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ABSTRACT
The present report is an investigation of antiepileptic activity of Datura metel Linn. It is a well-known plant which is
used in Indian traditional medicine for Asthma, Rheumatism, Tumors, Cough, Fever, Antimicrobials and Epilepsy.
The aqueous extract of Datura metel were subjected to acute toxicity studies and then screened for antiepileptic
activity by maximal electroshock (MES) and isoniazid (INH) induced seizures in albino mice. Acute toxicity studies
of extract were toxic up to recommended dose 2000 mg/kg body weight orally as per OECD guidelines no.423.
Animals were treated with aqueous extract of 200, 400 and 600 mg/kg body weight. Phenytoin was used as
reference anticonvulsant drugs for comparison. The study reported the significant delay in clonic seizure induced by
INH and dose dependent decrease in duration of hind leg extensor phase in MES model. In MES model, Datura
metel showed significant reduction in duration of hind limb extension with 400 mg/kg dose and 600 mg/kg. Similar
dose dependent results were obtained in PTZ model by delayed the onset of clonic convulsions. Aqueous extract of
Datura metel showed anticonvulsant activity against MES and INH animal models. The aqueous extract of Datura
metel deserves further investigation for detailed elucidation of active constituents and the mechanisms of action.
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Introduction:

Epilepsy is a relatively common neurological disorder.
The term epilepsy is collectively designated for a group
of chronic central nervous system (CNS) disorder
characterized by spontaneous occurrence of seizures
generally associated with the loss of consciousness and
body movements (convulsion).[1] Epilepsy is often
defined as the occurrence of at least two unprovoked
seizures separated 24 hours apart but the latest
international consensus definition only requires a single
epileptic seizure as long as there is an enduring
predisposition to generate epileptic seizures.[2] Many of
the etiological factors leading to a first epileptic seizure
in the elderly cause an enduring predisposition to

seizures. There annual incidence of 50/100,000 per year.
Approximately 5-10% of the population will have at
least one seizure, with the highest incidence occurring in
early childhood and late adulthood.[3] WHO estimates
that eight people per 1000 worldwide have this disease.
Over half of the 50 million people with epilepsy
worldwide are estimated to live in Asia. Approximately,
85% of people affected with epilepsy live in developing
countries. Accurately 60% of all epilepsies are
idiopathic or cryptogenic.[4] It is estimated that there
are 55, 00,000 persons with epilepsy in India, 20,
00,000 in USA and 3,00,000 in UK. The annual
economic burden of epilepsy in India is 88.2%.[5], [6]
Epilepsy is slightly more common in men as compare to

1)DDT, Volume 16 Issue 30s, 2026

Page 863



Evaluation of Anti Epileptic Activity of Datura metel (Linn.) Leaves Against Maximal Electroshock and
Isoniazid Induced Seizures in Mice

women because estrogen has a seizure-activating effect,
whereas progesterone exerts a seizure protective
effect.[7] Seizures occur because a group of cortical
neurons discharge abnormally in synchrony. The
neuronal membrane potential is regulated by an accurate
balance between excitatory postsynaptic potential
(EPSP) and inhibitory postsynaptic potential (IPSP). If
this balance is compromised an epileptic seizure can be
generated.[8] A test commonly used to diagnose
epilepsy is called an electroencephalogram (EEG). The
doctor may also request a brain scan by using magnetic
resonance imaging (MRI), computed tomography (CT)
and positron emission tomography (PET) scan in order
to see structures inside the brain. Bromide was
introduced in 1857 for treating epilepsy and
Phenobarbital in 1912.[9], [10] Subsequently many
other anticonvulsants were discovered. Carbamazepine
and valproate are normally used in the treatment of
epilepsy but can cause a lot of adverse effect, now most
preferred drug are phenytoin and GABA analogue.[11],
[12]

