anticonvulsant effect of the
ethanol extract of Caesalpinia pulcherrima (L.) Sw., Fabaceae, leaves.
Braz J Pharmacogn. 2010 Oct./Nov;20(5):751-5.

Baek NI, Jeon SG, Ahn EM, Hahn JT, Bahn JH, Jang JS, Cho SW, Park
JK, Choi SY. Anticonvulsant compounds from the wood of Caesalpinia
sappan L. Arch Pharm Res. 2000 Aug;23(4):344-8.

Adesina SK, Akinwusi DD. Biological effects of Calliandra portoricensis
and Lagenaria breviflora extracts. Fitoterapia. 1984;55(6):339-42.

Akah PA, Nwaiwu JI. Anticonvulsant activity of root and stem extracts of
Calliandra portoricensis. J Ethnopharmacol. 1988 Feb-Mar;22(2):205-10.

Argal A, Pathak AK. CNS activity of Calotropis gigantea roots.
J Ethnopharmacol. 2006 Jun 15;106(1):142-5.

Karki SS, Suresh Babu AR. Studies on anticonvulsant activity of
stem barks of Calotropis gigantean Linn. in experimental animals. Int
J Pharm Sci Rev Res. 2010 Nov-Dec;5(1):114-6. Available from: http:/
globalresearchonline.net/journalcontents/ volume5issue1/Article-017.pdf

87



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

88

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

Ghosh P, Bhattacharya SK. Anticonvulsant action of cannabis in the
rat: role of brain monoamines. Psychopharmacology (Berl). 1978 Dec
8;59(3):293-7.

Colasanti BK, Lindamood C, Craig CR. Effect of marihuana cannabinoids
on seizure activity in cobalt epileptic rats. Pharmacol Biochem Behav.
1982;16(4):573-8.

Leite JR, Carlini EA, Lander N, Mechoulam R. Anticonvulsant effect of
the (-) and (+) isomers of Cannabidiol and their dimethylheptyl homologs.
Pharmacology. 1982; 24(3):141-6.

Jones NA, Hill AJ, Weston SE, Burnett MDA, Stephens GJ, Whalley BJ,
Williams CM. Cannabidiol exerts anti-convulsant effects in animal models
of temporal lobe and partial seizures. Seizure. 2011 (In Press).

Consroe PF, Wood GC, Buchsbaum H. Anticonvulsant nature of
marihuana smoking. JAMA. 1975 Oct 20;234(3):306-7.

Mortati K, Dworetzky B, Devinsky O. Marijuana: an effective antiepileptic
treatment in partial epilepsy? A case report and review of the literature.
Rev Neurol Dis. 2007 Spring;4(2):103-6.

Wilkinson JD, Whalley BJ, Baker D, Pryce G, Constanti A, Gibbons S,
Williamson EM. Medicinal cannabis: is delta9-tetrahydrocannabinol
necessary for all its effects? J Pharm Pharmacol. 2003 Dec;55(12):
1687-94.

DikshitS, Tewari PV, Dixit SP.Anticonvulsantactivity of Canscora decussata
Roem. & Sch. Indian J Physiol Pharmacol. 1972 Jan;16(1):81-3.

Goyal M, Nagori BP, Sasmal D. Sedative and anticonvulsant effects of
an alcoholic extract of Capparis decidua. J Nat Med. 2009 Oct;63(4):
375-9.

Gupta A, Wambebe C, Parsons DL. Central and cardiovascular effects
of the alcoholic extract of the leaves of Carica papaya. Pharm Biol.
1990;28(4):257-66.

Karunakar H, Thakker SP, Joshi AB, Shastry CS, Chandrashekhar
KS. Anticonvulsant activity of Carissa carandas Linn. root extract in
experimental mice. Trop J Pharm Res. 2009;8(2):117-25.

Ya'u J, Yaro AH, Abubakar MS, Anuka JA, Hussaini IM. Anticonvulsant
activity of Carissa edulis (Vahl) (Apocynaceae) root bark extract.
J Ethnopharmacol. 2008 Nov 20;120(2):255-8.

Navarro-Ruiz A, Bastidas RBE, Garcia EJ, Garcia LP, Garzon P.
Anticonvulsant activity of Casimiroa edulis in comparison to phenytoin
and phenobarbital. J Ethnopharmacol. 1995;45(3):199-206.

Mora PG, Garcia-Lopez PM, Garcia-Estrada J, Navarro-RuizA, Villanueva-
Michel T, Villarreal-de Puga LM, Casillas-Ochoa J. Casimiroa edulis seed
extracts show anticonvulsive properties in rats. J Ethnopharmacol. 1999
Dec 15;68(1-3):275-82.

Sukma M, Chaichantipyuth C, Murakami Y, Tohda M, Matsumoto K,
Watanabe H. CNS inhibitory effects of barakol, a constituent of Cassia
siamia Lamk. J Ethnopharmacol. 2002 Nov;83(1-2):87-94.

Bilal A, Khan NA, Ghufran A, Inammuddin. Pharmacological investigation
of Cassia sophera, Linn. var. purpurea, Roxb. Med J Islam World Acad
Sci. 2005;15(3):105-9.

Oyungu E, Kioy PG, Patel NB. Proconvulsant effect of khat (Catha edulis)
in Sprague dawley rats. J Ethnopharmacol. 2009 Jan 30;121(3):476-8.
Dhayabaran D, Florance EJ, Nandakumar K, Puratchikody A. Anxiolytic
and anticonvulsant activity of alcoholic extract of heart wood of Cedrus
deodara Roxb. in rodents. J Med Plants Res. 2010 Jul 18;4(14):1374—
81.  Available  from: http://www.academicjournals.org/jmpr/PDF/
pdf2010/18July/Dhayabaran%20et%20al.pdf

Pal D, Nandi M. CNS activities of Celesia coromandeliane Vahl. in mice.
Acta Pol Pharm. 2005 Sep-Oct;62(5):355-61.

De Lucia R, Sertie JAA, Camargo EA, Panizza S. Pharmacological and
toxicological studies on Centella asiatica extract. Fitoterapia. 1997;68(5):
413-6.

Vattanajun A, Watanabe H, Tantisira MH, Tantisira B. Isobolographically
additive anticonvulsant activity between Centella asiatica’s ethyl acetate
fraction and some antiepileptic drugs. J Med Assoc Thai. 2005 Nov;88
(Suppl 3):S131-40.

Visweswari G, Prasad KS, Chetan PS, Lokanatha V, Rajendra W.
Evaluation of the anticonvulsant effect of Centella asiatica (gotu kola)
in pentylenetetrazol-induced seizures with respect to cholinergic
neurotransmission. Epilepsy Behav. 2010 Mar;17(3):332-5.

Sudha S, Bindu R, Joyce G, Amit A, Venkataraman BV. Pharma-
cological interaction of Centella asiatica and Bacopa monnieri with
antiepileptic drugs- an experimental study in rats. J Nat Remedies.
2005; 5(1):63-9.

92.

93.

95.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Buyukokuroglu ME, Demirezer LO, Guvenalp Z. Sedative, anticonvulsant
and behaviour modifying effects of Centranthus longiflorus ssp. longiflorus:
a study of comparison to diazepam. Pharmazie. 2002 Aug;57(8):559-61.
Hien TT, Navarro-Delmasure C, VY T. Toxicity and effects on the central
nervous system of a Cerbera odollam leaf extract. J Ethnopharmacol.
1991 Sep;34(2-3):201-6.

Perez-Saad H, Buznego MT. Behavioral and antiepileptic effects of acute
administration of the extract of the plant Cestrum nocturnum Linn. (lady of
the night). Epilepsy Behav. 2008 Apr;12(3):366-72.

Jagiello WE, Kleinrok Z, Chodovska A, Feldo M. Effects of alkaloids from
Chelidonium majus L. on the protective activity of antiepileptic drug in
mice. Herba Pol. 1998;44(4):383-5.

Shibata M, Ilkoma M, Onoda M, Sato F, Sakurai N. Pharmacological
studies on the chinese crude drug “shoma”. lll. central depressant and
antispasmodic actions of Cimicifuga rhizoma, Cimicifuga simplex wormsk.
Yakugaku Zasshi. 1980;100(11):1143-50.

Akah PA, Nwafor SV, Okoli CO, Egbogha CU. Evaluation of the sedative
properties of the ethanolic root extract of Cissampelos mucronata. Boll
Chim Farm. 2002 May-Jun;141(3):243-6.

Bum EN, Ngoupaye GT, Talla E, Dimo T, Nkantchoua GCN, Pelanken MM,
Taiwe GS. The anticonvulsant and sedative properties of stems of Cissus
quadrangularis in mice. Afr J Pharm. Pharmacol. 2008 May;2(3):42-7.
Available from: http://indexmedicus.afro.who.int/iah/fulltext/AJPP/vol.2(3)/
Ngo%20Bum%2042—-47.pdf

de Almeida ER, Rafael KR, Couto GB, Ishigami AB. Anxiolytic and
anticonvulsant effects on mice of flavonoids, linalool, and alpha-tocopherol
presents in the extract of leaves of Cissus sicyoides L. (Vitaceae).
J Biomed Biotechnol. 2009;2009:274740.

Occhiuto F, Limardi F, Circosta C. Effects of the Non-volatile residue
from the essential oil of Citrus bergamia on the Central Nervous System.
Pharm Biol. 1995;33(3), 198-203.

Makanju OOA. Behavioral and anticonvulsant effects of an aqueous
extract from the roots of Clausena anisata (Rutaceae). Pharm Biol.
1983;21(1):29-32.

Jena PK, Das D, Nayak BS. Anticonvulsant activity of Cleome
rutidosperma Linn. in strychnine induced tonic convulsion in mice.
J Pharm Res. 2009;8(1):49-51.

Mishra A, Mishra AK, Jain SK. Anticonvulsant activity of Cleome viscosa
seed extracts in Swiss albino mice. IntJ Pharm Pharm Sci. 2010;2(1):177—-
81. Available from: http://www.ijppsjournal.com/Vol2lssue1/351.pdf
Gupta M, Mazumdar UK, Das S. Effect of leaf extract from Clerodendron
colebrookianum on CNS function in mice (family: Verbenaceae). Indian
J Exp Biol. 1998;36(2):171-4.

Pal D, Sannigrahi S, Mazumder UK. Analgesic and anticonvulsant effects
of saponin isolated from the leaves of Clerodendrum infortunatum Linn. in
mice. Indian J Exp Biol. 2009 Sep;47(9):743-7.

Das S, Haldar PK, Pramanik G, Panda SP, Bera S. Anticonvulsant activity
of methanolic extract of Clerodendron infortunatum Linn. in Swiss albino
mice. Thai J Pharm Sci. 2010;34:129-33.

Estrada-Reyes R, Martinez-Vazquez M, Gallegos-Solis A, Heinze
G, Moreno J. Depressant effects of Clinopodium mexicanum Benth.
Govaerts (Lamiaceae) on the central nervous system. J Ethnopharmacol.
2010 Jul 6;130(1):1-8.

Jain NN, Ohal CC, Shroff SK, Bhutada RH, Somani RS, Kasture VS,
Kasture SB. Clitoria ternatea and the CNS. Pharmacol Biochem Behav.
2003 Jun;75(3):529-36.

Declume C, Assamol A, Akre TB. Anticonvulsant activity of Cnestis
ferruginea DC, Connaraceae. Ann Pharm Fr. 1984;42(1):35-41.

Das PK, Nath V, Gode KD, Sanyal AK. Preliminary phytochemical and
pharmacological studies on Cocculus hirsutus Linn. Indian J Med Res.
1964 Mar;52:300-7.

Pal D, Sarkar A, Gain S, Jana S, Mandal S. CNS depressant activities
of roots of Coccos nucifera in mice. Acta Pol Pharm. 2011 Mar-
Apr;68(2):249-54.

Gomita Y, Ichimaru Y, Moriyama M, Fukamachi K, Uchikado A,
Araki Y, Fukuda T, Koyama T. Behavioral and EEG effects of coixol
(6-methoxybenzoxazolone), one of the components in Coix Lachryma-
Jobi L. var. ma-yuen Stapf. Folia Pharmacol Jpn. 1981;77(3):245-59.
Ezekiel I, Mabrouk MA, Ayo JO, Goji ADT, Okpanachi AO, Mohammed
A, Tanko Y. Study of the effect of hydro-ethanolic extract of Commiphora
africana (stem-bark) on sleeping time and convulsion in mice. Asian
J Med Sci. 2010 Jun 25;2(3):85-8.



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

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

Sharma VN, Barar SK, Khanna NK, Mahawar MM. Some pharmacological
actions of Convolvulus pluricaulis, an Indian indigenous herb. Indian
J Med Res. 1965 Sep;53(9):871-6.

Gupta M, Mazumder UK, Pal D, Bhattacharya S, Chakrabarty S. Studies
on brain biogenic amines in methanolic extract of Cuscuta reflexa Roxb.
and Corchorus olitorius Linn. seed treated mice. Acta Pol Pharm. 2003
May-Jun;60(3):207-10.

Hsieh MT, Hung HJ, Tsai HY, Chiu NY, Chen HC, Hwang KF, Lai JS, Chen
HC, Wu TC. The effect of bioactive constituents of Corydalis tuber on the
CNS. Chung-hua Yao Hsueh Tsa Chih. 1989;41(3):227-37.

Kabatende J. Pharmacological evaluation of some central nervous
system effects of Cotyledon orbiculata. M. Pharm. Thesis, Department of
Pharmacology, University of the Western Cape, South Africa, 2005.
Amabeoku GJ, Green |, Kabatende J. Anticonvulsant activity of Cotyledon
orbiculata L. (Crassulaceae) leaf extract in mice. J Ethnopharmacol. 2007
May 30;112(1):101-7.

Bac P, Pages N, Dhalluin S, Tapiero H. Protective effect of Crassostrea
gigas extract on audiogenic seizures in magnesium deficient mice.
Biomed Pharmacother. 1998;52(4):162-5.

Fehri B, Aiache JM, Boukef K, Memmi A, Hizaoui B. Valeriana officinalis
and Crataegus oxyacantha: toxicity from repeated administration and
pharmacologic investigations. J Pharm Belg. 1991 May-Jun;46(3):165-76.
Edema MO, Omogbai EKI, Okieimen FE. Anticonvulsant screening of
some medicinal plants and herbal formulation. Journal of Chemical
Society of Nigeria. 2006;31(1-2):27-9.

Oloyede KG, Oke M, James R, Yunus OAT. Antioxidant and anticonvulsant
alkaloids in Crinum ornatum Bulb extract. World Journal of Chemistry.
2010;5(1):26-31. Available from: http://www.idosi.org/wjc/5(1)10/4.pdf
Hosseinzadeh H, Khosravan V. Anticonvulsant effects of aqueous and
ethanolic extracts of Crocus sativus L. stigmas in mice. Arch Iran Med.
2002 Jan;5(1):44-7.

Hosseinzadeh H, Talebzadeh F. Anticonvulsant evaluation of safranal
and crocin from Crocus sativus in mice. Fitoterapia. 2005 Dec;76(7-8):
722-4.

Hosseinzadeh H, Sadeghnia HR. Protective effect of safranal on
pentylenetetrazol-induced seizures in the rat: involvement of GABAergic
and opioids systems. Phytomedicine. 2007 Apr;14(4):256—-62.

Moreira EL, Rial D, Duarte FS, de Carvalho CR, Horst H, Pizzolatti MG,
Prediger RD, Ribeiro-do-Valle RM. Central nervous system activity of the
proanthocyanidin-rich fraction obtained from Croton celtidifolius in rats. J
Pharm Pharmacol. 2010 Aug;62(8):1061-8.

Asuzu IU, Shetty SN, Anika SM. Effects of the gut-stimulating principle
in Croton penduliflorus seed oil on the central nervous system.
J Ethnopharmacol. 1989;26:111-9.

Ayanniyi RO, Wannang NN. Anticonvulsant activity of the aqueous leaf
extract of Croton zambesicus (Euphorbiaceae) in mice and rats. Iran
J Pharmacol Ther. 2008;7(1):79-82.

Okokon JE, Nwafor PA. Antiulcer and anticonvulsant activity of Croton
zambesicus. Pak J Pharm Sci. 2009 Oct;22(4):384-90.

Batatinha MJ, de Souza-Spinosa H, Bernardi MM. Croton zehntneri:
possible central nervous system effects of the essential oil in rodents.
J Ethnopharmacol. 1995 Jan;45(1):53—-7.

Hosseinzadeh H, Mohammad R, Fadishei M, Basirat M. Anticonvulsant
effects of Cuminium cyminum L. seeds extracts and essential oil in mice.
J Med plants. 2002 Spring;1(2).

