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ABSTRACT 

The roots of the plant Vetiveria zizanioides L. Nash belonging to grass family (Poaceae) is widely used in traditional medicine since 
ancient times to treat various medical illnesses including epilepsy. The oil extracted from the roots is useful in insomnia, depression, 
anxiety, nervousness, rheumatism, sprain, headache apart from its use in perfumery and aromatherapy. To evaluate the 
antiepileptic activity of Vetiveria zizanioides oil in Mice using Maximal electroshock and Pentylene tetrazol induced seizure models. 
48 adult male mice were selected and 24 mice were allocated to each model, electrical and chemical. The animals in each model 
were divided into 4 groups of 6 animals in each - control, standard and two test groups. Control group received normal saline + 
Tween 80 – 2ml/kg, standard group, Sodium valproate- 200mg/kg and the two test groups received Vetiver Oil (VO) 250 & 500 
mg/kg respectively. Antiepileptic activity was assessed based on duration of different phases of convulsions and mortality and the 
results were compared with control and standard. In MES model 250 mg of Vetiver oil reduced the duration of hind limb extension 
(HLE) in 3 out of 6 animals and seizure protection was 50% whereas 500mg decreased the duration of tonic HLE in 4 animals with 
the seizure protection of 66.6%. None of the animals died in MES model. In PTZ model both the doses of VO delayed the onset of 
clonic phase and prevented death in 50% of animals similar to the standard drug, sodium valproate. Vetiver oil has shown 
anticonvulsant activity in both MES and PTZ models. 500mg/kg of VO has higher protection against seizure in MES model and both 
250 and 500 mg were found to have equal efficacy as that of sodium valproate in PTZ model. 
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INTRODUCTION

pilepsy is a chronic brain disorder affecting more 
than 50 million people worldwide and imposes a 
large health burden on individual and society.1 

Though an ancient disease, its treatment and prevention 
is a challenge even today. The cause for epilepsy is still 
poorly understood. Epilepsy, similar to cardiac 
arrhythmia, develops due to abnormal and excessive 
electrical discharges which result in loss of balance 
between excitatory and inhibitory neuronal activity.2 The 
current treatment aims in preventing the excess 
abnormal electrical activity by blocking sodium, calcium 
channels and by restoring the neurotransmitter balance 
using glutamate inhibitors or GABA agonists.  

The current antiepileptic drugs (AEDs) though offer a 
wide range of therapeutic options, do not have the 
potential to prevent all the types of seizures and also the 
pathological processes. Most of the AEDs are taken 
lifelong and are not without side effects. The use of more 
than one drug predisposes to the risk of drug interactions 
and adverse effects. Hence there is a need to discover 
alternate drugs with improved efficacy and safety.  

Different parts of many medicinal plants have been 
screened to find out the presence of bioactive 
compounds with antiepileptic activity. Among them 
Vetiveria zizanioides is a well known plant used for its 
medicinal and non medicinal properties. 

Vetiveria zizanioides also known as “Chrysopogon 
zizanioides” is an aromatic plant native to India. The word 

Vetiveria is derived from Tamil word “Vetiver” meaning 
“root that is dug out”3 and zizanioides means “by 
riverside”. As the name indicates, it is most commonly 
found along the water beds. Vetiver is a tall, tufted, 
perennial, scented grass, with a straight stem, long 
narrow leaves and erect culms up to 2 meters height and 
over 2.5 meters with flower head. The roots are 
abundant, complex and extensive and have a lacework 
root system.  Its ecological distribution ranges from sandy 
seacoasts and swamps to plains and foothills. The roots of 
Vetiveria zizanioides contain essential/volatile oil, known 
as Vetiver oil or ‘khus oil’. Vetiver oil is used in traditional 
medicine and perfumery since ancient times. Indian tribes 
use Vetiver in mouth ulcer, hyper acidity, urinary tract 
infection, toothache, fever, boil, epilepsy, burn, 
snakebite, scorpion sting, rheumatism and headache.4,5 
Among the traditional uses mentioned, studies were 
conducted to evaluate the antimicrobial6, antifungal7, 
analgesic, anthelmintic8, antioxidant9-11, anti-
inflammatory12, anti-pyretic13, anti-arthritic14, anti 
hyperglycaemic15, sedative16 and Larvicidal activities.17 
The present study was undertaken to evaluate the 
antiepileptic activity of V. zizanioides oil in animal models 
of epilepsy using maximal electroshock (MES), 
pentylenetetrazole (PTZ) induced seizure in mice. 