Datura is mentioned in all the ancient scriptures of
Ayurveda. In ancient flora it is used in the treatment of
spasmodic asthma, fever with catarrhal symptoms,
anesthetic cough and convulsion.[13] It grows in waste
lands, along the roadside, gardens and railway lines, and
in scrub, jungles throughout the tropical parts of India.
D.metel can grow in very alkaline soil but is unable to
grow in the shade.[14] A coarse, shrubby annual with
large flower, 0.9-1.2 m high, alternate dark green leaves
grows throughout India. The plant as a whole has
narcotic, leaves are used as a local application
for rheumatic swellings of the joints, lumbago, sciatica,
neuralgia, and painful tumours. Seeds are used
externally for piles.[15] Scopolamine has analgesic and
sedative actions and produce amnesia. It also has anti-
inflammatory and anti-nociceptive property. It is acrid,
anti-hyperglycemic, hypolipidemic and antimycotic.
Aqueous extract are reported to be used in the treatment
of gastric pains and indigestion and may be useful for
the treatment of organophosphate poisoning.[16]
Several herbal medicines constitute a potentially
important avenue leading to novel therapeutic agent for
epilepsy that may not only prevent but also be safe,
inexpensive, highly tolerated and convenient for many
patients.[17] Every year a lot of plants from traditional
medicinal system have been screened for their potential
antiepileptic activity but only few of them are included
in health care system after clinical research.[18]

MATERIALS AND METHODS

Plant collection

Fresh leaves of Datura metel Linn used for the study
was collected from the waste lands, along the road side
and bank of Ganges River of Varanasi district, Uttar
Pradesh during August 2012. The sample drug has been
identified and Authenticated by Dr. K. N. Dubey at
Banaras Hindu University, Varanasi. The voucher
specimen of the plant was deposited at the college for
further reference.

Preparation of extract

Leaves were separated from other parts of the plant and
stored in polythene bag. The Leaves was air dried in
shade. The size were reduced and made to coarse
powder and then further passed through the appropriate
sieve number to obtain uniform particle size.[19] Dried
powder was extracted by using water in Soxhlet
apparatus. Coarse powdered was packed in soxhlet
column with water at boiling point. Temperature was
maintained at the level of boiling point and time taken
approximate 18-19 hr, until the leaves was colourless.
The extracts were concentrated on water bath and were
kept in desiccators.[20]

Preliminary Phytochemical screening

The phytochemical examination of the aqueous extract
of Datura metel was performed by the standard
methods.[21]

Animals used

Albino male mice (20-30g) were purchased from Jamia
Hamdard animal house, New Delhi. The animals were
maintained in a well-ventilated room with 12:12 hour
light/dark cycle in polypropylene cages.[22] The
animals were fed with standard pellet feed and water
was given ad libitum. Ethical committee clearance was
obtained from Institutional Animal Ethics Committee
(IAEC) of Committee for the Purpose of Control and
Supervision of Experiments on Animals (CPCSEA). All
test animals are allowed free access to food and water
ad libitum, both being withdrawn just prior to
experimentation.[23], [24]

Drugs and Chemicals

Phenytoin was obtained as a gift sample from Akum
Drugs and Pharmaceutical Company, Haridwar. Fresh
drug solutions were prepared on each day of the
experiments. Drugs were administered intraperitoneally
(i.p.) in a volume of 2 ml/100 g of animal.[25] Control
animals received equal volume of injections of the
appropriate vehicle. The doses and pretreatment times
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of the extract of the Leaves of Datura metel and the
standard antiepileptic drugs used were obtained from
preliminary studies in our laboratory. The pretreatment
dose and the times following the administration of either
isoniazid (300 mg/kg, s.c.) were Datura metel extract
(200, 400 and 600 mg/kg, i.p.), and phenytoin (25
mg/kg,i.p.).[26]

Acute Toxicity Study

Toxicity is the degree to which a substance is able to
damage an exposed organism. In screening drugs,
determination of LD50 (the dose which has proved to be
lethal to 50% of the tested group of animals) is usually
an initial step in the assessment and evaluation of the
toxic characteristics of a substance.[27] The acute
toxicity of aqueous extract of Datura metel was
determined as per the OECD guideline no. 423 (Acute
Toxic Class Method). It was observed that the test
extract was toxic even at 2000mg/kg dose. Hence, 1/10"
(200mg/kg), 1/5"™ (400mg/kg) and another dose
(600mg/kg) of this dose were selected for further
study.[28]