Bharal N, Sahaya K, Jain S, Mediratta PK, Sharma KK. Curcumin has
anticonvulsant activity on increasing current electroshock seizures in
mice. Phytother Res. 2008 Dec;22(12):1660—4.

Agarwal NB, Jain S, Agarwal NK, Mediratta PK, Sharma KK. Modulation
of pentylenetetrazole-induced kindling and oxidative stress by curcumin
in mice. Phytomedicine. 2011 Jun15;18(8-9):756-9.

Mehla J, Reeta KH, Gupta P, Gupta YK. Protective effect of curcumin
against seizures and cognitive impairment in a pentylenetetrazole-kindled
epileptic rat model. Life Sci. 2010 Nov 20;87(19-22):596-603.

Akbar S, Nisa M, Tarig M. CNS Depressant Activity of Cuscuta chinensis
Lam. Int J Crude Drug Res. 1985;23(2):91-4.

Blanco MM, Costa CA, Freire AO, Santos JG Jr, Costa M. Neurobehavioral
effect of essential oil of Cymbopogon citratus in mice. Phytomedicine.
2009 Mar;16(2—-3):265-70.

Silva MR, Ximenes RM, da Costa JG, Leal LK, de Lopes AA, Viana GS.
Comparative anticonvulsant activities of the essential oils (EOs) from
Cymbopogon winterianus Jowitt and Cymbopogon citratus (DC) Stapf.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

in mice. Naunyn Schmiedebergs Arch Pharmacol. 2010 May;381(5):
415-26.

Quintans-Junior LJ, Souza TT, Leite BS, Lessa NM, Bonjardim LR,
Santos MR, Alves PB, Blank AF, Antoniolli AR. Phythochemical screening
and anticonvulsant activity of Cymbopogon winterianus Jowitt (Poaceae)
leaf essential oil in rodents. Phytomedicine. 2008 Aug;15(8):619-24.
Dong PX, Shun YQ, Lin Y, Rui W, Jie Z, Shaojv J, Ru Z, Dong YW, Zhong
PJ. Anticonvulsant efficacy of Chinese materia medica Cynanchum
chinense R. Br in mice. Journal of the Fourth Military Medical University
(Disi Junyi Daxue Xuebao). 2009;30(4):340-3.

Mu QZ, Lu JR, Zhou QL. Two new antiepilepsy compounds--otophyllosides
Aand B. Sci Sin B. 1986 Mar;29(3):295-301.

Pei Y, Dai J, Chen W, Lu Z, Mu Q. Central pharmacological action of three
kinds of alkaloids from Cynanchum roots. Beijing Yike Daxue Xuebao.
1987;19(1):29-32.

Guo Q, Kuang P. Effect of gingyangshen on hippocampal alpha- and
beta-tubulin gene expression during kainic acid induced epileptogenesis.
J Tradit Chin Med. 1993 Dec;13(4):281-6.

Odenigbo GO, Awachie PI. Anticonvulsant activity of aqueous ethanolic
extract of Cynodon dactylon. Fitoterapia. 1993;64(5):447-9.

Pal D. Evaluation of CNS activities of aerial parts of Cynodon dactylon
Pers. in mice. Acta Pol Pharm. 2008 Jan-Feb;65(1):37-43.

Garg VK, Paliwal SK. Anticonvulsant activity of ethanolic extract of
Cynodon dactylon. Der Pharmacia Sinica. 2011;2(2):86-90. Available
from:  http://pelagiaresearchlibrary.com/der-pharmacia-sinica/vol2-iss2/
DPS-2011-2-2-86-90. pdf

Kumar R, Bheemachari, Mitul P, Rohit B, Laubhan S. Evaluation of
antiepileptic activity of leaf extract of Cynodon dactylon in validated
animal models. Int J Pharm Res. 2010;1(2):65—75. Available from: http://
www.ijpr.medlinepress.com/archive/ Document/2010/June/65-74.pdf
Bum EN, Meier CL, Urwyler S, Wang Y, Herrling PL. Extracts from
rhizomes of Cyperus articulatus (Cyperaceae) displace [3H]JCGP39653
and [3H]glycine binding from cortical membranes and selectively inhibit
NMDA receptor-mediated neurotransmission. J Ethnopharmacol. 1996
Nov;54(2-3):103-11.

Bum EN, Schmutz M, Meyer C, Rakotonirina A, Bopelet M, Portet C,
Jeker A, Rakotonirina SV, Olpe HR, Herrling P. Anticonvulsant properties
of the methanolic extract of Cyperus articulatus (Cyperaceae).
J Ethnopharmacol. 2001 Jul;76(2):145-50.

Ngo Bum E, Rakotonirina A, Rakotonirina SV, Herrling P. Effects of
Cyperus articulatus compared to effects of anticonvulsant compounds on
the cortical wedge. J Ethnopharmacol. 2003 Jul;87(1):27-34.

Biradar S, Kangralkar VA, Mandavkar Y, Thakur M, Chougule N.
Antiinflammatory, antiarthritic, analgesic and anticonvulsant activity of
Cyperus essential oils. Int J Pharm Pharm Sci. 2010;2(4):112-5. Available
from: http://www.ijppsjournal.com/Vol2lssue4/726.pdf

Pal D, Dutta S, Sarkar A. Evaluation of CNS activities of ethanol extract
of roots and rhizomes of Cyperus rotundus in mice. Acta Pol Pharm. 2009
Sep-Oct;66(5):535-41.

Shivakumar Sl, Suresh HM, Hallikeri CS, Hatapakki BC, Handiganur JS,
Sankh K, Shivakumar B. Anticonvulsant effect of Cyperus rotundus Linn.
rhizomes in rats. J Nat Remedies. 2009;9(2):192-6.

Khalili M, Kiasalari Z, Roghani M, Azizi Y. Anticonvulsant and antioxidant
effect of hydroalcoholic extract of Cyperus rotundus rhizome on
pentylentetrazole-induced kindling model in male mice. J Med Plants Res.
2011 Apr 11; 5(7):1140-6. Available from: http://www.academicjournals.
org/jmpr/PDF/pdf2011/4April/Khalili%20et%20al. pdf
Vazquez-FreireMJ, Castro E, Lamela M, CallejaJM. Neuropharmacological
effects of Cystoseira usneoides extract. Phytother Res. 1995;9:207-10.
Peredery O, Persinger MA. Herbal treatment following post-seizure
induction in rat by lithium pilocarpine: Scutellaria lateriflora (Skullcap),
Gelsemium sempervirens (Gelsemium) and Datura stramonium (Jimson
Weed) may prevent development of spontaneous seizures. Phytother
Res. 2004 Sep;18(9):700-5.

Khan AB. Anticonvulsant activity of Jodwar Delphinium denudatum Wall.
J Res Ayur Siddha. 1982;3(3-4):176-9.

Raza M, Shaheen F, Choudhary MI, Sombati S, Rafig A, Suria A, Rahman
A, Delorenzo RJ. Anticonvulsant activities of ethanolic extract and
aqueous fraction isolated from Delphinium denudatum. J Ethnopharmacol.
2001 Nov;78(1):73-8.

Raza M, Shaheen F, Choudhary MI, Suria A, Rahman AU, Sombati S,
Delorenzo RJ. Anticonvulsant activities of the FS-1 subfraction isolated

89



159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

90

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

from roots of Delphinium denudatum. Phytother Res. 2001 Aug;15(5):
426-30.

Raza M, Shaheen F, Choudhary MI, Rahman AU, Sombati S, DeLorenzo
RJ. In vitro inhibition of pentylenetetrazole and bicuculline-induced
epileptiform activity in rat hippocampal pyramidal neurons by aqueous
fraction isolated from Delphinium denudatum. Neurosci Lett. 2002 Nov
22;333(2):103-6.

Raza M, Shaheen F, Choudhary MI, Sombati S, Rahman AU, DelLorenzo
RJ. Inhibition of sustained repetitive firing in cultured hippocampal
neurons by an aqueous fraction isolated from Delphinium denudatum.
J Ethnopharmacol. 2004 Feb;90(2-3):367-74.

Raza ML, Zeeshan M, Ahmad M, Shaheen F, Simjee SU. Anticonvulsant
activity of DNS Il fraction in the acute seizure models. J Ethnopharmacol.
2010 Apr 21;128(3):600-5.

N’Gouemo P, Baldy-Moulinier M, Nguemby-Bina C. Effects of an ethanolic
extract of Desmodium adscendens on central nervous system in rodents.
J Ethnopharmacol. 1996 Jun;52(2):77-83.

Mattei R, Leite JR, Tufik S. A study of the pharmacological actions of
Dioclea grandiflora Martius ex Bentham. Revista Paulista de Medicina.
1995;113(1):687-92.

de Almeida ER, Xavier HS, Chaves TM, Couto GBL, Aragao-Neto
AC, Silva AR, Da Silva LLS. Anxiolytic and anticonvulsant effects of
dioclenol flavonoid isolated from stem bark of Dioclea grandiflora on
mice. International Journal of Applied Research in Natural Products. Dec
2009-Jan 2010; 2(4):44-51. Available from: http://healthy-synergies.com/
Documents/2—4-44-51.pdf

Onuaguluchi G. Preliminary study of an extract from Diodia scandens on
some toxic effects of Echis carinatus venom. J. Ethnopharmacol. 1989
Sep;26(2):189-96.

Moshi MJ. Anticonvulsant activity of extracts of epilepsy Fscheri stem
bark. Afr J Trad CAM. 2007;4(1):94-8.

Adzu B, Amos S, Muazzam |, Inyang US, Gamaniel KS.
Neuropharmacological screening of Diospyros mespiliformis in mice.
J Ethnopharmacol. 2002 Nov;83(1-2):139-43.

Krupanidhi AM, Vagdevi HM, Shreedhara CS, Vaidya VP, Muralikrishna
KS. Study of analgesic and anticonvulsant activities of ethanolic extract
of Dodonaea viscosa Jacq. seeds. Biomedica. 2006;1(3):255-9.

Hema B, Bhupendra S, Mohamed Saleem TS, Gauthaman K.
Anticonvulsant Effect of Drosera burmannii Vahl. International Journal of
Applied Research in Natural Products. 2009 Sep-Oct;2(3):1—4. Available
from: http://healthy-synergies.com/Documents/2—3-1—4.pdf

Laguna MR, Villar RM, Cadavid |, Calleja JM. Effects of Phaeodactylum
tricornutum and Dunaliella tertiolecta extracts on the central nervous
system. Planta Med. 1990 Apr;56(2):152—7.

Buznego MT, Perez-Saad H. Behavioral and antiepileptic effect of acute
administration of the extract of the aquatic plant Echinodorus berteroi
(Sprengel) Fassett (upright burhead). Epilepsy behav. 2006;9(1):
40-5.

Souza MF, Santos FA, Rao VSN, Sidrim JJC, Matos FJA, Machedo MIL,
Silveira ER. Antinociceptive, anticonvulsant and antibacterial effects of
the essential oil from the flower heads of Egletes viscosa L. Phytother
Res. 1998 Feb 1;12(1): 28-31.

Dasgupta A, Agarwal SS, Basu DK. Anticonvulsant activity of the mixed
fatty acid of Elaeocarpus ganitrus Roxb. (Rudraksh). Indian J Physiol
Pharmacol. 1984;28(3):245-6.

Bhattacharya SK, Debnath PK, Pandey VB, Sanyal AK. Pharmacological
investigations on Elaeocarpus ganitrus. Planta Med. 1975;28(6):174-7.
Pandey VB, Bhattacharya SK. Scientific appraisal of Rudraksha
(Elaeocarpus ganitrus): chemical and pharmacological studies. J Res
Edu Indian Med. 1985;1-6:47-50.

Mahendran S, Thippeswamy BS, Veerapur VP, Badami S. Anticonvulsant
activity of embelin isolated from Embelia ribes. Phytomedicine. 2011 Jan
15;18(2-3):186-8.

Golechha M, Bhatia J, Arya DS. Hydroalcoholic extract of Emblica
officinalis Gaertn. affords protection against PTZ-induced seizures,
oxidative stress and cognitive impairment in rats. Indian J Exp Biol. 2010
May;48(5):474-8.

Dos Santos JG Jr, Blanco MM, Do Monte FH, Russi M, Lanziotti VM, Leal
LK, Cunha GM. Sedative and anticonvulsant effects of hydroalcoholic
extract of Equisetum arvense. Fitoterapia. 2005 Sep;76(6):508—13.
Simon OR, Singh N. Demonstration of anticonvulsant properties of an
aqueous extract of Spirit Weed (Eryngium foetidum L.). West Indian Med J.
1986 Jun;35(2):121-5.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

Garin-Aguilar ME, Luna JE, Soto-Hernandez M, Valencia del Toro G,
Véazquez MM. Effect of crude extracts of Erythrina americana Mill. on
aggressive behavior in rats. J Ethnopharmacol. 2000 Feb;69(2):189-96.
Vasconcelos SM, Lima NM, Sales GT, Cunha GM, Aguiar LM, Silveira
ER, Rodrigues AC, Macedo DS, Fonteles MM, Sousa FC, Viana GS.
Anticonvulsant activity of hydroalcoholic extracts from Erythrina velutina
and Erythrina mulungu. J Ethnopharmacol. 2007 Mar 21;110(2):271-4.
Faggion SA, Cunha AOS, Fachim HA, Gavin AS, dos Santos WF, Pereira
AMS, Beleboni RO. Anticonvulsant profile of the alkaloids (+)-erythravine
and (+)-11-a-hydroxy-erythravine isolated from the flowers of Erythrina
mulungu Mart ex Benth (Leguminosae—Papilionaceae). Epilepsy Behav.
2011 Mar;20(3):441-6.

Pitchaiah G, Viswanatha GL, Srinath R, Nandakumar K, Dayabaran D,
Florance EJ. Anxiolytic and anticonvulsant activity of aqueous extract
of stem bark of Erythrina variegata in rodents. International Journal of
PharmTech Research. 2010 Jan-Mar;2(1):40-8. Available from: http:/
sphinxsai.com/sphinxsaiVol_2No.1/ PharmTech_Vol_2No.1/PharmTech_
Vol_2No.1PDF/PT=09%20%20(40-48)(1).pdf

Ghosal S, Dutta SK, Bhattacharya SK. Erythrina. Chemical and
pharmacological evaluation. Il. Alkaloids of Erythrina variegata. J Pharm
Sci. 1972;61(8):1274-7.

Dalo NL, Sosa-Sequera MC, Usubillaga A. On the anticonvulsant activity
of kaurenic acid. Investigacion Clinica. 2007;48(3):349-58.

Pourgholami MH, Kamalinejad M, Javadi M, Majzoob S, Sayyah M.
Evaluation of the anticonvulsant activity of the essential oil of Eugenia
caryophyllata in male mice. J Ethnopharmacol. 1999 Feb;64(2):167-71.
Sayyah M, Mandgary A, Kamalinejad M. Evaluation of the anticonvulsant
activity of the seed acetone extract of Ferula gummosa Boiss. against
seizures induced by pentylenetetrazole and electroconvulsive shock in
mice. J Ethnopharmacol. 2002 Oct;82(2-3):105-9.

Sayyah M, Mandgary A. Anticonvulsant effect of Ferula gummosa root
extract against experimental seizures. Iran Biomed J. 2003;7(3):139-43.
Sayyah M, Kamalinejad M, Hidage RB, Rustaiyan A. Antiepileptic potential
and composition of the fruit essential oil of Ferula gummosa Boiss. Iran
Biomed J. 2005 Aug;20(3):1-4.

Woode E, Poku RA, Abotsi WKM. Anticonvulsant effects of a leaf extract of
Ficus exasperata Vahl (Moraceae) in mice. Int J Pharmacol. 2011;1-4.
Sivaraman D, Muralidaran P. Sedative and anticonvulsant activities of
the methanol leaf extract of Ficus hispida Linn. Drug Invention Today.
2009;1(1):23-7. Available from: ditonline.info/article/download/856/667
Chindo BA, Anuka JA, McNeil L, Yaro AH, Adamu SS, Amos S, Connelly
WK, Lees G, Gamaniel KS. Anticonvulsant properties of saponins from
Ficus platyphylla stem bark. Brain Res Bull. 2009 Mar 30;78(6):276-82.
Singh D, Goel RK. Anticonvulsant effect of Ficus religiosa: role of
serotonergic pathways. J Ethnopharmacol. 2009 Jun 22;123(2):330—4.
Sandabe UK, Onyeyili PA, Chibuzo GA. Sedative and anticonvulsant
effects of aqueous extract of Ficus sycomorus L. (Moraceae) stem bark in
rats. Vet arhiv. 2003;73:103-10.

