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ABSTRACT
Title: Evaluation of anti-epileptic activity of ethanolic extract of Lantana camara Linn. in MES and PTZ
induced convulsions in rats
Objective: To evaluate the antiepileptic activity of ethanolic extract of Lantana camara Linn. in albino
Wistar rats.
Methods: In the present study ethanolic extract of Lantana camara Linn. was studied for its protective
effect against maximum electroshock (MES) and pentylenetetrazole (PTZ) induced convulsions in
Wistar rats. In MES method Seizures were elicited with a 60 Hz alternating current of 150 mA intensity
for 0.2 sec. The Wistar rats were pretreated with ethanolic extract of Lantana camara Linn (EELC) for
14 days and standard group animals with Phenytoin (25mg/kg/i.p.). In PTZ induced convulsions
method animals were pretreated with ethanolic extract of Lantana camara Linn. for 14 days and
standard group animals with Diazepam (4mg/kg/i.p.) on 14th day PTZ (80mg/kg/i.p) was used as the
inducing agent.
Results: It is found that treatment with ethanolic extract of Lantana camara Linn. (200 mg/kg and
400mg/kg) significantly (p<0.001) protected the animals especially hind limb tonic extensor (HLTE)
stage in MES induced epilepsy. It is also found that EELC 200 mg/kg and 400 mg/kg had shown a
significant (p<0.001) increase in onset of clonic convulsions comparable with standard treated animals.
Conclusion: The ethanolic extract of Lantana camara Linn. was showed significant (p<0.001) dose
dependent protection in Wisar rats against MES and PTZ induced convulsions.
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INTRODUCTION

million people in the entire world have suffered

Epilepsy is the term used for a group of

mental, neurological, or behavioral problems at

disorders

recurrent

some time in their life and the prevalence rate

spontaneous seizures that apparently result

for epilepsy are 1–2% of the world population2.

from complex processes involving several

The essential feature of the epilepsies is the

neurotransmitter

the

appearance of behavioural changes, termed

gabaergic

seizures. Such seizures are thought to occur via

system1. According to the WHO, about 450

an alteration in the behaviour of neuronal

characterized

glutamatergic,

systems

cholinergic,

by

such
and
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networks

in

induce the

kapha, malaria toothache, wounds, ulcers,

periods

of

swelling, skin diseases, fistula, pustules and

synchronized burst firing interspersed by

arthritis9. It is reported that the plant consists

periods of normal electrical activity3. Glutamate

potential antitumor agents10. The authors

and

are

reported the anti ulcerogenic activity of

quantitatively the most important excitatory

Lantana camara leaves on gastric and duodenal

and inhibitory neurotransmitters, respectively,

ulcers in experimental rats11. Present study was

in the mammalian brain4. Thus, receptors for

aimed to investigate the pharmacological effect

these two neurotransmitters are regarded as

of Lantana camara Linn. against antiepileptic

important targets

for antiepileptic drugs.

activity by using Maximum Electro Shock (MES)

Despite the state-of-the-art medical treatment,

and Pentylenetetrazole (PTZ) methods in

drug-resistance

Wistar rats.

spontaneous

ˠ-amino

the brain

that

expression

of

butyric

acid

remains

a

(GABA)

major

clinical

problem for one in three epileptic patients.

2

Approximately 30% of patients with partial

MATERIALS AND METHODS

epilepsy and 25% of patients with generalized

Plant collection

epilepsy

on

The aerial parts (leaves, stem, and fruits) of

medications5. These patients often receive

Lantana camara Linn. were collected during

multiple medical treatments to control their

December 2010 from Kakatiya University,

seizures. Thus, there is an unmet need for new

Warangal, Andhra Pradesh, India. It was

anti epileptic drugs. Herbal medicine could be a

identified and authenticated by Prof. Dr.

source for new therapeutics6.

Vatsaavaya S.Raju, Department of Botany,

Lantana camara (verbenaceae) also known as

Kakatyia University, Warangal, Andhra Pradesh,

“SPANISH FLOG”7. The native range of Lantana

India. The voucher specimen was maintained in

camara Linn. includes India, Mexico, Central

our laboratory for the future reference.