ANTIEPILEPTIC ACTIVITY

Effect on Maximal electroshock (MES)
seizures

Vehicle control mice developed tonic flexion of the
limb followed by tonic extension of hind limb (THLE)
after the MES test.[29], [30] There was significant
(P<0.05 and P<0.001) and dose dependent reduction in
duration of convulsion in mice treated with Datura
mettel(400 mg/kg) as compare to vehicle control
mice.[31] It also significantly and dose dependently
(P<0.05 and P<0.01) attenuated incidence of convulsion
induced after MES test. Mice treated with Datura metel
significantly decreased the mortality induced after MES
test.[32] Mice treated with phenytoin (25 mg/kg)
significantly decreased duration of THLE as well as
MES induced mortality and incidence of convulsion in
mice as compare to vehicle control mice.[33]

induced

Effect on Isoniazid (INH) induced seizures

Isoniazid (300 mg/kg s.c.) elicited tonic-clonic
convulsions followed by THLE and mortality in mice.
Mice treated with test drug significantly delayed onset
of convulsion as compared to INH control mice. There
was significant reduction in the duration of clonic and
tonic convulsion in test drug treated mice as compared
to INH treated mice.[34] Test drug treated mice showed
significant reduction in convulsion as compared to INH

treated mice[35]. Mice treated with test drug
(200mg/kg) failed to produce any significant reduction
in tonic convulsion as compared to INH treated
mice.[36]

Statistical analysis

The results of this study were expressed as mean +
standard error of mean (mean+=SEM). The significance
of differences among the groups was assessed by using
one way ANOVA and followed by Dunnet’s test.
Significance is established when probability value (p
value) is less than 0.05. P values are denoted as *P<0.05
as significant, **P<(.01 as highly significant and
***%P<0.001 as very highly significant.

RESULTS

Phytochemical screening

The results of preliminary phytochemical screening of
the aqueous extract of Datura metel revealed that
presence of alkaloids, glycosides, tannins, terpeniods,
phenols, amino acids and absence of steroids, flavonoids
and carbohydrates.

Effects of Datura metel on MES Induced Epilepsy

The duration of tonic hind limb extension in mice
treated with vehicle was 11+0.73 seconds. The Datura
metel at doses of 400 mg/kg were protect animals from
seizures and significantly (p<0.01) reduced the duration
of tonic hind limb extension (Fig-1). Whereas, the
standard drug phenytoin treated animals exhibits
abolished tonic hind limb extension.[37] Phenytoin
treated animals have shown 83.33% protection against
MES induced seizures where as Datura metel 600
mg/kg have shown 50% protection respectively (Table-

).

Effect of Datura metel on INH Induced Epilepsy

Isoniazid (300 mg/kg s.c.) elicited tonic-clonic
convulsions followed by THLE and mortality in mice.
Mice treated with Datura metel significantly delayed (P
< 0.05 and P < 0.001 respectively) onset of convulsion
as compared to INH control mice (Fig-2). There was
significant reduction in the duration of clonic and tonic
convulsion (P < 0.05 and P < 0.01 respectively) in 400
and 600 mg/kg treated mice as compared to INH control
mice (Fig-3). Datura metel (600mg/kg) treated mice
showed significant reduction (P < 0.05) in tonic
convulsion as compared to INH treated mice.[38] Mice
treated with Datura metel (200mg/kg) failed to produce
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any significant reduction in clonic-tonic convulsion as
compared to INH control mice. As depicted in table 2,
treatment with Datura metel (200mg/kg) significantly
protect (P <0.05 and P < 0.001 respectively) against
convulsions induced by single dose of INH as compared
to INH control mice.

Table-1: Effect of aqueous extract of Datura metel on
Maximum electroconvulsive shock (MES) induced
seizures in mice

S. | Treatme Time (sec) in various phases of

N nt convulsion (MEAN+SEM)

o.

1. No. | %
Dr | Do | Fle | Ext | Clo | Stu | of of
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(m | n on mal | mal
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) vul | tect

sed | ed
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ne+ | g+
INH | 300
3. |Phen | 5+ 0 0 0 0/6 100
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+
INH
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4. + 19.9" .60 |0.2%8 3
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dru | 400 (172.5+ |1.16+ |1.5+ | 3/6 50
g+ + |47 |0.3N 0488
INH | 300
600 |147.6+ (3+0.3 |4=+0. 1/6 | 83.3
+ |70 - = 3
300