Bhargavi CH, Venkataramana B. Anxiolytic and antiepileptic activity of
aerial parts of Flemingia macrophyllain rodents. Journal of Pharmaceutical
Research and Healthcare (JPRHC). 2011;3(1):2-8. Available from: http://
www.jprhc.in/files/2—8.pdf

Basori A. Pharmacodynamic identification of antiseizure effect of
ligustrosid glycoside (a CNS active substance) isolated from Fraxinus
griffithii clarke on mice. Folia Med Indonesia. 2004 Sep;40(3):103-7.
Singh GK, Kumar V. Neuropharmacological screening and lack of
antidepressant activity of standardized extract of Fumaria indica: a
preclinical study. Electronic Journal of Pharmacology and Therapy. 2010
Jan 1. Available from: http://periodicals.fags.org/201001/2075697811.html
Czarnecki R, Librowski T, Zélbala K, Kohimiinzer S. Pharmacological
properties of a lyophilizate from Galeopsis ladanum on the central
nervous system of rodents. Phytother Res. 1993 Jan-Feb;7(1):9-12.
Tortoriello J, Lozoya X. Effect of Galphimia glauca methanolic extract on
neuropharmacological tests. Planta Med. 1992 Jun;58(3):234-6.
Kasahara Y, Hikino H. Central actions of Ganoderma lucidum. Phytother
Res. 1987 Jan 11;1(1):17-21.

Dao-Hsiu S, Hsiao-Wen C. The anticonvulsant and analgesic activities of
Tian-ma (Gastrodia elata Bl.). Acta Pharm Sin. 1963;04.

Huh K, Kim JS, Kwon TH, Kim JA, Yong CS, Ha JH, Lee DU. The
mechanism of anticonvulsive effect of the rhizome of Gastrodia elata in
pentylenetetrazole treated rats. Yakkak Hoeji. 1998;42(3):330-5.

Hsieh CL, Chang CH, Chiang SY, Li TC, Tang NY, Pon CZ, Hsieh CT, Lin
JG. Anticonvulsive and free radical scavenging activities of vanillyl alcohol



204.

2065.

206.

207.

208.

209.

210.

211,

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

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

in ferric chloride-induced epileptic seizures in Sprague-Dawley rats. Life
Sci. 2000;67(10):1185-95.

Ha JH, Shin SM, Lee SK, Kim JS, Shin US, Huh K, Kim JA, Yong CS,
Lee NJ, Lee DU. In vitro effects of hydroxybenzaldehydes from Gastrodia
elata and their analogues on GABAergic neurotransmission, and a
structure-activity correlation. Planta Med. 2001 Dec;67(9):877-80.

Hsieh CL, Lin JJ, Chiang SY, Su SY, Tang NY, Lin GG, Lin IH, Liu CH,
Hsiang CY, Chen JC, Ho TY. Gastrodia elata modulated activator protein
1 via C-Jun N-terminal kinase signaling pathway in kainic acid-induced
epilepsy in rats. J Ethnopharmacol. 2007 Jan 19;109(2):241-7.
Rodriguez de Turco EB, Droy-Lefaix MT, Bazan NG. Decreased
electroconvulsive shock-induced diacylglycerols and free fatty acid
accumulation in the rat brain by Ginkgo biloba extract (EGb 761): selective
effect in hippocampus as compared with cerebral cortex. J Neurochem.
1993 Oct;61(4):1438-44.

Sasaki K, Hatta S, Wada K, Ohshika H, Haga M. Anticonvulsant activity of
bilobalide, a sesquiterpene in Ginkgo biloba L. leaves, against chemical-
induced and electroshock induced convulsions in mice. Res Commun
Biol Psychol Psychiatry. 1995;20(3—4):145-56.

Sasaki K, Wada K, Hatta S, Ohshika H, Haga M. Bilobalide, a constituent
of Ginkgo biloba L., potentiates drug metabolizing enzyme activities in
mice: possible mechanism for anticonvulsant activity against 4-O-methyl
pyridoxine induced convulsions. Res Commun Mol Pathol Pharmacol.
1997;96(1):45-56.

Sasaki K, Hatta S, Wada K, Ohshika H, Haga M. Bilobalide prevents
reduction of levels and glutamic acid decarboxylase activity induced
by 4-O-methylpyridoxine in mouse hippocampus. Life Sci. 2000;67(6):
709-15.

Manjushree M, Swain TR. Effect of Ginkgo biloba on minimal electroshock
seizure threshold (MET) and maximal shock seizure (MES) of albino rats.
Indian J Pharmacol. 2001;33(2):126.

llhan A, Iraz M, Kamisli S, Yigitoglu R. Pentylenetetrazol-induced kindling
seizure attenuated by Ginkgo biloba extract (EGb 761) in mice. Prog
Neuropsychopharmacol Biol Psychiatry. 2006 Dec 30;30(8):1504-10.
Kale SS, Shete RV. Anticonvulsant activity of glycyrrhizic acid in mice.
Int J Pharm Res Dev. 2010 Dec;2(10):123-8. Available from: http://www.
ijprd.com/237%20PDF.pdf

YazdiA, Sardari S, Sayyah M,1Ezzati MH. Evaluation of the anticonvulsant
activity of the leaves of Glycyrrhiza glabra var. glandulifera grown in Iran,
as a possible renewable source for anticonvulsant compounds. Iran
J Pharm Res. 2011 Mar;10(1):75-82.

Ogbonnia S, Van Staden J, Jager AK, Coker HA. Anticonvulsant effect of
Glyphaea brevis (Speng) Moraches leaf extracts in mice and preliminary
phytochemical tests. Nigerian Quarterly Journal of Hospital Medicine
Association. 2003;13(3-4):62—4. Available from: http://www.ajol.info/
viewarticle.php?id=37566

Du XM, Sun NY, Takizawa N, Guo YT, Shoyama Y. Sedative and
anticonvulsant activities of goodyerin, a flavonol glycoside from Goodyera
schlechtendaliana. Phytother Res. 2002 May;16(3):261-3.

Kumar AS, Gandhimathi R. Effect of Guettarda speciosa extracts on
biogenic amines concentrations in rat brain after induction of seizure. Int
J Pharm Pharm Sci. 2009 Nov-Dec;1(Suppl 1):237—43. Available from:
http://www.ijppsjournal.com/Vol1Suppl1/ 299.pdf

Arumugam S, Palanivelu A, Retnasamy G, Ramaiyan D. Study on the
antiseizure activities of inner bark of Guettarda Speciosa (L.). Iranian
Journal of Pharmacology and Therapeutics. 2009;8:73—6. Available from:
http://ijpt.tums.ac.ir/index.php/ijpt/ article/viewFile/579/364

Mahomed IM, Ojewole JA. Anticonvulsant activity of Harpagophytum
procumbens DC [Pedaliaceae] secondary root aqueous extract in mice.
Brain Res Bull. 2006 Mar 15;69(1):57-62.

Tosun F, Kizilay CA, Erol K, Kilic FS, Kurkcuoglu M, Baser KHC.
Anticonvulsant activity of furanocoumarins and the essential oil obtained
from the fruits of Heracleum crenatifolium. Food Chem. 2008;107:
990-3.

Sayyah M, Moaied S, Kamalinejad M. Anticonvulsant activity of Heracleum
persicum seed. J Ethnopharmacol. 2005 Apr 8;98(1-2):209—11.

Ganguly, D.K. and Malhotra, C.L. Some behavioural effects of an active
fraction of Herpestris monniera Indian J Med Res. 1967;55(5):473-82.
Anca JM, Lamela M, Cadavid |, Calleja JM. Effects of Himanthalia
elongata on the central nervous system of mice. J Ethnopharmacol. 1990
May;29(2):225-31.

da Silva AF, de Andrade JP, Bevilaqua LR, de Souza MM, lzquierdo I,
HenriquesAT, ZuanazziJA. Anxiolytic-, antidepressant-and anticonvulsant-

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

like effects of the alkaloid montanine isolated from Hippeastrum vittatum.
Pharmacol Biochem Behav. 2006 Sep;85(1):148-54.

Olajide OA, Awe SO, Makinde JM. Central nervous system depressant
effect of Hoslundia opposita vahl. Phytother Res. 1999 Aug;13(5):425-6.
Lee KM, Jung JS, Song DK, Kranter M, Kim YH. Effects of Humulus
lupulus extract on the central nervous system in mice. Plant Med.
1993;59(Suppl.):A691.

Lee KM, Jung JS, Song DK, Kim YH. Neuropharmacology activity of
Humulus lupulus extracts. Korean J Pharmacogn. 1994;24(3):231-4.
Leewanich P, Tohda M, Matsumoto K, Subhadhirasakul S, Takayama H,
Aimi N, Watanabe H. Behavioral studies on alkaloids extracted from the
leaves of Hunteria zeylanica. Biol Pharm Bull. 1996 Mar;19(3):394-9.
Pal D, Samanta K. CNS activities of ethanol extract of aerial parts of
Hygrophila difformis in mice. Acta Pol Pharm. 2011 Jan-Feb;68(1):75-81.
Reza HM, Mohammad H, Golnaz E, Gholamreza S. Effect of methanolic
extract of Hyoscymus niger L. on the seizure induced by picritoxin in mice.
Pak J Pharm Sci. 2009 Jul;22(3):308-12.

Ivetic V, Popovic M, Mimica-Dukic N, Barak O, Pilija V. St. John’s wort
(Hypericum perforatum L.) and kindling epilepsy in rabbit. Phytomedicine.
2002 Sep;9(6):496-9.

Hosseinzadeh H, Karimi GR, Rakhshanizadeh M. Anticonvulsant effect of
Hypericum perforatum: role of nitric oxide. J Ethnopharmacol. 2005 Apr
8;98(1-2):207-8.

Etemad L, Heidari MR, Heidari M, Moshiri M, Behravan E, Abbasifard
M, Azimzadeh BS. Investigation of Hypericum perforatum extract
on convulsion induced by picrotoxin in mice. Pak J Pharm Sci. 2011
Apr;24(2):233-6.

Ojewole JA. Anticonvulsant activity of Hypoxis hemerocallidea Fisch. &
C. A. Mey. (Hypoxidaceae) corm (‘African potato’) aqueous extract in
mice. Phytother Res. 2008 Jan;22(1):91-6.

Asuzu U, Abubakar Il. The effects of Icacina trichantha tuber extract on
the nervous system. Phytother Res. 1995 Feb;9(1):21-5.

Asuzu U, Aforonwa CU. Pharmacological effects of Icacina trichantha
leaf methanol extract. J Herbs Spices Med Plants. 1998;6(1):49-56.
Rahamathullah A, Lakshmi S, Suresh R, Ravishankar S, Unnikrishnan S,
Editors. Pharmacological studies on Indigofera tinctoria Linn. Proceedings
of 42 Indian Pharmaceutical Congress; 2001 Dec 28-30; Manipal, India,
p. 32.

Saravana KA, MadhanME, Gandhimathi R, Amudha P. Study on the
anti-seizure activity of methanolic extracts of Indigofera tinctoria (L.).
Pharmacologyonline. 2009;1:1341-51.

Dhanasekaran S, Palayan M. CNS depressant and antiepileptic activities
of the methanol extract of the leaves of Ipomoea aquatica Forsk. E-Journal
of Chemistry. 2010;7(4):1555-61. Available from: http://www.ejchem.net/
PDF/V7N4/1555-1561.pdf

Dwarkanath RS, Veerabadran T, Suresh R, Dhamodaran P, Editors.
Pharmacological studies on marsillin, isolated from Ipomoea fistulosa.
Proceedings of 42 Indian Pharmaceutical Congress; 1990 Dec 28-30;
Manipal, p. 87.

Gonzalez Ramirez D, Hernandez RM, Bolado C, Garcia Delgado J.
Possible anticonvulsant activity of the root of Ipomoea stans. Salud
Publica Mex. 1985 Nov-Dec;27(6):485-91.

Navarro-Ruiz A, de la Mora GP, Villanueva-Michel MT, Dominguez-
Rodriguez JR, Bastidas-Ramirez BE, Quezada-Arellano JD, Ruiz-
Madrigal B. Anticonvulsant effect of aqueous, hydroalcohol and
chloroform extracts from Ipomoea stans root in the rat. Phytother Res.
1996 May;10(3):242—4.

Herrera-Ruiz M, Gutiérrez C, Enrique Jiménez-Ferrer J, Tortoriello J,
Mirén G, Leon |. Central nervous system depressant activity of an ethyl
acetate extract from Ipomoea stans roots. J Ethnopharmacol. 2007 Jun
13;112(2):243-7.

Laguna MR, Villar R, Cadavid I, Calleja JM. Effects of extracts of
Tetraselmis suecica and Isochrysis galbana on the central nervous
system. Planta Med. 1993 Jun;59(3):207-14.

Nguelefack TB, Nana P, Atsamo AD, Dimo T, Watcho P, Dongmo
AB, Tapondjou LA, Njamen D, Wansi SL, Kamanyi A. Analgesic and
anticonvulsant effects of extracts from the leaves of Kalanchoe crenata
(Andrews) Haworth (Crassulaceae). J Ethnopharmacol. 2006 Jun
15;106(1):70-5.

Singh A, Sharma UK, Sharma U, Sutar N, Misra V, Yadav G. Anticonvulsant
activity of Kigelia pinnata bark extract. Int J Pharm Pharm Sci.
2010;2(4):147-9. Available from: http://www.ijppsjournal.com/Vol2Issue
4/752.pdf

91



246.

247.

248.

249.

250.

251.

252.

253.

254,

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

92

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

Said SA, EL. Kashef HA, EL. Mazar MM, Salama O. Phytochemical
and pharmacological studies on Lactuca sativa seed oil. Fitoterapia.
1996;67(3):215-9.

Vazquez-Freire MJ, Lamela M, Calleja JM. Laminaria ochroleuca:
A preliminary study of its effect on the central nervous system. Phytother
Res. 1994 Nov;8(7):422-5.

Sayyah M, Valizadeh J, Kamalinejad M. Anticonvulsant activity of the leaf
essential oil of Laurus nobilis against pentylenetetrazole- and maximal
electroshock-induced seizures. Phytomedicine. 2002 Apr;9(3):212-6.
Gilani AH, Aziz N, Khan MA, Shaheen F, Jabeen Q, Siddiqui BS, Herzig
JW. Ethnopharmacological evaluation of the anticonvulsant, sedative and
antispasmodic activities of Lavandula stoechas L. J Ethnopharmacol.
2000 Jul;71(1-2):161-7.

Alagpulinsa DA. Anticonvulsant and neurobehavioural effects of the
aqueous leaf extract of Leea guineensis G. don (family: Leeaceae).
Thesis, Kwame Nkrumah University of Science & Technology, Kumasi,
Ghana, June 2010.

Bienvenu E, Amabeoku GJ, Eagles PK, Scott G, Springfield EP.
Anticonvulsant activity of aqueous extract of Leonotis leonurus.
Phytomedicine. 2002 Apr;9(3):217-23.

Ayanwuyi LO, Yaro AH, Adamu HYS. Studies on anticonvulsant activity of
methanol capitulum extract of Leonotis nepetifolia Linn. Nig Journ Pharm
Sci. 2009 Mar;8(1):73-9.

Carlini EA, De Oliveira AB, De Oliveira GG. Psychopharmacological effect
of the essential oil fraction and of the hydrolate obtained from the seeds of
Licaria puchury-major. J. Ethnopharmacol. 1983;8(2):225-36.

Viana GS, do Vale TG, Silva CM, Matos FJ. Anticonvulsant activity of
essential oils and active principles from chemotypes of Lippia alba (Mill.)
N.E. Brown. Biol Pharm Bull. 2000 Nov;23(11):1314-7.

Zetola M, De Lima TC, Sonaglio D, Gonzalez-Ortega G, Limberger RP,
Petrovick PR, Bassani VL. CNS activities of liquid and spray-dried extracts
from Lippia alba-Verbenaceae (Brazilian false melissa). J Ethnopharmacol.
2002 Oct;82(2-3):207-15.

Neto AC, Netto JC, Pereira PS, Pereira AM, Taleb-Contini SH, Franca
SC, Marques MO, Beleboni RO. The role of polar phytocomplexes on
anticonvulsant effects of leaf extracts of Lippia alba (Mill.) N.E. Brown
chemotypes. J Pharm Pharmacol. 2009 Jul;61(7):933-9.

Taleb-Contini SH, Santos WF, Mortari MR, Lopes NP, Lopes JL.
Neuropharmacological effects in mice of Lychnophora species
(Vernonieae, Asteraceae) and anticonvulsant activity of 4,5-di-O-[E]-
caffeoylquinic acid isolated from the stem of L. rupestris and L. staavioides.
Basic Clin Pharmacol Toxicol. 2008 Mar;102(3):281-6.