America, and the Greater Antilles. The Bahamas,

Preparation of extract:

Colombia, and Venezuela. In the Kenyon

The aerial parts of plant was dried in shade,

highlands it grows in many areas that receive

separated and made to dry powder. It was then

even minimal amount of rainfall. It can be seen

passed through the 40 mesh sieve. A weighed

in the wild and along footpaths, deserted fields

quantity (500gm) of powder was subjected to

and farms8. The parts of plants have been

continuous hot extraction in soxhlet apparatus

traditionally used

medicinal purpose.

using ethanol as solvent at a temperature range

Extracts of the fresh leaves are antibacterial and

of 60-70˚C. The extract was evaporated under

are traditionally used in Brazil as an antipyretic,

reduced pressure using rotary evaporator until

carminative and in the treatment of respiratory

all the solvent has been removed to give an

system infections. Plant pacifies vitiated vata,

extract sample. The ethanolic extract of Lantana

are

not

well

for

controlled
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camara Linn. yield thick green semisolid

Group-I: Control: Animals received vehicle (1%

residues (EELC, 25.8% w/w). The extracts were

w/v SCMC, 1ml/100 g).

subjected

Group-II: Animals received standard drug

to

preliminary

phytochemical

screening and EELC revealed the presence

(Phenytoin, 25mg/kg) intraperitoneally.

alkaloids, flavonoids, carbohydrates, glycosides,

Group-III & IV: Animals received EELC (200

tannins, terpeniods, and phenols12.

and 400 mg/kg/day, p.o.) respectively for 14

Experimental animals:

days.

Adult male Wistar rats, weighing 150-220g,

On the 14th day, Seizures are induced to all the

were procured from the animal house of St.

groups by using an Electro Convulsiometer.

John College of pharmacy, yellapur, Warangal

Maximal electroshock seizures were elicited by

(Reg., no.1278/ac/09/CPCSEA). The animals

a 60 Hz alternating current of 150 mA intensity

were kept in polypropylene cages (6 in each

for 0.2 sec14. A drop of electrolyte solution

cages) under standard laboratory condition (12

(0.9% NaCl) with lignocaine was applied to the

hr light and 12 hr dark day night cycle) and had

corneal electrodes prior to application to the

free access to commercial pellet diet with water

rats. This increases the contact and reduces the

ad libitum. The temperature was maintained at

incidence of fatalities. The duration of various

25 ± 10C with relative humidity (50 ±15%). The

phases of epilepsy (Flexion, Extensor, Clonus,

study was approved by the institutional animal

Stuper, and Recovery) were observed15. The

ethical committee. Ethical norms were strictly

percentage

followed during all experiments.

observing the number of animals showing

Acute oral toxicity study:

abolition of Hind Leg Tonic Extension (or)

The acute toxicity of 90% ethanolic extract of

extension not greater than 90°.

Lantana camara Linn. (EELC) was determined

Pentylenetetrazole

as per the OECD guideline no. 423 (Acute Toxic

convulsions:

Class Method). It was observed that the test

Adult male Wistar rats weighing 150 to 220 gm

extract was not mortal even at 2000mg/kg

were randomized and divided into four groups

dose. Hence, 1/10th (200mg/kg) and 1/5th

of six animals each (n=6).

(400mg/kg) of this dose were selected for

Group-I: Control: Animals received vehicle (1%

further study13.

w/v SCMC, 1ml/100 g).

Anti-Epileptic Activity:

Group-II: Animals received standard drug

Maximal electroshock seizures (Mes) induced

(Diazepam, 4mg/kg) intraperitoneally.

convulsions:

Group-III & IV: Animals received EELC (200

Adult male Wistar rats weighing 150 to 220 gm

and 400 mg/kg/day, p.o.) respectively for 14

were randomized and divided into four groups

days. On the 14th day, Pentylenetetrazole (PTZ)

of six animals each (n=6).

(90mg/kg body weight, s.c.) was administered

protection

was

estimated

(PTZ)

by

Induced
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to all the groups to induce clonic convulsions16.

convulsions. EELC 200 mg/kg and 400 mg/kg

Animals were observed for a

had shown a significant decrease in the

period of 30mins post – PTZ administration.

duration

The parameters noted were mean onset time of

comparable significance (p<0.001) with the

convulsions,

control and standard animals. The results were

duration

of

convulsion

and

of

tonic

extensor

phase

and

recovery/Death (% recovery or % of survival)

shown in Table.1 and Figure.1.

due to PTZ17.

Effects of EELC on MES Induced Convulsions
Diazepam treated animals have shown 100%

RESULTS

protection against PTZ induced seizures where

Effects of EELC on MES Induced Convulsions

as EELC 200 mg/kg and 400 mg/kg have shown

Phenytoin treated animals have shown 100%

69.97% and 81.5% protection respectively

protection against MES induced seizures where

against PTZ induced seizures. EELC 200 mg/kg

as EELC 200 mg/kg and 400 mg/kg have shown

and 400 mg/kg had shown a significant

68.88% and 83.66% protection respectively

increase in onset of clonic convulsions and

against MES induced seizures. The EELC at both

comparable (p<0.001 and p<0.001) with the

doses and standard treated animals had shown

control and standard animals. The results were

a significant change in duration at all stages of

shown in Table.2 and Figure. 2.