Sali | ml | 0.3 | 73 |+0.7 |12.5
ne [/10| 6 6
+ Og
ME
S
3. Phen | 25 | O 0 |11x0 0 1/6 | 83.
ytoin .57 33
+
MES
20 |2.5+ [11.16 |12.83 (35.16 | 4/6 | 33.
4. | Tes | 0 |0.42 1098 |£0.7 |£6.5" 33
: - o NS .
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ME NS S NS
S | 60 |2.5+ [16.16 |9.8+ [20.33 | 3/6 | 50
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x5 NS

Values are expressed as mean = SEM by using one way
ANOVA and followed by Dunnet’s test.
n=6, "P<0.05, **P<0.01, *“P<0.001, NS-not significant

Table-2: Effect of aqueous extract of Datura metel on
isoniazid (INH) induced seizures in mice

Values are expressed as mean = SEM by using one way
ANOVA and followed by Dunnet’s test.
n=6, "P<0.05, **P<0.01, *“P<0.001, NS-not significant

Fig-1: Effect of aqueous extract of Datura metel
Linn. on Maximal electroconvulsion shock (MES)
induced seizures in mice.
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Values are expressed as mean = SEM by using one way
ANOVA and followed by Dunnet’s test.
n=6, "P<0.05, **P<0.01, ““P<0.001, NS-not significant
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Fig- 2: Effect of aqueous extract of Datura metel
Linn. on Isoniazid (INH) induced seizures in mice.

Onset of Convulsion

“ I I l o

Control  Standard Test 1 Test 2 Test 3
GROUPS

N
=1
S

-
v
S

Time in Seconds
-
v (=3
o (=]

o

Values are expressed as mean + SEM by using
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Fig- 3: Effect of aqueous extract of Datura metel
Linn. on Isoniazid (INH) induced seizures in mice.
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Values are expressed as mean + SEM by using

one way ANOVA and followed by Dunnet’s
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n=6, "P<0.05, “"P<0.01, “*P<0.001, NS-not
significant

DISCUSSIONS AND CONCLUSIONS

Currently available antiepileptic drugs are able to
efficiently control epileptic seizures in about 50% of the
patient, another 25% may shoe improvement, whereas
the remaining 25% of antiepileptic drugs do not benefit
significantly.[39] Furthermore, undesirable side effect
from the drugs used clinically often render treatment
difficult so that a demand for new types of antiepileptic
exists. One of the approaches to search for new
antiepileptic drugs is to investigate the naturally
occurring compounds, which may belong to new
structural classes.[40] In the present study, for the
screening of aqueous extract of Datura metel for
antiepileptic activity, two standard methods namely

maximal electroshock (MES) and Isoniazid (INH)
methods have been used.[41] In traditional medicine
system, many plants and herbs claimed to have
antiepileptic activity without any scientific basis. The
aim of the present study was to carry phytochemical
investigation and evaluation of putative antiepileptic
activity of leaves of Datura metel. The parameters
observed were the duration of tonic hind limb flexion,
tonic hind limb extension, clonus, stupor and incidence
of recovery and death. MES method has a high degree
of productivity for drugs useful in the management of
tonic- clonic seizures in man. The second group of mice
received a subcutaneous injection of isoniazid
(300mg/kg). Isoniazid is used widely for the treatment
and chemoprophylaxis of Tuberculosis, but can have
serious effect on the central nervous system causing
seizures and comas. The factor responsible for INH-
induced epileptic seizures is the decreased of GABA
below the critical level in some neurons. Phenytoin
treated group showed 100% protection of the animals.
INH-induced epileptic seizures in mice significantly
delayed the onset of seizures. The test group treated
showed protection of the animals from convulsion. The
induction of seizure with isoniazid (INH) results from
the action of pyridoxine.[42] The precipitating
mechanism of seizure is not exactly known but it may
relate to INH-induced pyridoxine deficiency.

In conclusion the result of the present study revealed

significant antiepileptic potential of the aqueous extract

of Datura metel. At a dose of 400 and 600 mg/kg body
weight, the test drug has shown statistically significant
anticonvulsant effect against both MES and INH
convulsions.[43] It is therefore possible that
antiepileptic activity of the plant may be exerted by the

various Phytoconstituents present in the plant i.e.

alkaloids, flavonoids, steroids, tannins, glycosides,

triterpenes, protein and amino acid and justify its use as

a traditional folk remedy for central nervous system

related activities. However, further studies are necessary

to ascertain its clinical effectiveness and the mechanism
of action of the extract and its active compound.[44]
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