Martinez AL, Dominguez F, Orozco S, Chavez M, Salgado H, Gonzalez
M, Gonzélez-Trujano ME. Neuropharmacological effects of an ethanol
extract of the Magnolia dealbata Zucc. leaves in mice. J Ethnopharmacol.
2006 Jun 30;106(2):250-5.

Bastidas Ramirez BE, Navarro Ruiz N, Quezada Arellano JD, Ruiz
Madrigal B, Villanueva Michel MT, Garzoén P. Anticonvulsant effects of Mag-
nolia grandiflora L. in the rat. J Ethnopharmacol. 1998 Jun;61(2):|143-52.
Watanabe K, Watanabe H, Goto Y, Yamaguchi M, Yamamoto N, Hagino
K. Pharmacological properties of magnolol and honokiol extracted
from Magnolia officinalis: central depressant activity. Planta Med.
1983;49(2):103-8.

N'Gouemo P, Nguemby-Bina C, Baldy-Moulinier M. Some neuro-
pharmacological effects of an ethanolic extract of Maprounea africana in
rodents. J Ethnopharmacol. 1994 Jul 22;43(3):161-6.

Babu H, Lakshmi M, Kumar S. Studies on phytochemical and
anticonvulsant property of Martyniya annua Linn. International Journal of
Phytopharmacology. 2010;1(2):82—6. Available from: http://onlineijp.com/
admin/fckeditor/_samples/php/article/81_82—86.pdf

Heidari MR, Dadollahi Z, Mehrabani M, Mehrabi H, Pourzadeh-Hosseini
M, Behravan E, Etemad L. Study of antiseizure effects of Matricaria
recutita extract in mice. Ann N Y Acad Sci. 2009 Aug;1171:300—4.

Bum EN, Dawack DL, Schmutz M, Rakotonirina A, Rakotonirina SV,
Portet C, Jeker A, Olpe HR, Herrling P. Anticonvulsant activity of Mimosa
pudica decoction. Fitoterapia. 2004 Jun; 75(3—4):309-14.

Aji BM, Onyeyili PA, Osunkwo UA. The central nervous effects of
Mitragyna africanus (Willd.) stem bark extract in rats. J Ethnopharmacol.
2001 Oct;77(2-3):143-9.

Kumaresan PT, Saravanan A. Anticonvulsant activity of Morinda
tinctoria Roxb. Afr J Pharm Pharmacol. 2009 Feb;3(2):63-5. Available
from: http://www.academicjournals.org/ajpp/pdf/%20pdf2009/February/
Kumaresan%20and%20%20Saravanan.pdf

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

Subernes A, Anggadiharja EYS, Diantini A. Anticonvulsive activity of the
alkaloid fraction of Moringa oleifera Lamk. Phytomedicine.1996/97;3
(Suppl. 1):260.

Gupta M, Mazumder UK, Chakrabarti S. CNS activities of methanolic
extract of Moringa oleifera root in mice. Fitoterapia. 1999 Jun 1;70(3):
244-50.

Yamatake Y, Shibata M, Nagai M. Pharmacological studies on root bark of
mulberry tree (Morus alba L.). Jpn J Pharmacol. 1976 Aug;26(4):461-9.

Champatisingh D, Sahu PK, Pal A, Nanda GS. Anticataleptic and
antiepileptic activity of ethanolic extract of leaves of Mucuna pruriens:
a study on role of dopaminergic system in epilepsy in albino rats. Indian
J Pharmacol. 2011 Apr;43(2):197-9.

Dashetwar AR. Evaluation of anti-epileptic activity of Musa sapientum.
J Herbal Med Plants. 2011;1(1):14-7.

Sonavane GS, Palekar RC, Kasture VS, Kasture SB. Anticonvulsant and
behavioural actions of Myristica fragrans seeds. Indian J Pharmacol.
2002;34(5):332-8.

Wahab A, Ul Hag R, Ahmed A, Khan RA, Raza M. Anticonvulsant
activities of nutmeg oil of Myristica fragrans. Phytother Res. 2009
Feb;23(2):153-8.

Rao VS, Rao A, Karanth KS. Anticonvulsant and neurotoxicity profile
of Nardostachys jatamansi in rats. J Ethnopharmacol. 2005 Dec 1;
102(3):351-6.

Ngo Bum E, Taiwe GS, Moto FC, Ngoupaye GT, Nkantchoua GC,
Pelanken MM, Rakotonirina SV, Rakotonirina A. Anticonvulsant, anxiolytic,
and sedative properties of the roots of Nauclea latifolia Smith in mice.
Epilepsy Behav. 2009 Aug;15(4):434—40.

Massoco CO, Silva MR, Gorniak SL, Spinosa MS, Bernardi MM.
Behavioral effects of acute and long-term administration of catnip (Nepeta
cataria) in mice. Vet Hum Toxicol. 1995 Dec;37(6):530-3.

Gallati EM, Miceli N, Galluzzo M, Taviano MF, Tzakou O. Neuro-
pharmacological effects of epinepetalactone from Nepeta sibthorpii
behavioral and anticonvulsant activity. Pharm Biol. 2004 Jan1;42(6): 391-5.
Taviano MF, Miceli N, Monforte MT, Tzakou O, Galati EM. Ursolic acid
plays a role in Nepeta sibthorpii Bentham CNS depressing effects.
Phytother Res. 2007 Apr;21(4):382-5.

Saini P, Kannapan N, Kumar P, Diwan A, Antil V, Sharma S, Singh S. CNS
activity of Nerium indicum flower part. Research Journal of Pharmaceutical,
Biological and Chemical Sciences. 2010 Jul-Sep;1(3):546-50. Available
from: http://www.rjpbcs.com/pdf/2010_1(3)/63.pdf

Garg R, Saini P, Saini V. Anticonvulsant activity of various extracts of Nerium
indicum. Journal of Scientific Speculations and Research. 2010;1(1):37-9.
Zia A, Siddiqui BS, Begum S, Siddiqui S, Suria A. Studies on the
constituents of the leaves of Nerium oleander on behavior pattern in mice.
J Ethnopharmacol. 1995 Nov 17;49(1):33-9.

Olajide OA, Awe SO, Makinde JM. Pharmacological studies on Newbouldia
laevis stem bark. Fitoterapia. 1997;68(5):439-43.

Hosseinzadeh H, Parvardeh S. Anticonvulsant effects of thymoquinone,
the major constituent of Nigella sativa seeds, in mice. Phytomedicine.
2004 Jan;11(1):56-64.

Hosseinzadeh H, Parvardeh S, Nassiri-Asl M, Mansouri MT.
Intracerebroventricular administration of thymoquinone, the major
constituent of Nigella sativa seeds, suppresses epileptic seizures in rats.
Med Sci Monit. 2005 Apr;11(4):BR106-10.

Akhondian J, Parsa A, Rakhshande H. The effect of Nigella sativa L.
(black cumin seed) on intractable pediatric seizures. Med Sci Monit. 2007
Dec;13(12):CR555-9.

Raza M, Alghasham AA, Alorainy MS, El-Hadiyah TM. Potentiation
of valproate-induced anticonvulsant response by Nigella sativa seed
constituents: The role of GABA receptors. Int J Health Sci (Qassim). 2008
Jan; 2(1):15-25.

Joshi MK, Joshi HB, Joshi KT, Joshi UT, Joshi HB. Anticonvulsant
activity of Nilumbo nucifera. International Journal of Pharma Research &
Development. 2011 Mar;3(1):84-90. Available from: http://www.ijprd.
com/ANTI%20CONVULSANT%20ACTIVITY% 200F%20NILUMBO%20
NUCIFERA.pdf

Singh D, Maurya VB, Prajapati K, Kumar H, Niranjan PS, Jain SK.
Evaluation of anticonvulsant activity of the leaves ethanolic and aqueous
extracts of Nyctanthes arbortristis Linn. against seizures induced by
pentylenetetrazole and electroconvulsive shock in mice. International
Journal of Pharmaceutical Sciences and Research. 2010;1(2):63-71.
Available from: http://www.ijpsr.com/V112/8Vol%201%20Issue% 202%20
Paper%205.pdf



289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

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

Amabeoku G. Anticonvulsant activity of Nylandtia spinosa L. Dumont
(Polygalaceae) aqueous and methanol leaf extracts in mice. Hum Exp
Toxicol. 2008 Nov;27(11):811-8.

Murali A, Sudha C, Madhavan V, Yoganarasimhan SN. Anticonvulsant
and sedative activity of Tagara (Nymphoides macrospermum). Pharm
Biol. 2007 Jun;45(5):407-10.

Ismail M. Central properties and chemical composition of Ocimum
basilicum essential oil. Pharm Biol. 2006;44(8):619-26.

Freire CM, Marques MO, Costa M. Effects of seasonal variation on the
central nervous system activity of Ocimum gratissimum L. essential oil.
J Ethnopharmacol. 2006 Apr 21;105(1-2):161-6.

Ezike A, Okol Ci, Agwagah O. Experimental evaluation of anticonvulsant
potentials of Ocimum gratissimum L. leaf extracts. African Journal of
Traditional, Complementary and Alternative medicines (AJTCAM),
Abstracts of the World Congress on Medicinal and Aromatic Plants; 2008
Nov; Cape Town.

Okoli CO, Ezike AC, Agwagah OC, Akah PA. Anticonvulsant and anxiolytic
evaluation of leaf extracts of Ocimum gratissimumm, a culinary herb.
Pharmacognosy Res. 2010 Jan-Feb.;2(1):36—40.

Sakina MR, Dandiya PC, Hamdard ME, Hameed A. Preliminary
psychopharmacological evaluation of Ocimum sanctum leaf extract.
J Ethnopharmacol. 1990 Feb;28(2):143-50.

Jaggi RK, Madaan R, Singh B. Anticonvulsant potential of holy basil,
Ocimum sanctum Linn., and its cultures. Indian J Exp Biol. 2003
Nov;41(11):1329-33.

Kumar KKS, Rajkapoor B. Study on phytochemical profile and anti-
epileptic activity of Oxalis corniculata L. International Journal of
Biological & Pharmaceutical Research. 2010;1(1):33—-6. Available from:
http://www.ijbpr.com/admin/fckeditor/_samples/ php/article/48_33-36.pdf
Ahmad M, Tariq M, Afag SH, Asif M. A pharmacological study on
Udesaleeb (Paeonia emodi Linn.): a unani anticonvulsant drug. Bull
Islamic Med. 1981;1:444-7.

Sugaya A, Suzuki T, Sugaya E, Yuyama N, Yasuda K, Tsuda T. Inhibitory
effect of peony root extract on pentylenetetrazol-induced EEG power
spectrum changes and extracellular calcium concentration changes in rat
cerebral cortex. J Ethnopharmacol. 1991 May-Jun;33(1-2):159-67.
Tsuda T, Sugaya A, Ohguchi H, Kishida N, Sugaya E. Protective effects
of peony root extract and its components on neuron damage in the
hippocampus induced by the cobalt focus epilepsy model. Exp Neurol.
1997 Aug;146(2):518-25.

Wang Y, Liang M, Cen D, Zhang J, Wang H, Xu S. Antiepileptic action
of total glucoside of Moutan Cortex. Zhongguo Yaolixue Tongbao.
1997;13(3):268-70.

Zhang Y, Ming L, Wang Y, Ma H, Xu S. Anticonvulsant action of total
glucoside of peony root. Zhongguo Yaolixue Tongbao. 1994;10(5):
372-4.

Kajiwara K, Sunaga K, Tsuda T, Sugaya A, Sugaya E, Kimura M. Peony
root extract upregulates transthyretin and phosphoglycerate mutase in
mouse cobalt focus seizure. Biochem Biophys Res Commun. 2008 Jul 4;
371(3):375-9.

N’Gouemo P, Baldy-Moulinier M, Nguemby-Bina C. Some pharmacological
effects of an ethanolic extract of Palisota ambigua on the central nervous
system in mice. Phytother Res. 1994 Nov;8(7):426-9.

Choi SY, Bahn JH, Jeon SG, Chung YM, Hong JW, Ahn J, Lee EH, Cho S,
Park J, Baek N. Stimulatory effects of ginsenosides on bovine brain
glutamate decarboxylase. J Biochem Mol Biol. 1998;31(3):233-9.

Park J, Jin' S, Choi K, Ko JH, Baek N, Choi S, Choo SW, Choi K, Nam K.
Influence of ginsenosides on the kainic acid-induced seizure activity in
immature rats. J Biochem Mol Biol. 1999;32(4):339-44.

Gupta YK, Sharma M, Chaudhary G. Antiepileptic activity of Panax
ginseng against pentylenetetrazole induced kindling in rats. Indian J Physiol
Pharmacol. 2001 Oct;45(4):502-6.

Lian XY, Zhang ZZ, Stringer JL. Anticonvulsant activity of ginseng on
seizures induced by chemical convulsants. Epilepsia. 2005 Jan;46(1):
15-22.

Lian XY, Zhang Z, Stringer JL. Anticonvulsant and neuroprotective effects
of ginsenosides in rats. Epilepsy Res. 2006 Aug;70(2-3):244-56.

Oga S, de Freitas PCD, da Silva ACG, Hanada S. Pharmacological trials
of crude extract of Passiflora alata. Planta Med. 1984 Aug;50(4):303-6.
Speroni E, Minghetti A. Neuropharmacological activity of extracts from
Passiflora incarnata. Planta Med. 1988;54(6):488-91.

Nassiri-Asl M, Shariati-Rad S, Zamansoltani F. Anticonvulsant effects
of aerial parts of Passiflora incarnata extract in mice: involvement of

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

benzodiazepine and opioid receptors. BMC Complement Altern Med.
2007 Aug 8;7:26-31.

Shariatirad SH, Nasiriasl M, Zaman Soltani F. Anticonvulsant effects of
pasipay (prepared from passion flower) by PTZ model in the mice. J Med
Plants. 2007 Sep;6(23):40-5.

Elsas SM, Rossi DJ, Raber J, White G, Seeley CA, Gregory WL,
Mohr C, Pfankuch T, SoumyanathA. Passifloraincarnata L. (Passionflower)
extracts elicit GABA currents in hippocampal neurons in vitro, and show
anxiogenic and anticonvulsant effects in vivo, varying with extraction
method. Phytomedicine. 2010 Oct;17(12):940-9.

Oregon Health and Science University. Safety and anticonvulsant efficacy
of Passiflora incarnata extract in patients with partial epilepsy. National
Center for Complementary and Alternative Medicine (NCCAM). NCT009
82787. Available from: http://clinicaltrials.gov/ct2/show/NCT00982787
Maiha BB., Magaji MG, Yaro AH, Hamza AH, Ahmed ST, Magaji RA.
Anticonvulsant studies on Cochlospermum tinctorium and Paullinia
pinnata extracts in laboratory animals. Nig Journ Pharm Sci. 2009
Mar;8(1):102-8.

Ojewole JA, Amabeoku GJ. Anticonvulsant effect of Persea americana
Mill (Lauraceae) (Avocado) leaf aqueous extract in mice. Phytother Res.
2006 Aug;20(8):696—-700.

Mazzanti G, Bettschart A, Braghiroli L, Saso L, Panzironi C. Persea
indica: general pharmacological effects of the total extract. Pharmacol
Res. 1993;27:19-20.

Min BS, Cui HS, Lee HK, Sok DE, Kim MR. A new furofuran lignan
with antioxidant and antiseizure activities from the leaves of Petasites
Japonicus. Arch Pharm Res. 2005 Sep;28(9):1023-6.

Gomes PB, Noronha EC, de Melo CT, Bezerra JN, Neto MA, Lino
CS, Vasconcelos SM, Viana GS, de Sousa FC. Central effects of
isolated fractions from the root of Petiveria alliacea L. (Tipi) in mice.
J Ethnopharmacol. 2008 Nov 20;120(2):209-14.

Al-Taher AY. Anticonvulsant effects of 3, 4-Dimethoxy toluene, the major
constituent of Phoenix dactylifera L Spathe in mice. Scientific Journal of
King Faisal University (Basic and Applied Sciences). 2008;9(2):115-23.
Bum EN, Pelanken MM, Njikam N, Talla E, Taiwe GS, Nkantchoua
GCN, Ngoupaye GT. The decoction of leaves of Phyllanthus discoideus
possesses anticonvulsant and sedative properties in mice. Int J Pharmacol.
2009;5(2):168-72. Available from: http://docsdrive.com/pdfs/ansinet/
ijp/2009/168-172.pdf

Benedi GJ, Iglesias Pl, Zaragoza GF. Toxicity of the alkaloids obtained
from Picnomon acarna. An Bromatol. 1983;35(2):177-82.

Pourgholami MH, Majzoob S, Javadi M, Kamalinejad M, Fanaee GH,
Sayyah M. The fruit essential oil of Pimpinella anisum exerts anticonvulsant
effects in mice. J Ethnopharmacol. 1999 Aug;66(2):211-5.