Table 1: Effect EELC on MES Induced Convulsions
Groups

Drug Treatment

I

Control

Percentage

Flexion

Extensor

Clonus

Stupor

Recovery

Protection

(Sec)

(Sec)

(Ssec)

(Sec)

(Sec)

0

6.64±0.26

13.4±0.84

15.20±1.24

30.86±0.82

162.40

100

3.46±0.46 a***

0

10.2±1.45 a***

12.26±0.45 a***

112.64

68.88

4.68±0.34 b***

4.17±0.16 b***

7.44±0.26 b***

18.34±2.34 b***

146.20

83.66

3.88±0.38 b***

2.19±0.24 b***

5.62±0.42 b***

15.24±1.72b**

122.46

(1% w/v SCMC)
II

Phenytoin
(25 mg/kg/i.p.)

III

EELC
(200 mg/kg/p.o.)

IV

EELC
(200 mg/kg/p.o.)

Values are mean ± SEM of six (n=6) observations
Comparison between: a- Group I and Group II, b- Group II Vs Group III, Group IV.
Statistical significant test for comparison was done by ANOVA, followed by Dunnet’s ’t’ test.
*p<0.05; ** p<0.01; ***p<0.001; ns-non significant.
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Table 2: Effect of EELC on PTZ induced epilepsy
Groups

Treatment

% of

Onset of

Duration of

Protection

Clonic convulsions

Convulsions

I

Control (1% w/v SCMC)

0

84.64±1.560

78.29±8.830

II

Diazepam (4mg/kg/i.p.)

100

745.30±9.320 a***

10.23±2.612a***

III

EEL (200 mg/kg/p.o.)

58.04

312.60±3.810b***

32.85±3.307b***

IV

EELC (200 mg/kg/p.o.)

71.07

408.70±3.676b***

22.63±1.260b***

Values are mean ± SEM of six (n=6) observations
Comparison between: a- Group I and Group II, b- Group II Vs Group III, Group IV.
Statistical significant test for comparison was done by ANOVA, followed by Dunnet’s ’t’ test.
*p<0.05; ** p<0.01; ***p<0.001; ns-non significant.
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DISCUSSION

presence of anticonvulsant compounds in

We have used the most popular two different

EELC.

animal models experiments such as MES and
PTZ

methods

characteristically

Similarly, we found that treatment with EELC

described three types of seizures activity18.

on PTZ induced rats significantly reduce the

The MES test is the most frequently-used as

duration of convulsion and delayed the onset

an

of

of clonic convulsion. AEDs effective in the

anticonvulsant activity of drugs for the

therapy of generalized seizures of (absence or

generalized

myoclonic)

animal

which

model

("grand

for

identification

mal")

tonic-clonic

petit

mal

type

such

as

seizures and partial seizures19,20. PTZ-induced

benzodiazepines, barbiturates and vigabatrine

seizures test is considered as an experimental

exhibit

model for the "generalized absence seizures"

various seizure pattern induced by PTZ24. It

and also a valid model for human generalized

was known that PTZ may be exerting its

myoclonic seizures and generalized seizures

convulsant effect by interfering the activity of

of the petitmal type21.

inhibitory neurotransmitter gamma amino

dose

dependent

suppression

of

butyric acid (GABA) at GABAA receptor25. The
In our present study, it is found that treatment

antagonism of PTZ- induced seizures suggests

with EELC on rats significantly protected the

the interaction of the EELC with the GABA-

animals especially hind limb tonic extensor

ergic neurotransmission.

(HLTE) stage in MES induced epilepsy. The
current antiepileptic drugs (AEDs) that are

From the above observation it could be

clinically effective in the management of

predicted that the ability of the extract to

grandmal

Phenytoin,

exhibit activity against these two types of

carbamazipine, primidone, valproate and

seizures suggests that it may act through

lamotigine all suppress the HLTE in MES

different

induced seizures22. Protection against HLTE

anticonvulsant effects, such as inhibition of

also indicates the ability of a testing material

voltage-gated

to inhibit or prevent seizures discharge within

enhancing the GABAergic pathway. Further

the brainstem seizure substrate23. The ability

studies to establish the active chemical

of the extract to inhibit the HLTE in MES test

constituent(s) of the extract and the exact

as compared to Phenytoin (100% protection)

mechanism of action is currently going on in

in the model suggests anticonvulsant activity

our laboratory.

epilepsy

such

as

for the management of generalized tonicclonic and partial seizures; it suggests the

6

mechanisms

sodium

to

elicit

channels

or

its

by
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