Mao S, Cheng L, Wu L. Study on anticonvulsive effect of rhizoma Pinelliae.
Zhong Yao Cai. 2001 Nov;24(11):813-4.

Abila B, Richens A, Davies JA. Anticonvulsant effects of extracts of the
West African black pepper, Piper guineense. J Ethnopharmacol. 1993
Jun;39(2):113-7.

von Wegener J, Winter U, Walden J. The kave-pyrones kavain and
dihydromethysticin show antiepileptic actions in the low magnesium
model. Phytomedicine. 1996/97;3(Suppl. 1):78-82.

Dinh LD, Simmen U, Bueter KB, Bueter B, Lundstrom K, Schaffner W.
Interaction of various Piper methysticum cultivars with CNS receptors in
vitro. Planta Med. 2001 Jun;67(4):306—11.

D’Hooge R, Pei YQ, Roes A, Lebrun P, van Bogaert PP, De Deyn PP.
Anticonvulsant activity of piperine on seizures induced by excitatory
amino acid receptor agonists. Arzneim Forsch. 1996;46(6):557—-60.

Hu SL, Ao P, Tan HG. Pharmacognostical studies on the roots of Piper
nigrum L.: Chemical and pharmacological studies. Acta Hortic. 1996;426:
175-8.

Hu RQ, Davies JA. Effects of Piper nigrum L. on epileptiform activity in
cortical wedges prepared from DBA/2 mice. Phytother Res. 1997;11(2):
222-5.

Ansari SH, Ali M, Qadry JS. Essential oils of Pistacia integerrima Galls
and their effect on the central nervous system. Int. J Pharmacogn.
1993;31(2):89-95.

Da Costa JS, Feitosa CM, Lopes Cito AMG, de Freitas RM, Henriques
JAP, Saffi J. Evaluation of effects of ethanolic extract from Platonia insignis
Mart. on pilocarpine induced seizures. J Biol Sci. 2010;10(8):747-53.
Fernandes LCB, Camara CC, Soto-Blanco B. Anticonvulsant activity of
extracts of Plectranthus barbatus leaves in mice. Evid-based Complement
Altern Med. 2011;2012.

93



335.

336.

337.

338.

339.

340.

341.

342.

343.

344.

345.

346.

347.

348.

349.

350.

351.

352.

353.

354.

3565.

356.

94

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

Duarte FS, Duzzioni M, Mendes BG, Pizzolatti MG, De Lima TC.
Participation of dihydrostyryl-2-pyrones and styryl-2-pyrones in the
central effects of Polygala sabulosa (Polygalaceae), a folk medicine
topical anesthetic. Pharmacol Biochem Behav. 2007 Jan;86(1):150-61.
Duarte FS, Marder M, Hoeller AA, Duzzioni M, Mendes BG, Pizzolatti
MG, De Lima TC. Anticonvulsant and anxiolytic-like effects of compounds
isolated from Polygala sabulosa (Polygalaceae) in rodents: in vitro and in
vivo interactions with benzodiazepine binding sites. Psychopharmacology
(Berl). 2008 Apr;197(3):351-60.

Mannan A, Khan RA, Asif M. Pharmacodynamic studies on Polypodium
vulgare (Linn.). Indian J Exp Biol. 1989 Jun;27(6):556—60.

Manigauha A, Patel S, Monga J, Ali H. Evaluation of anticonvulsant
activity of Pongamia pinnata Linn in experimental animals. International
Journal of PharmTech Research. 2009 Oct-Dec;1(4):1119-21. Available
from: http://sphinxsai.com/PTVOL4/pdf_vol4/PT=25%20(1119-1121).pdf
Manigauha A, Patel S. Anticonvulsant study of Pongamia pinnata Linn.
against pentylenetetrazole induced convulsion in rats. International
Journal of Pharma and Biosciences. 2010;1(2):1—4. Available from: http:/
www.ijpbs.net/issue-2/129.pdf

Syed Kamil M, Ahmed LT, Paramjyothi S. Neuropharmacological effects
of ethanolic extract of Portulaca quadrifida Linn. in mice. International
Journal of PharmTech Research. 2010 Apr-Jun;2(2):1386—-90. Available
from: http://sphinxsai.com/s_v2_n2/PT_V.2No.2/phamtech_vol2no.2_pdf/
PT=64%20_1386-1390_.pdf

Meckes M, Calzada F, Tortoriello J, Gonzalez JL, Martinez M. Terpenoids
isolated from Psidium guajava hexane extract with depressant activity on
central nervous system. Phytother Res. 1996 Nov;10(7):600-3.

Santos FA, Rao VS, Silveira ER. The leaf essential oil of Psidium
guyanensis offers protection against pentylenetetrazole-induced seizures.
Planta Med. 1997 Apr;63(2):133-5.

Both FL, Meneghini L, Kerber VA, Henriques AT, Elisabetsky E.
Psychopharmacological profile of the alkaloid psychollatine as a 5SHT2A/C
serotonin modulator. J Nat Prod. 2005 Mar;68(3):374-80.

Both FL, Meneghini L, Kerber VA, Henriques AT, Elisabetsky E. Role of
glutamate and dopamine receptors in the psychopharmacological profile
of the indole alkaloid psychollatine. J Nat Prod. 2006 Mar;69(3):342-5.
Verma RR, Vijayamma N. Pharmacological studies on Raktacandana
(Pterocarpus santalinus Linn.). Journal of Research in Ayurveda and
Siddha. 1991;12(3-4):190-9.

Basavaraj P, Shivakumar B, Shivakumar H. Evaluation of anticonvulsant
activity of alcoholic extract of tubers of Pueraria tuberosa (Roxb). Adv
Pharmacol Toxicol. 2011;12(1):1-9.

Awe EO, Makinde JM, Olajide OA, Wahkeel OK, Adeloye AO. Evaluation
of analgesic, anticonvulsant and hypnotic activities of Pyrenacanthia
staundtii. Afr J Trad CAM. 2005;2(2):122-8.

Gaspi FO, Foglio MA, Carvalho JE, Moreno RA. Pharmacological activities
investigation of crude extracts and fractions from Qualea grandiflora Mart.
J Ethnopharmacol. 2006 Aug 11;107(1):19-24.

Danjuma NM, Abdu-Aguye |, Anuka JA, Hussaini IM, Zezi AU. Evaluation
of anticonvulsant activity of the hydro-alcoholic stem bark extract of
Randia nilotica stapf. in mice and chicks. Nig Journ Pharm Sci. 2009
Oct;8(2):36—-45.

Quintans-Junior LJ, Siqueira JS, Melo MS, Silva DA, Morais LCSL, Souza
MFV, Aimeida RN. Anticonvulsant evaluation of Rauvolfia ligustrina Willd.
ex Roem. & Schult., Apocynaceae, in rodents. Braz J Pharmacogn. 2010
Jan-Mar;20(1):54-9.

Olatokunboh AO, Kayode YO, Adeola OK. Anticonvulsant activity of
Rauvolfia vomitoria (Afzal). Afr J Pharm Pharmacol. 2009 Jun;3(6):319-22.
Rao YV, Dwivedi SPD, Pandey VB. Antinociceptive, anticonvulsant and
antiinflammatory activities of Rhamnus procumbens. Indian J Pharmacol.
1983;15(3):241-3.

Ojewole JA. Anticonvulsant effect of Rhus chirindensis (Baker F.)
(Anacardiaceae) stem-bark aqueous extract in mice. J Ethnopharmacol.
2008 Apr 17;117(1):130-5.

Svenningsen AB, Madsen KD, Liliefors T, Stafford GI, van Staden J,
Jager AK. Biflavones from Rhus species with affinity for the GABA(A)/
benzodiazepine receptor. J Ethnopharmacol. 2006 Jan 16;103(2):276-80.
Kheirabadi M, Moghimi A. Evaluation of the anticonvulsant activities of
Rosa damascena on the PTZ induced seizures in Wistar rats. J Biol Sci.
2008;8(2):426-30.

Ramezani R, Moghimi A, Rakhshandeh H, Ejtehadi H, Kheirabadi M. The
effect of Rosa damascena essential oil on the amygdala electrical kindling
seizures in rat. Pak J Biol Sci. 2008 Mar 1;11(5):746-51.

357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

368.

369.

370.

371.

372.

373.

374.

375.

376.

377.

378.

379.

380.

Kasture VS, Deshmukh VK, Chopde CT. Anticonvulsant and behavioral
actions of triterpene isolated from Rubia cordifolia Linn. Indian J Exp Biol.
2000 Jul;38(7):675-80.

Nogueira E, Vassilieff VS. Hypnotic, anticonvulsant and muscle relaxant
effects of Rubus brasiliensis. Involvement of GABA(A)-system. J Ethno-
pharmacol. 2000 Jun;70(3):275-80.

Rana AC, Santani DD, Saluja AK. Pharmacological screening of the
alcoholic extract of the leaves of Rubus ellipticus. Indian J Pharma Sci.
1990;52(4):174-7.

Kolawole OT, Makinde JM, Olajide OA. Central nervous system depre-
ssant activity of Russelia equisetiformis. Niger J Physiol Sci. 2007 Jun-
Dec;22(1-2):59-63.

Emmanuel AO, Janet MM, Ayoka AO. Evaluation of the anticonvulsant
property of Russelia equisetiformis (Schlecht & Chan). J Nat Remedies.
2010;10(1):74-80.

Aguilar-Santamaria L, Tortoriello J. Anticonvulsant and sedative effects of
crude extracts of Ternstroemia pringlei and Ruta chalepensis. Phytother
Res. 1996 Feb;10(6):531-3.

Gonzalez-Trujano ME, Carrera D, Ventura-Martinez R, Cedillo-Portugal E,
Navarrete A. Neuropharmacological profile of an ethanol extract of Ruta
chalepensis L. in mice. J Ethnopharmacol. 2006 Jun 15;106(1):129-35.
Monforte MT, Trovato A, Rossitto A, Forestieri AM, D’Aquino A, Miceli N,
Galati EM. Anticonvulsant and sedative effects of Salvadora persica L.
stem extracts. Phytother Res. 2002 Jun;16(4):395-7.

Akbar A, Tarig M, Nisa M. Pharmacological studies on Salvia haematodes
Wall. Acta Trop. 1985 Dec;42(4):371-4.

Maklad YA, Aboutabl EA, el-Sherei MM, Meselhy KM. Bioactivity studies
of Salvia transsylvanica (Schur ex Griseb) grown in Egypt. Phytother Res.
1999 Mar;13(2):147-50.

Adeyemi OO, Yemitan OK, Adebiyi OO. Sedative and anticonvulsant
activities of the aqueous root extract of Sanseviera liberica Gerome &
Labroy (Agavaceae). J Ethnopharmacol. 2007 Aug 15;113(1):111-4.
Gupta SK, Kharya MD, 1996. Phytochemical and pharmacological studies
on seeds of Sapindus trifoliatus. Indian J Nat prod. 1996;12:3-8.
Ambavade SD, Mhetre NA, Muthal AP, Bodhankar SL. Pharmacological
evaluation of anticonvulsant activity of root extract of Saussurea lappa in
mice. Eur J Integr Med. 2009 Oct;1(3):131-7.

Baek NI, Han JT, Ahn EM, Park JK, Cho SW, Jeon SG, Jang JS, Kim
CK, Choi SY. Isolation of anticonvulsant compounds from the fruits of
Schizandra chinensis Baili. Agric Chem Biotechnol. 2000;43(1):72-7.
Ojewole JAO. Anticonvulsant effect of Sclerocarya birrea (A. Rich.)
Hochst. subsp. caffra (Sond.) Kokwaro (Anacardiaceae) stem-bark
aqueous extract in mice. J Nat Med. 2007;61(1):67-72.

Park HG, Yoon SY, Choi JY, Lee GS, Choi JH, Shin CY, Son KH, Lee
YS, Kim WK, Ryu JH, Ko KH, Cheong JH. Anticonvulsant effect of
wogonin isolated from Scutellaria baicalensis. Eur J Pharmacol. 2007
Nov 28;574(2-3):112-9.

Zhang Z, Lian XY, Li S, Stringer JL. Characterization of chemical
ingredients and anticonvulsant activity of American skullcap (Scutellaria
lateriflora). Phytomedicine. 2009 May;16(5):485-93.

Pedersen ME, Vestergaard HT, Stafford Gl, van Staden J, Jager AK. The
effect of extracts of Searsia species on epileptiform activity in slices of the
mouse cerebral cortex. J Ethnopharmacol. 2008 Oct 28;119(3):538—41.
Pedersen ME, Baldwin RA, Niquet J, Stafford GI, van Staden J, Wasterlain
CG, Jager AK. Anticonvulsant effects of Searsia dentata (Anacardiaceae)
leaf extract in rats. Phytother Res. 2010 Jun;24(6):924-7.

Olajide OA, Awe SO, Makinde JM. Pharmacological screening of the root
extract of Securidaca longepedunculata. Fitoterapia. 1998;69(3):245-7.
Adeyemi OO, Akindele AJ, Yemitan OK, Aigbe FR, Fagbo FI.
Anticonvulsant, anxiolytic and sedative activities of the aqueous root
extract of Securidaca longepedunculata Fresen. J Ethnopharmacol. 2010
Jul 20;130(2):191-5.

Bum EN, Nkantchoua GN, Njikam N, Taiwe GS, Ngoupaye GT, Pelanken
MM, Nanga, Maidawa F, Rakotonirina A, Rakotonirina SV. Anticonvulsant
and sedative activity of leaves of Senna spectabilis in mice. Int J
Pharmacol. 2010;6(2):123-8.

Silva FO, Silva MGV, Feng D, de Freitas RM. Evaluation of central
nervous system effects of iso-6-cassine isolated from Senna spectabilis
var. excelsa (Schrad) in mice. Fitoterapia. 2011 Mar;82(2):255-9.
Kasture VS, Deshmukh VK, Chopde CT. Anxiolytic and anticonvulsive
activity of Sesbania grandiflora leaves in experimental animals. Phytother
Res. 2002 Aug;16(5):455-60.



381.

382.

383.

384.

385.

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

397.

398.

399.

400.

401.

402.

403.

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

Datusalia AK, Kalra P, Narasimhan B, Sharma S, Goyal RK. Anxiolytic and
antiseizure effects of Sida tiagii Bhandri. J Health Sci. 2008;54(5):544-50.
Vijayalakshmi A, Ravichandiran V, Anbu J, Velraj M, Jayakumari S.
Anticonvulsant and neurotoxicity profile of the rhizome of Smilax china
Linn. in mice. Indian J Pharmacol. 2011 Feb;43(1):27-30.

Adesina SK. Constituents of Solanum dasyphyllum fruit. J Nat Prod. 1985
Jan-Feb; 48(1):147.

Kumar S, Singh RK, Singh AK, Gupta MK. Anticonvulsant activity of
ethanolic extract of Solanum melongena Linn. roots. International Journal
of Pharmaceutical Sciences and Research. 2010;1(12):170—4. Available
from: http://www.ijpsr.com/V1112/21%20Vol.1%20(12),%201JPSR, %20
Paper%2014.pdf

Perez RM, Perez JA, Garcia LM, Sossa H. Neuropharmacological activity
of Solanum nigrum fruit. J Ethnopharmacol. 1998 Aug;62(1):43-8.
Wannang NN, Anuka JA, Kwanashie HO, Gyang SS, Auta A. Anti-seizure
activity of the aqueous leaf extract of Solanum nigrum Linn. (solanaceae)
in experimental animals. Afr Health Sci. 2008 Jun;8(2):74-9.

Chauhan K, Sheth N, Ranpariya V, Parmar S. Anticonvulsant activity of
solasodine isolated from Solanum sisymbriifolium fruits in rodents. Pharm
Biol. 2011 Feb;49(2):194-9.

Gurunath HM, Chature V, Vaijinath D. Anticonvulsant activity of whole
plant of Solanum surattense Burm against MES and PTZ induced seizures
in rats. International Research Journal of Pharmacy. 2011;2(1):275-8.
Available from: http://www.irjponline.com/volume2/46.pdf

Muceniece R, Saleniece K, Krigere L, Rumaks J, Dzirkale Z, Mezhapuke
R, Kviesis J, Mekss P, Klusa V, Schiéth HB, Dambrova M. Potato (Solanum
tuberosum) juice exerts an anticonvulsant effect in mice through binding
to GABA receptors. Planta Med. 2008 Apr;74(5):491-6.

Onu UO. Some pharmacological properties of Solenostemom mono-
stacyus. J Herbs, Spices Med Plants. 1996;4(2):3-7.

llodigwe EE, Akah PA, Nworu CS. Anticonvulsant activity of ethanol leaf
extract of Spathodea campanulata P. Beauv (Bignoniaceae). J Med Food.
2010 Aug;13(4):827-33.

llodigwe EE, Akah PA, Okoye TC, Omeje EO. Anticonvulsant effects of
a glycoside isolated from the leaf of Spathodea campanulata P. Beauv.
J Med Plants Res 2010 Sep 18;4(18):1895-900.

Galani VJ, Patel BG. Effect of hydro-alcoholic extract of Sphaeranthus
indicus against experimentally induced anxiety, depression and convulsions
in rodents. International Journal of Ayurveda Research. 2010;1(2): 87-92.
Das S, Guha D. CNS depressive role of aqueous extract of Spinacia
oleracea L. leaves in adult male albino rats. Indian J Exp Biol. 2008
Mar;46(3):185-90.

Ayoka AO, Akomolafe RO, Iwalewa EO, Akanmu MA, Ukponmwan OE.
Sedative, antiepileptic and antipsychotic effects of Spondias mombin L.
(Anacardiaceae) in mice and rats. J Ethnopharmacol. 2006 Jan 16;103(2):
166-75.

Ching FP, Omogbai EK, Otokiti 10. Aqueous stem bark extract of
Stereospermum kunthianum (Cham, Sandrine Petit) protects against
generalized seizures in pentylenetetrazole and electro-convulsive models
in rodents. Afr J Tradit Complement Altern Med. 2009 Jul 3;6(4):544-8.
Ojewole JA. Anticonvulsant property of Sutherlandia frutescens R. BR.
(variety Incana E. Mey.) [Fabaceae] shoot aqueous extract. Brain Res
Bull. 2008 Jan 31;75(1):126-32.

Panda SP, Bera S, Naskar S, Adhikary S, Kandar CC, Haldar PK.
Depressant and anticonvulsant effect of methanol extract of Swietenia
mahagoni in mice. Indian J Pharm Educ Res. 2010 Jul-Sep;44(3):283-7.
de Lima TCM, Kiieger PA, Pereira PA, Macedo-Neto WP, Morato GS,
Farias MR. Behavioural effects of crude and semi-purified extracts of
Syzygium cuminii Linn. Skeels. Phytother Res. 1998 Nov;12(7):488-93.
Taesotikul T, Panthong A, Kanjanapothi D, Verpoorte R, Scheffer JJ.
Neuropharmacological activities of the crude alkaloidal fraction from
stems of Tabernaemontana pandacaqui Poir. J Ethnopharmacol. 1998
Oct;62(3):229-34.

Ahmed A, Yaro AH, Magaji MG, Ibrahim H, Musa KY, Abubakar1 IV.
Anticonvulsant activity of Tacazzea apiculata Oliv. (Periplocaceae). Nig
Journ Pharm Sci. 2009 Mar;8(1):41-6.

Nisar M, Khan [, Simjee SU, Gilani AH, Obaidullah, Perveen H.
Anticonvulsant, analgesic and antipyretic activities of Taxus wallichiana
Zucc. J Ethnopharmacol. 2008 Mar 28;116(3):490—-4.

Debnath J, Sharma UR, Kumar B, Chauhan NS. Anticonvulsant activity of
ethanolic extract of fruits of Terminalia chebula on experimental animals.
International Journal of Drug Development & Research. 2010 Oct-Dec;

404.

405.

406.

407.

408.

409.

410.

411.

412.

413.

414.

415.

416.

417.

418.

419.

420.

421.

422.

423.

424,

2(4):764-8. Available from: http://www.ijddr.in/Dacuments/ijddr,%20oct-
dec%202010/no.15,vol.2,%20issue4, %200oct-dec%202010.pdf
Maheshwar GH, Deshpande SV, Pramod HJ. Anticonvulsant activity of
fruits of Terminalia chebula Retz. Against MES and PTZ induced seizures
in rats. J Herb Med Toxicol. 2010;4(2):123-6.

Nwaiwu JI, Akah PA. Anticonvulsant activity of the volatile oil from the fruit
of Tetrapleura tetraptera. J Ethnopharmacol. 1986 Nov;18(2):103-7.
Ojewole JA. Analgesic and anticonvulsant properties of Tetrapleura
tetraptera (Taub) (Fabaceae) fruit aqueous extract in mice. Phytother
Res. 2005 Dec;19(12):1023-9.

Aderibigde AO, Jwalewa EO, Adesina SK, Adebanjo AO, Ukponmwan OE.
Anticonvulsant, analgesic and hypothermic effects of aridanin isolated
from Tetrapleura tetrapetra fruit in mice. J Biol Sci. 2007;7(8):1520—4.
Khasnobis A, Seal T, Vedasiromoni JR. Gupta M, Mukherjee B. Some
pharmacological studies with tiliacorine, a diphenylbisbenzylisoquinoline
alkaloid from Tiliacora racemosa. Nat Prod Sci. 1999;5(3):142-7.

Murthy JR, Meera R, Venkataraman S, Satpute BT, Chidambaranathan N,
Devi P. Phytochemical investigation and anticonvulsant activity of leaves
of Tinospora cordifolia Miers. International Journal of Pharmaceutical
Sciences. 2010 May-Aug;2(2):522—7. Available from: http://www.ijps.in/
PDF_3/6.pdf

Dhara AK, Pal S, Nag Chaudhuri AK. Psychopharmacological studies on
Tragia involucrata root extract. Phytother Res. 2002 Jun;16(4):326-30.
Panchal HS, Master SM, Shah UD, Saluja AK, Dholwani KK. Anti-
convulsion activity of leaf of Trema orientalis. International Journal of
Pharmaceutical Research. 2010;2(4):53-5. Available from: http://www.
ijpronline.com/Journal/lssue7/IJPR%202010%202(4)%2053-55%20
PANCHAL-corrected%20Research.pdf

Kim DY, Choi JW, Kim HY, Park M, Lee CK. Anticonvulsant effect of ethyl
acetate fraction. Korean J Pharmacogn. 1996;27(1):53-7.

Kim DY, Choi JW, Park JC, Lee CK. Anticonvulsant effect of Uncariae
Ramulus et Uncus II. Effect of methanol extract and ethyl acetate fraction
on neurotransmitter related components in brain. Korean J Pharmacogn.
1998;29(2):179-86.

Kim DY, Choi JW, Park JC, Lee CK. Anticonvulsant effect of Uncariae
Ramulus et Uncus II. Effect of ursolic acid and hyperin on neurotransmitter
related components in brain tissue in vitro. Korean J Pharmacogn.
1998;29(3):187-92.

Hsieh CL, Chen MF, Li TC, Li SC, Tang NY, Hsieh CT, Pon CZ, Lin JG.
Anticonvulsant effect of Uncaria rhynchophylla (Miq) Jack. in rats with
kainic acid-induced epileptic seizure. Am J Chin Med. 1999;27(2):257—64.
Hsieh CL, Tang NY, Chiang SY, Hsieh CT, Lin JG. Anticonvulsive and
free radical scavenging actions of two herbs, Uncaria rhynchophylla
(Miqg) Jack and Gastrodia elata BI., in kainic acid-treated rats. Life Sci.
1999;65(20):2071-82.

Kang TH, Murakami Y, Matsumoto K, Takayama H, Kitajima M, Aimi N, Wa-
tanabe H. Rhynchophylline and isorynchophylline inhibit NMDA receptors
expressed in xenopus oocytes. Eur J Pharmacol. 2002;455(1): 27-34.
Broncano J, Rebuelta M, Vivas JM, Diaz P. Urtica dioica L.: Effect of
infusion and aqueous extracts on CNS. Anales de la Real Academia de
Farmacia. 1987;53(2):284-91.

Dunaev VV, Trzhetsinskii SD, Tishkin VS, Fursa NS, Linenko VI. Biological
activity of the some of the valepotriates isolated from Valeriana alliariifolia.
Farmakol Toksikol. 1987 Nov-Dec;50(6):33—-7.

Oliva |, Gonzalez-Trujano ME, Arrieta J, Enciso-Rodriguez R, Navarrete
A. Neuropharmacological profile of hydroalcohol extract of Valeriana
edulis ssp. procera roots in mice. Phytother Res. 2004 Apr;18(4):290-6.
Hiller KO, Zetler G. Neuropharmacological studies on ethanol extracts
of Valeriana officinalis L.: Behavioural and anticonvulsant properties.
Phytother Res. 1996;10:145-51.

Ortiz JG, Nieves-Natal J, Chavez P. Effects of Valeriana officinalis
extracts on [3H]flunitrazepam binding, synaptosomal [3H]GABA
uptake, and hippocampal [3H]GABA release. Neurochem Res. 1999
Nov;24(11):1373-8.

Hemalatha S. Methanolic extracts of rhizomes of Valeriana officinalis
against chemically and electrically induced convulsions. Proceedings of
International Congress on “Ayurveda-2000"; 2000 Jan 28-30; Chennai,
India, p. 208.

Rezvani ME, Roohbakhsh A, Allahtavakoli M, Shamsizadeh A. Anti-
convulsant effect of aqueous extract of Valeriana officinalis in amygdala-
kindled rats: possible involvement of adenosine. J Ethnopharmacol. 2010
Feb 3;127(2):313-8.

95



425.

426.

427.

428.

429.

430.

431.

432.

433.

434.

435.

436.

437.

438.

439.

440.

441,

442

443.

444,

445,

446.

447.

448,

96

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

Giraldo SE, Rincon J, Puebla P, Marder M, Wasowski C, Vergel N,
Guerrero MF. Isovaleramide, an anticonvulsant molecule isolated from
Valeriana pavonii. Biomedica. 2010 Jun;30(2):245-50.

Wasowski C, Marder M, Viola H, Medina JH, Paladini AC. Isolation and
identification of 6-methylapigenin, a competitive ligand for the brain
GABA(A) receptors, from Valeriana wallichii. Planta Med. 2002 Oct;
68(10):934-6.

Salih MA, Mustafa AA. A substance in broad beans (Vicia faba) is
protective against experimentally induced convulsions in mice. Epilepsy
Behav. 2008 Jan;12(1):25-9.

Amabeoku GJ, Leng MJ, Syce JA. Antimicrobial and anticonvulsant
activities of Viscum capense. J Ethnopharmacol. 1998 Jul;61(3):237—41.
Saberi M, Rezvanizadeh A, Bakhtiarian A. The antiepileptic activity of
Vitex agnus castus extract on amygdala kindled seizures in male rats.
Neurosci Lett. 2008 Aug 22;441(2):193-6.

Gupta M, Mazumder UK, Chakrabarti S, Bhattacharya S, Rath N, Bhawal
SR. Antiepileptic and anticancer activity of some indigenous plants. Indian
J Physiol Allied Sci. 1997 Apr;51(2):53-6.

Gupta M, Mazumder UK, Bhawal SR. CNS activity of Vitex negundo Linn.
in mice. Indian J Exp Biol. 1999 Feb;37(2):143-6.

Tandon VR, Gupta RK. An experimental evaluation of anticonvulsant
activity of Vitex negundo. Indian J Physiol Pharmacol. 2005 Apr;49(2):
199-205.

Prasad S, Malhotra CL. Studies on Withania ashwagandha Kaul (Part-VI)—
the effect of the alkaloidal fractions (acetone, alcohol and water soluble)
on the central nervous system. Indian J Physiol Pharmacol. 1968;12(4):
175-81.

Kulkarni SK, Sharma A, Verma A, Ticku MK. GABA receptor mediated
anticonvulsant action of Withania somnifera root extract. Indian Drugs.
1993;30(7):305-12.

Kulkarni SK, George B, Nayar U. Amygdaloid kindling in rats: protective
effect of Withania somnifera (Ashwagandha) root extract. Indian Drugs.
1994;32(1):37-47.

Kulkarni SK, George B, Mathur R. Protective effect of Withania somnifera
root extract on electrographic activity in a lithium-pilocarpine model of
status epilepticus. Phytother Res. 1998;12:451-3.

Kulkarni SK, George B, Mathur R. Neuroprotection by Withania somnifera
root extract against lithium-pilocarpine induced seizures. Indian Drugs.
1998;35(4):208-15.

Bhattacharya SK, Bhattacharya D, Sairam K, Ghosal S. Effect of Withania
somnifera glycowithanolides on a rat model of tardive dyskinesia.
Phytomedicine. 2002 Mar;9(2):167-70.

Kulkarni SK, Akula KK, Dhir A. Effect of Withania somnifera Dunal root extract
against pentylenetetrazol seizure threshold in mice: possible involvement
of GABAergic system. Indian J Exp Biol. 2008 Jun;46(6):465-9.

Adzu B, Amizan MB, Njan AA, Ezeowumelu JOC, Akumka DD. Anti-
convulsant effect of the aqueous extract of Xeromphis nilotica in mice. Int
J Biol Chem Sci. 2008;2(3):359-62.

Amabeoku GJ, Kinyua CG. Evaluation of the anticonvulsant activity of
Zanthoxylum capense (Thunb.) Harv. (Rutaceae) in mice. Int J Pharmacol.
2010;6(6):844-53.

MaY, Yun SR, Nam SY, Kim YB, Hong JT, Kim Y, Choi H, Lee K, Oh KW.
Protective effects of sanjoinine A against N-methyl-D-aspartate-induced
seizure. Biol Pharm Bull. 2008 Sep;31(9):1749-54.

Yoon SR, Jo YJ, Yang S, Kim YB, Nam SY, Kim HC, Hong JT, Oh KW.
Sanjoinine A isolated from Semen Zizyphi Spinosi protects against kainic
acid-induced convulsions. Arch Pharm Res. 2009 Nov;32(11):1515-23.
Acharya SR, Tripathi SK, Tripathi YL, Pandey VB. Pharmacological studies
on Zizyphus rugosa saponins. Indian J Pharmacol. 1988;20(2—4): 200-2.
Rao VB, Devi S, Singh JP, Pandey VB. Antinociceptive, anticonvulsant
and antiinflammatory activities of Zizyphus xylopyra. Indian J Pharmacol.
1987;19(1):63-5.

Akah PA, Nwambie Al, Gamaniel KS, Wambebe C. Experimental study
of the anticonvulsant plants used for treatment of infantile convulsion in
Nigeria. Brain Res Bull. 1997;44(5):611-3.

Atanassova-Shopova S, Roussinov K, Markova M. Pharmacological
studies of Bulgarian plants with a view to their anticonvulsive effect. Izv
Inst Fiziol (Sofiia). 1969;12:205-16.

Risa J, RisaA, AdsersenA, Gauguin B, Stafford Gl, van Staden J, Jager AK.
Screening of plants used in southern Africa for epilepsy and convulsions
in the GABA(A)-benzodiazepine receptor assay. J Ethnopharmacol. 2004
Aug;93(2-3):177-82.

449.

450.

451.

452.

453.

454,

455.

456.

457.

458.

459.

460.

461.

462.

463.

464.

465.

466.

467.

468.

469.

470.

471.

472.

Taha AY, Burnham WM, Auvin S. Polyunsaturated fatty acids and epilepsy.
Epilepsia. 2010 Aug;51(8):1348-58.

Mikautadze E, Avaliani N, Kuchiashvili N, Nozadze M, Kiguradze T,
Pkhakadze V, Mamulaishvili I, Mikeladze E, Solomonia R. Anti-epileptic
properties of oleamide. BMC Proceedings. 2008;2(Suppl 1):42.

Anlezark G, Meldrum B. Blockade of photically induced epilepsy by
‘dopamine’ against ergot alkaloids. Psychopharmacology. 1978;57(1):
57-62.

Mimaki Y, Toshimizu N, Yamada K, Sashida Y. Anti-convulsion effects
of choto-san and chotoko (Uncariae Uncis cam Ramlus) in mice, and
identification of the active principles. Yakugaku Zasshi. 1997 Dec;117(12):
1011-21.

Shimada Y, Goto H, Itoh T, Sakakibara |, Kubo M, Sasaki H, Terasawa K.
Evaluation of the protective effects of alkaloids isolated from the hooks
and stems of Uncaria sinensis on glutamate-induced neuronal death in
cultured cerebellar granule cells from rats. J Pharm Pharmacol. 1999
Jun;51(6):715-22.

Frenk H. Pro- and anticonvulsant actions of morphine and the endogenous
opioids: Involvement and interactions of multiple opiate and non-opiate
systems. Brain Res Rev. 1983 Oct;6(2):197-210.

Karadag CH, Ulugol A, Dokmeci D, Dokmea I. The role of histamine
H1 receptors in the anticonvulsive effect of morphine against
maximal electroconvulsive shock in mice. Jpn J Pharmacol. 1996;71(2):
109-12.

Ribeiro RA, Leite JR. Nantenine alkaloid presents anticonvulsant effect
on two classical animal models. Phytomedicine. 2003;10(6-7):563-8.

Fu M, Sun ZH, Zuo HC. Neuroprotective effect of piperine on primarily
cultured hippocampal neurons. Biol Pharm Bull. 2010;33(4):598-603.
Joseph G, Chusid LMF, Nicholas K. Reserpine effects in epileptic monkeys.
Proc Soc Exp Biol Med. 1955;88:276-7.

Chermat R, Lachapelle F, Baumann N, Simon P. Anticonvulsant effect of
yohimbine in quaking mice: antagonism by clondine and prazosine. Life
Sci. 1979 Oct 22; 25(17):1471-5.

Alves AMH, Gongalves JCR, Cruz JS, Aratjo DAM. Evaluation of the
sesquiterpene (-)-a-bisabolol as a novel peripheral nervous blocker.
Neurosci Lett. 2010 Mar 12;472(1):11-5.

Quintans-Junior LJ, Guimaraes AJ, Araujo BES, Oliveira GF, Santana MT,
Moreira FV, Santos MRV, Cavalcanti SCH, Lucca Junior WD, Botelho
MA, Ribeiro LAA, Nébrega FFF, Almeida RN. Carvacrol, (-)-borneol and
citral reduce convulsant activity in rodents. Afr J Biotechnol. 2010 Sep 27;
9(39):6566—72.

de Sousa DP, de Farias NFF, de Almeida R. Influence of the chirality of
(R)-(-)- and (S )-(+)-carvone in the central nervous system: A comparative
study. Chirality 2007;19:264-8.

de Sousa DP, Gongalves JCR, Quintans-Junior L, Cruz JS, Aratjo DAM,
de Aimeida RN. Study of anticonvulsant effect of citronellol, a monoterpene
alcohol, in rodents. Neuroscience Lett. 2006 Jul 3;401(3):231-5.

de Almeida NR, de Sousa DP, de Farias Nobrega FF, de Sousa Claudino
F, Aradjo DAM, Leite JR, Mattei R. Anticonvulsant effect of a natural
compound a,B-epoxy-carvone and its action on the nerve excitability.
Neurosci Lett. 2008 Sep 26;443(1):51-5.

Chiou LC, Ling JY, Chang CC. Chinese herb constituent B-endesmol
alleviated the electroshock seizures in mice and electrographic seizure in
rat hippocampal slices. Neurosci Lett. 1997;231(3):171-4.

Muller M, Pape HC, Speckmann EJ, Gorji A. Effect of eugenol on
spreading depression and epileptiform discharges in rat neocortical and
hippocampal tissues. Neuroscience. 2006 Jun 30;140(2):743-51.
Elisabetsky E, Marschner J, Souza DO. Effects of linalool on glutamatergic
system in the rat cerebral cortex. Neurochem Res. 1995;20(4):461-5.

de Sousa DP, Quintans L, de Alimeida RN. Evalution of the anticonvulsant
activity of a-terpineol. Pharm Biol. 2007 Jan;45(1):69-70.

de Sousa DP, Nébrega FF, de Morais LC, de Almeida RN. Evaluation of
the anticonvulsant activity of terpinen-4-ol. Z Naturforsch C. 2009 Jan-Feb;
64(1-2):1-5.

de Almeida NR, Agra Mde F, Negromonte Souto Maior F, de Sousa DP.
Essential oils and their constituents: anticonvulsant activity. Molecules.
2011 Mar 23;16(3):2726-42.

Chaturvedi AK, Parmar SS, Bhatnagar SC, Misra G, Nigam SK.
Anticonvulsant and antiinflammatory activity of natural plant coumarins
and triterpenoids. Res Commun Chem Pathol Pharmacol. 1974 Sep;9
(1):11-22.

Pereira EC, Lucetti DL, Barbosa-Filho JM, de Brito EM, Monteiro VS,
Patrocinio MC, de Moura RR, Leal LK, Macedo DS, de Sousa FC, de



473.

474.

475.

476.

477.

478.

479.

480.

481.

482.

483.

484.

485.

486.

487.

488.

489.

490.

491.

492.

493.

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

Barros Viana GS, Vasconcelos SM. Coumarin effects on amino acid
levels in mice prefrontal cortex and hippocampus. Neurosci Lett. 2009
Apr 24;454(2):139-42.

Luszczki JJ, Wojda E, Andres-Mach M, Cisowski W, Glensk M, Glowniak
K, Czuczwar SJ. Anticonvulsant and acute neurotoxic effects of
imperatorin, osthole and valproate in the maximal electroshock seizure
and chimney tests in mice: a comparative study. Epilepsy Res. 2009
Aug;85(2-3):293-9.

Luszczki JJ, Andres-Mach M, Cisowski W, Mazol |, Glowniak K, Czuczwar
SJ. Osthole suppresses seizures in the mouse maximal electroshock
seizure model. Eur J Pharmacol. 2009 Apr 1;607(1-3):107-9.

Kavvadias D, Sand P, Youdim KA, Qaiser MZ, Rice-Evans C, Baur
R, Sigel E, Rausch W, Riederer P, Schreier P. The flavone hispidulin,
a benzodiazepine receptor ligand with positive allosteric properties,
traverses the blood-brain barrier and exhibits anticonvulsive effects. Br
J Pharmacol. 2004;142:81120.

Nassiri-Asl N, Shariati-Rad S, Zamansoltani F. Anticonvulsive
effects of intracerebroventricular administration of rutin in rats. Prog
Neuropsychopharmacol Biol Psychiatry. 2008 May 15;32(4):989-93.
Akula KK, Dhir A, Kulkarni SK. Effect of various antiepileptic drugs in a
pentylenetetrazol-induced seizure model in mice. Methods Find Exp Clin
Pharmacol. 2009 Sep;31(7):423-32.

Costantin L, Bozzi Y, Richichi C, Viegi A, Antonucci F, Funicello M, Gobbi
M, Mennini T, Rossetto O, Montecucco C, Maffei L, Vezzani A, Caleo M.
Antiepileptic effects of Botulinum Neurotoxin E. J Neurosci. 2005 Feb
23;25(8):1943-51.

Carlini EA, Mechoulam R, Lander N. Anticonvulsant activity of four
oxygenated cannabidiol derivatives. Res Commun Chem Pathol
Pharmacol. 1975 Sep;12(1):1-15.

Sumanont Y, Murakami Y, Tohda M, Vajragupta O, Watanabe H, Matsumoto
K. Prevention of kainic acid-induced changes in nitric oxide level
and neuronal cell damage in the rat hippocampus by manganese com-
plexes of curcumin and diacetylcurcumin. Life Sci. 2006 Mar 13;78 (16):
1884-91.

Obay BD, Tasdemir E, Timer C, Bilgin HM, Sermet A. Antiepileptic effects
of ghrelin on pentylenetetrazole-induced seizures in rats. Peptides. 2007
Jun;28(6):1214-9.

Obay BD, Tagdemir E, Tumer C, Bilgin HM, Atmaca M. Dose dependent
effects of ghrelin on pentylenetetrazole-induced oxidative stress in a rat
seizure model. Peptides. 2008 Mar;29(3): 448-55.

Champney TH, Hanneman WH, Legare ME, Appel K. Acute and chronic
effects of melatonin as an anticonvulsant in male gerbils. J Pine Res.
1996 Mar;20(2):79-83.

Johnson DD, McNeill JR, Crawford RD, Wilcox WC. Epileptiform
seizures in domestic fowl. V. The anticonvulsant activity of delta9-
tetrahydrocannabinol. Can J Physiol Pharmacol. 1975 Dec;53(6):1007-13.
Wada JA, Sato M, Corcoran ME. Antiepileptic properties of 39-
tetrahydrocannabinol. Exp Neurol. 1973 Apr;39(1):157-65.

Wada JA, Osawa T, Corcoran ME. Effects of tetrahydrocannabinols on
kindled amygdaloid seizures and photogenic seizures in Senegalese
baboons, Papio papio. Epilepsia. 1975 Sep;16(3):439-48.

Wada JA, Wake A, Sato M, Corcoran ME. Antiepileptic and prophylactic
effects of tetrahydrocannabinols in amygdaloid kindled cats. Epilepsia.
1975 Sep;16(3):503-10.

Dwivedi C, Harbison RD. Anticonvulsant activities of delta-8 and delta-9
tetrahydrocannabinol and uridine. Toxicol Appl Pharmacol. 1975 Mar;
31(3):452-8.

McCaughran JA Jr, Corcoran ME, Wada JA. Anticonvulsant activity of
delta-8- and delta-9-tetrahydrocannabinol in rats. Pharmacol Biochem
Behav. 1974 Mar-Apr;2(2):227-33.

Chesher GB, Jackson DM, Malor RM. Interaction of delta9-
tetrahydrocannabinol and cannabidiol with phenobarbitone in protecting
mice from electrically induced convulsions. J Pharm Pharmacol. 1975
Aug; 27(8):608-9.

Karler R, Cely W, Turkanis SA. The anticonvulsant activity of cannabidiol
and cannabinol. Life Sci. 1973 Dec 1;13(11):1527-31.

Karler R, Cely W, Turkanis SA. A study of the development of tolerance to
an anticonvulsant effect of delta9-tetrahydrocannabinol and cannabidiol.
Res Commun Chem Pathol Pharmacol. 1974 Sep;9(1):23-39.

Hill AJ, Weston SE, Jones NA, Smith |, Bevan SA, Williamson EM,
Stephens GJ, Wiliams CM, Whalley BJ. A9-Tetrahydrocannabivarin
suppresses in vitro epileptiform and in vivo seizure activity in adult rats.
Epilepsia. 2010 Aug;51(8):1522-32.

494,

495.

496.

497.

498.

499.

500.

501.

502.

503.

504.

505.

506.

507.

508.

509.

510.

511.

512.

513.

514.

515.

516.

Abdel-Hafez AA, Meselhy MR, Nakamura N, Hattori M, Watanabe
H, Mohamed TA, Mahfouz NM, el-Gendy MA. Potent anticonvulsant
paeonimetabolin-I derivatives obtained by incubation of paeoniflorin and
thiol compounds with Lactobacillus brevis. Chem Pharm Bull (Tokyo).
1998 Sep;46(9):1486-7.

Fang RM, Fang GL, Fang YQ. Effects of annao tablet on S100B and
NPY of cortex in chronic epilepsy rats. Zhongguo Zhong Yao Za Zhi. 2006
Oct;31(20):1719-21.

Shukia B, Khanna NK, Godhwani JL. Effect of Brahmi Rasayan on
the central nervous system. J Ethnopharmacol. 1987 Sep-Oct;21(1):
65-74.

Hung-Ming W, Liu CS, Tsai JJ, Ko LY, Wei YH. Antioxidant and
anticonvulsant effect of a modified formula of chaihu-longu-muli-tang. Am
J Chin Med. 2002;30(2-3):339-46.

Adekile AD, Odebiyi OO, Ojewole AO. Pharmacological studies on a
Nigerian herbal preparation: Il. Anticonvulsant evaluation of cow’s urine
concoction (CUC) and its individual components. J Trop Pediatr. 1983
Dec;29(6):299-302.

Tajuddin M, Khan NA, Afzal M. Analgesic, anticonvulsant and antipyretic
effects of a Unani compound formulation, Habb-e-Shifa. Indian Journal of
Traditional Knowledge. 2007;6(2):315-8.

Tsuda T, Kubota K, Yasuda K, Sugaya A, Sugaya E. Effect of Chinese
herbal medicine “kanbaku-taiso-to” on neuropharmacological tests.
J Ethnopharmacol. 1986 Mar;15(3):289-96.

Majumdar R, Bagade A, Phadke MA. Sizure control and pattern of
behaviour in children with simple febrile convulsions — Effect of Mentat
syrup. Indian Practitioner. 2001;54(10):729-32.

Adesina SK. Studies on a Nigerian herbal anticonvulsant recipe. Int
J Crude Drug Res. 1982;20(1):93-100.

Mckee R. Studies on a Nigerian herbal anticonvulsant recipe. 2010.
Available from: http://ehealthforum.com/blogs/colored_stone/studies-on-
a-nigerian-herbal-anticonvulsant -recipe-b//209.html#ixzzlaA5Jy2jk
Katiyar C, Kumar A, Bhattacharya SK, Singh RS. Ayurvedic processed
seeds of nux-vomica: neuropharmacological and chemical evaluation.
Fitoterapia. 2010 Apr;81(3):190-5.

Achliya GS, Wadodkar SG, Avinash KD. Neuropharmacological actions
of panchagavya formulation containing Emblica officinalis Gaerth and
Glycyrrhiza glabra Linn. in mice. Indian J Exp Biol. 2004 May;42(5):
499-503.

Balamurugan G, Muralidharan P, Selvarajan S. Antiepileptic activity
of polyherbal extract from Indian medicinal plants. J Sci Res. 2009;
1(1):153-9.

Sugaya A, Tsuda T, Sugaya E, Takato M, Takamura K. Effect of Chinese
medicine, Saiko-Keishi-To” on the abnormal bursting activity of Snail
neurons. Planta Med. 1978;34(7):294-8.

Jager AK, Mohoto SP, van Heerden FR, Viljoen AM. Activity of a traditional
South African epilepsy remedy in the GABA-benzodiazepine receptor
assay. J Ethnopharmacol. 2005 Jan 15;96(3):603-6.

Minami E, Shibata H, Nomoto M, Fukuda T. Effect of Shitei-To, a traditional
Chinese medicine formulation, on pentylenetetrazole-induced kindling in
mice. Phytomedicine. 2000;7(1):69-72.

Kulkarni SK, Joseph P. Anticonvulsant profile of siotone granules, a herbal
preparation. Indian J Exp Biol. 1998;36(7):658-62.

Sugaya E, Ishige A, Sekiguchi K, lizuka S, Ito K, Sugimoto A, Aburada M,
Hosoya E. Inhibitory effect of TJ-960 (SK) on pentylenetetrazol-induced
EEG power spectrum changes. Epilepsy Res. 1988 Jan-Feb;2(1):
27-31.

Mori A, Hamada H, Ohyama H, Hiramatsu M, Shinohara S. Antioxidant
effect of TJ-960, a Japanese herbal medicine, against free radical
induced neuronal cell damage. Proc Int Symp Nat Antioxid: Mol Mech
Health Effma, 1995;45-53.

Hakim MH, Siddiqui MMH, Khan AB. Antiepileptic activity of Vstukhudus
(Lavandula stoechas) in a case of secondary epilepsy. Hamdard Medicus.
1991;34(3):33-39.

Wang T. Effects of Chinese medicine zhenxianling in 239 cases of
epilepsy. J Tradit Chin Med. 1996 Jun;16(2):94—-7.

Yamahara J, Sawada T, Tani T, Nishino T, Kitagawa |, Fujimura H.
Biologically active principles of crude drugs. pharmacological evaluation
of the crude drug “zhu”. Yakugaku Zasshi. 1977;97(8):873.

Khazanov VA, Chaldysheva NV, Lokheh IV, Suslov NI. Agent possessing
anxiolytic, nootropic, anticonvulsant, antidepressive, cerebro-protecting
activity and ability to normalise transfer processes in brain synapses.
Russian Patent RU 2335293 C1 20081010; 2008.

97



517.

518.

519.

520.

521.

522.

523.

524.

525.

526.

527.

528.

529.

530.

531.

532.

533.

534.

535.

536.

537.

538.

539.

540.

541.

542.

543.

98

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

Arora SK, Srivastava V, Addepalli V, Natesan S, Goel R. Herbal extract
comprising a mixture of saponins obtained from Sapindus trifoliatus for
anticonvulsant activity. US Patent WO 2004019960 (A2); 2004.

Khaira AC, Dey PK, Mukherjee SR. Isolation of marsilin, a sedative and
anticonvulsant principle from Marsilea species. Indian Patent IN 90813 A1
19750830; 1975.

Zhao M. Use of plants of Cynoglossum of Boraginaceae for treating
nervous system diseases. Faming Zhuanli Shenqing, Chinese Patent CN
101172123 A 20080507, 7pp; 2008.

Mahli SS, Basu S. A process for the preparation of an antiepileptic
compound pongamol from the plant Pongamia pinnata. Indian Patent IN
190090 A1 20030607, 7 pp; 2003.

Bueter B. Plant extract. WO 2002007743 A2 20020131; 2007.

Raza M, Chaudhary MI. Medicinal plants with anticonvulsant activities.
Studies in Natural Products Chemistry. 2000;22(Part C):507-53.
Quintans-Junior LJ, Almeida JRGS, Lima JT, Nunes XP, Siqueira JS,
de Oliveira LEG, Almeida RN, de Athayde-Filho PF, Barbosa-Filho JM.
Plants with anticonvulsant properties — a review. Braz J Pharmacogn.
2008 Dec;18(Suppl.):798-819.

Jawaid T, Argal S, Singh S. Botanicals and herbs: A traditional approach
in treatment of epilepsy. Journal of Pharmacy Research. 2011;4(4),1138—
40. Available from: http://jpronline.info/article/view/6907/3549

Vyawahare NS, Khandelwal AR, Batra VR, Andnikam AP. Herbal
anticonvulsants. J Herbal Med Toxicol. 2007;1(1):9-14.

Malvi RK, Bigoniya P, Sethi S, Jain S. Medicinal plants used in the
treatment of epilepsy. International Research Journal of Pharmacy. 2011;
2(2):32-9. Available from: www.irjponline.com/vol2-issue2/6.pdf

Nsour WM, Lau CBS, Wong ICK. Review on phytotherapy in epilepsy.
Seizure. 2000;9:96-107.

Leal-Cardoso JH, Fonteles MC. Pharmacological effects of essential oils
of plants of the northeast of Brazil. An Acad Bras Cienc. 1999;71(2):207-13.
Adesina SK. Studies on some plants used as anticonvulsants in Amerindi-
ans and African traditional medicines. Fitoterapia. 1982;53(5-6): 147—-62.
Chauhan AK, Dobhal MP, Joshi BC. A review of medicinal plants showing
anticonvulsant activity. J Ethnopharmacol. 1988 Jan;22(1):11-23.
Stafford GI, Pedersen ME, van Staden J, Jager AK. Review on plants with
CNS-effects used in traditional South African medicine against mental
diseases. J Ethnopharmacol. 2008 Oct 28;119(3):513-37.

Muazu J, Kaita AH. A review of traditional plants used in the treatment
of epilepsy amongst the hausa/fulani tribes of northern Nigeria.
Afr J Trad CAM. 2008 Jun18;5(4):387-90. Available from: www.
africanethnomedicines.net

Tyagi A, Delanty N. Herbal remedies, dietary supplements, and seizures.
Epilepsia. 2003;44(2):228-35.

Awad R, Ahmed F, Bourbonnais-Spear N, Mullally M, Ta CA, Tang A,
Merali Z, Maquin P, Caal F, Cal V, Poveda L, Vindas PS, Trudeau VL,
Arnason JT. Ethnopharmacology of Q’eqchi’ Maya antiepileptic and
anxiolytic plants: effects on the GABAergic system. J Ethnopharmacol.
2009 Sep 7;125(2):257-64.

Singh A. Phytochemicals of Gentianaceae: a review of pharmacological
properties. Int J Pharm Sci Nanotechnol. 2008;1(1):33-6.

Attal AR, Otari KV, Shete RV, Upasani CD, Nandgude TD. Abrus
precatorius Linnaeus: a phytopharmacological review. Journal of
Pharmacy Research. 2010;3(11):2585—7. Available from: http://jpronline.
info/article/view/4194/2083

Raja AE, Vijayalakshmi M, Devalarao G. Acorus calamus Linn.:
Chemistry and Biology. Research Journal of Pharmacy and Technology.
2009;2(2):256-61.

Russo A, Borrelli F. Bacopa monniera, a reputed nootropic plant: an
overview. Phytomedicine. 2005;12:305-17.

Ngueyem TA, Brusotti G, Caccialanza G, Finzi PV. The genus Bridelia:
a phytochemical and ethnopharmacological review. J Ethnopharmacol.
2009 Jul 30;124(3):339-49.

Sethiya NK, Patel MB, Mishra SH. Phytopharmacological aspects of
Canscora decussata Roem. and Schult. Phcog Rev. 2010;4(7):49-57.
Devmurari V, Shivanand P, Jivani NP. A review on Carissa congesta:
phytochemical constituents, traditional use and pharmacological
properties. Int J Chem Sci. 2010;8(1):81-7.

Xiong MJ, Li ZH. Progress in syntheses of 3-n butylphthalide and its
analogues. Curr Org Chem. 2007;11(9):833—44.

Mukherjee PK, Kumar V, Kumar NS, Heinrich M. The Ayurvedic
medicine Clitoria ternatea-from traditional use to scientific assessment.
J Ethnopharmacol. 2008 Dec 8;120(3):291-301.

544,

545.

546.

547.

548.

549.

550.

551.

552.

553.

554.

555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

567.

568.

569.

Paul JHA, Seaforth CE, Tikasingh T. Eryngium foetidum L.: A review.
Fitoterapia. 2011;82(3):302-8.

Can OD, Orzturk Y, Ozkay UD. A natural antidepressant: Hypericum
perforatum L.: Review. Turkiye Klinikleri Tip Bilimleri Dergisi. 2009;29(3):
708-15.

Anwar F, Latif S, Ashraf M, Gilani AH. Moringa oleifera: a food plant with
multiple medicinal uses. Phytother Res. 2007;21(1):17-25.
Sathiyanarayanan L, Arulmozhi S. Mucuna pruriens Linn. - a
comprehensive review. Phcog Rev. 2007;1(1):157-62.

Khan W, Atar M, Shaikh T, Tambe R, Katekar S, Rub RA. Phytochemical
and pharmacological profile of miswak (Salvadora persica Linn.,
Salvadoraceae): an overview. Pharmacologyonline. 2010;2:534—-48.
Hosseinzadeh H, Sadeghnia HR, Imenshahidi M, Bazzaz BSF. Review
of the Pharmacological and Toxicological Effects of Salvia leriifolia. Iran
J Basic Med Sci. 2009 Spring;12(1):1-8.

Imanshahidi M, Hosseinzadeh H. The pharmacological effects of
Salvia species on the central nervous system. Phytother Res. 2006
Jun;20(6):427-37.

Ojewole JA, Mawoza T, Chiwororo WD, Owira PM. Sclerocarya birrea (A.
Rich) Hochst. ['Marula’] (Anacardiaceae): a review of its phytochemistry,
pharmacology and toxicology and its ethnomedicinal uses. Phytother
Res. 2010 May;24(5):633-9.

Shang X, He X, He X, Li M, Zhang R, Fan P, Zhang Q, Jia Z. The
genus Scutellaria an ethnopharmacological and phytochemical review.
J Ethnopharmacol. 2010 Mar 24;128(2):279-313.

Jain R, Sharma A, Gupta S, Sarethy IP, Gabrani R. Solanum nigrum:
Current perspectives on therapeutic properties. Altern Med Rev.
2011;16(1):78-85.

Zhang H, Ju A, Zhou X. Advances of study on chemical components
and biological activities of Stellera chamaejasme Linn. Zhongyaocai.
2006;29(11):1257-61.

van Wyk BE, Albrecht C. A review of the taxonomy, ethnobotany,
chemistry and pharmacology of Sutherlandia frutescens (Fabaceae).
J Ethnopharmacol. 2008 Oct 28;119(3):620-9.

Komane BM, Olivier El, Viljoen AM. Trichilia emetica (Meliaceae) - A
review of traditional uses, biological activities and phytochemistry. S. Afr.
Phytochem. Lett. 2011;4(1):1-9.

Zaware BB, Nirmal SA. An overview of Vitex negundo Linn.: chemistry
and pharmacological profile. Res J Pharm Biol Chem Sci. 2010;1(1):
104-14.

Passos CS, Arbo MD, Rates SMK, von Poser GL. Terpendides com
atividade sobre o Sistema Nervoso Central (SNC). Braz J Pharmacogn.
2009 Jan-Mar;19(1A):140-9.

Kumar RN, Chambers WA, Pertwee RG. Pharmacological actions and
therapeutic uses of cannabis and cannabinoids. Anaesthesia. 2001;56:
1059-68.

Hanrahan JR, Chebib M, Johnston GAR. Flavonoid modulation of
GABA(A) receptors. Br J Pharmacol. 2011;163:234-45.

Grunze H, Langosch J, Schirrmacher K, Bingmann D, Von Wegerer
J, Walden J. Kava pyrones exert effects on neuronal transmission
and transmembraneous cation currents similar to established mood
stabilizers--a review. Prog Neuropsychopharmacol Biol Psychiatry. 2001
Nov;25(8):1555-70.
Ashton CH. Biomedical
1999;4(2):111-26.
Chatterjee SS, Noldner M. Losigamone: from plant extract to antiepileptic
drug. CNS Drugs Rev. 1997;3(3):225-44.

Cao R, Peng W, Wang Z, Xu A. beta-Carboline alkaloids: biochemical and
pharmacological functions. Curr Med Chem. 2007;14(4):479-500.

Taha AY, Burnham WM, Auvin S. Polyunsaturated fatty acids and epilepsy.
Epilepsia. 2010 Aug;51(8):1348-58.

Ojemann LM, Nelson WL, Shin DS, Rowe AO, Buchanan RA. Tian ma, an
ancient Chinese herb, offers new options for the treatment of epilepsy and
other conditions. Epilepsy Behav. 2006 Mar;8(2):376-83.

Umukoro S, Aladeokin AC. Evaluation of the anti-stress and anticonvulsant
activities of leaf extract of Alchornea cordifolia in mice. J Ethnopharmacol.
2010 Feb 17;127(3):768-70.

Lodge D, Johnston GA, Curtis DR, Brand SJ. Effects of the Areca nut
constituents arecaidine and guvacine on the action of GABA in the cat
central nervous system. Brain Res. 1977 Nov 18;136(3):513-22.
Perazzo FF, Carvalho JC, Carvalho JE, Rehder VL. Central properties
of the essential oil and the crude ethanol extract from aerial parts of
Artemisia annua L. Pharmacol Res. 2003 Nov;48(5):497-502.

benefits of cannabinoids. Addict Biol.



570.

571.

572.

573.

574.

575.

576.

577.

578.

579.

580.

581.

582.

583.

584.

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

Sayyah M, Faraji H, Dehghani A, Bakhtiari H, Kamalinejad M, Narenjkar J.
Screening of the anticonvulsant potential of some common medicinal
plants of Iran in pentylenetetrazole and maximal electroshock seizure
models in male mice. Physiol Pharmacol. 2011 Spring;15 (1):66—71.
Singh PDA, West ME. Pharmacological investigations of sticky viscome
extract (Cleome viscosa L.) in rats, mice and guinea-pigs. Phytother Res.
1991 Apr;5(2):82—4.

Carlini EA, Contar J de DP, Silva-Filho AR, da Silveira-Filho NG,
Frochtengarten ML, Bueno OF. Pharmacology of lemongrass (Cym-
bopogon citratus Stapf). |. Effects of teas prepared from the leaves on
laboratory animals. J Ethnopharmacol. 1986 Jul;17(1):37—-64.

Lanhers MC, Fleurentin J, Dorfman P, Misslin R, Mortier F. Neuro-
physiological effects of Euphorbia hirta L. (Euphorbiaceae). Phytother
Res. 1996;10(8):670-6.

Bagheri SM, Sahebkar A, Gohari AR, Saeidnia S, Malmir M, Iranshahi
M. Evaluation of cytotoxicity and anticonvulsant activity of some Iranian
medicinal Ferula species. Pharm Biol. 2010 Mar;48(3):242-6.

Li BL, Chen YH, Hu R, Tang JJ, Zhao LM, Yuan BX. Sedative, hypnotic
and antiseizure effects of compound gardenia oil and jujube seed oil in
mice. Nan Fang Yi Ke Da Xue Xue Bao. 2008 Aug;28(9):1636-9.

Asuzu U, Ugwueze EE. Screening of Icacina trichantha extracts for
pharmacological activity. J Ethnopharmacol. 1990 Feb;28(2):151-6.
PerezdeAlejoLJL, Miranda TR, Rodriguez TG. Actividad anticonvulsivante
(antiepileptica) del extracto fluido de indigofera suffruticosa (afil cimarron).
Rev Cubana Plant Med. 1996;1(2):7-10.

Viola H, Wasowski C, Levi de Stein M, Wolfman C, Silveira R, Dajas F,
Medina JH, Paladini AC. Apigenin, a component of Matricaria recutita
flowers, is a central benzodiazepine receptors-ligand with anxiolytic effects.
Planta Med. 1995 Jun;61(3):213-6.

Oliveira MG, Monteiro MG, Macaubas C, Barbosa VP, Carlini EA. Phar-
macologic and toxicologic effects of two Maytenus species in laboratory
animals. J Ethnopharmacol. 1991 Aug;34(1):29-41.

Moreno L, Bello R, Primo-Yufera E, Esplugues J. Pharmacological pro-
perties of the methanol extract from Mentha suaveolens Ehrh. Phytother
Res. 2002 Mar;16(Suppl 1):S10-3.

Arora RB, Sharma PL, Kanti K. Antiarrhythmic and anti-convulsant activity
of Jatamansinone. Indian J Med Res. 1958;46:782-91.

Rucker G, Tautges J, Sieck A, Wenzl H, Graf E. Isolation and phar-
macodynamic activity of the sesquiterpene valeranone from Nardostachys
jatamansi DC. Arzneimittelforschung. 1978;28(1):7-13.

Mitra SK, Chakraborti A, Bhattacharya SK. Neuropharmacological studies
on Panax ginseng. Indian J Exp Biol. 1996 Jan;34(1):41-7.

Vishnukanta, Rana AC. Evaluation of anticonvulasant activity of Plumbago
zeylanica Linn. leaf extract. Asian Journal of Pharmaceutical and Clinical
Research. 2010 Jan-Mar;3(1):76-8. Available from: http://www.ajpcr.com/
Vol3lssue1/278.pdf

585.

586.

587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

597.

598.

599.

Thongpraditchote S, Matsumoto K, Temsiririrkkul R, Tohda M, Murakami
Y, Watanabe H. Neuropharmacological actions of Pluchea indica Less.
root extract in socially isolated mice. Biol Pharm Bull. 1996 Mar;19(3):
379-83.

Chakravarthy BK, Gode KD. Isolation of (-)-epicatechin from Pterocarpus
marsupium and its pharmacological actions. Planta Med. 1985 Feb;(1):
56-9.

Mehta C, Gupta U, Srivastava VK, Satyavati GV, Prasad DN. Pharm-
acological studies on Pterocarpus santalinus Linn (red sanders). J Res
Indian Med Yoga Homeopathy 1979;14:37-43.

Ali BH, Bashir AK, Banna NR, Tanira MO. Central nervous system activity
of Rhazya stricta (Decne) in mice. Clin Exp Pharmacol Physiol. 1995 Apr;
22(4):248-53.

Aboutabl EA, Nassar MI, Elsakhawy FM, Maklad YA, Osman AF, El-
Khrisy EA. Phytochemical and pharmacological studies on Sideritis
taurica Stephan ex Wild. J Ethnopharmacol. 2002 Oct;82(2-3):177-84.
Asuzu IU. Pharmacological evaluation of the folklore of Sphenostylis
stenocarpa. J Ethnopharmacol. 1986 Jun;16(2-3):263-7.

Amin KM, Rahman DEA, Al-Eryani YA. Synthesis and preliminary
evaluation of some substituted coumarins as anticonvulsant agents.
Bioorg Med Chem. 2008;16:5377-88.

Tortoriello J, Ortega A. Sedative effect of galphimine B, a nor-seco-
triterpenoid from Galphimia glauca. Planta Med. 1993 Oct;59(5): 398—400.
Nozadze M, Mikautadze E, Lepsveridze E, Mikeladze E, Kuchiashvili N,
Kiguradze T, Kikvidze M, Solomonia R. Anticonvulsant activities of myo-
inositol and scyllo-inositol on pentylenetetrazol induced seizures. Seizure.
2011;20:173-6.

Naik SR, Pilgaonkar VW, Panda VS. Neuropharmacological evaluation
of Ginkgo biloba phytosomes in rodents. Phytother Res. 2006
Oct;20(10):901-5.

Ye ZG, Wang JH, Liang AH, Xue BY, Wang YS, Wang ZM, Wang L, Li
CY, Zhang J, Huang N, Jin AY. Comparative studies on pharmacological
effects of angong niuhuang pill with its simplified prescription. Zhongguo
Zhong Yao Za Zhi. 2003 Jul;28(7):636-9.

Bhakuni DS, Goel AK, Jain S, Mehrotra BN, Patnaik GK, Prakash V
1988. Screening of indian plants for biological activity. Indian J Exp Biol.
1988;26:883-904.

Dhar ML, Dhar MN, Dhawan BN, Mehrotra BN, Srimal RC, Tandon JS.
Screening of Indian plants for biological activity. Part IV. Indian J Exp Biol.
1973;11:43-54.

Bhakuni OS, Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN. Screening
of Indian plants for biological activity. Part Il. Indian J Exp Biol. 1969;7:
250-62.

Bhakuni DS, Dhar ML, Dhar MM, Dhawan BN, Gupta B, Srimali RC.
Screening of indian plants for biological activity. Part Ill. Indian J Exp Biol.
1971;9:91.

99