MATERIALS AND METHODS 

The study was initiated after getting approval from 
Institutional Animal Ethics Committee. Letter 
No.IAEC5/Desp.No.41/Dt. 09.11.2012. 

Evaluation of Antiepileptic Activity of Vetiveria zizanioides Oil in Mice
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Drugs 

PTZ was purchased from Sigma Chemicals, Vetiver oil 
from Falcon Chemicals, Tween 80 from Merck Chemicals 
and Injection Sodium valproate of Sanofi Synthelabo 
(India) was purchased from the pharmacy of Chettinad 
Hospital and Research Institute. 

The test drug was prepared by mixing Vetiver oil with 
Tween 80 (emulsifying agent) & distilled water in the 
standard ratio of 4:2:1 (oil/emulsifying agent/water) to 
obtain the o/w emulsion of the Vetiver oil. The milky 
white emulsion obtained was further diluted with distilled 
water so that the concentration of VO obtained was 
1gm/ml of emulsion. 

Animals 

48 healthy adult male Swiss albino mice weighing 
between 25-30 grams were obtained from the Central 
Animal House of Chettinad Academy of Research 
Education. 24 mice were allocated to MES model and 24 
to PTZ model. Animals in each model were divided in to 4 
groups of 6 mice in each. Each group was housed in clean 
polypropylene cage in a well controlled environment with 
a 12 hour light and dark cycle along with free access to 
food and water. The animals were acclimatized for one 
week in the laboratory before the experiment.  

Dosage 

From the acute and sub acute toxicity studies conducted 
earlier LD50 was found to be 2985mg/kg 18. One-fifth of 
LD50 was taken as the maximum dose (500mg/kg) and 
one-tenth of LD50 as minimum dose (250mg/kg). 

MES model 

All the drugs were given intra peritoneal 30 minutes 
before inducing convulsions. The control animals were 
given normal saline + Tween 80 – 2ml/kg, the standard 
group received sodium valproate 200mg/kg and the two 
test groups were administered with 250(Test I) and 
500mg/kg (Test II) of Vetiver oil. Generalized seizure was 
induced with convulsiometer through a pair of ear 
electrodes using alternating current of constant 
frequency (60Hz) and 50mA for 0.2sec. An animal was 
considered protected if the characteristic electroshock 
convulsion is absent or there is reduction in the duration 
of hind limb extension. The duration of hind limb 
extension and percentage of animals protected in each 
group were recorded. 

PTZ model 

The mice were divided into four groups of 6 animals each. 
The control, standard and test drugs were administered in 
the same dosage as in MES model by intra peritoneal 
route 30 minutes before administration of 80 mg/kg of 
PTZ subcutaneously. Typical convulsions began in control 
group with jerking movements of the body followed by 
clonic convulsions within 2-3 minutes. The test groups 
were compared to that of control and standard for 
delay/prolong in the latency of onset convulsions which 

indicated anticonvulsant activity. The results were 
tabulated and analyzed. 

Statistical Analysis 

Statistical analysis was done using one way ANOVA. P 
valve of < 0.05 was considered significant. 

RESULTS 

A. MES model 

All the animals developed convulsions in control group 
but none of them died. 5 out of 6 animals did not develop 
convulsion in Standard group treated with Sodium 
valproate. The percentage of protection against 
convulsion was 83.3%. In the test group I, which was 
given 250mg/kg of VO, 3 out of 6 animals did not develop 
convulsion and the percentage of protection was 50%. In 
test group II (VO-500mg/kg) 4 animals did not develop 
seizure and percentage of protection was 66.6%.  

Statistical analysis of antiepileptic activity in MES model 
has shown that VO significantly decreased the duration of 
hind limb extension in both 250mg/kg (P<0.01) and 
500mg/kg (P<0.001) VO. The maximum seizure protection 
(66.6%) seen with 500mg/kg of VO was but lower than 
that of sodium valproate which offered 83.3% protection. 
(Table 1) 

B. PTZ model 

All the animals died in the control group. The delay in the 
onset of clonic phase and the number of animals died 
were found to be similar in the standard and the test 
groups. 50% protection was seen in all the three groups. 3 
Out of 6 animals died in standard as well as the two test 
groups. Both 250 and 500mg VO produced same result as 
that of standard. 

Statistical analysis of antiepileptic activity in PTZ model 
has shown that the percentage of animals protected was 
found to be the same in both sodium valproate and VO 
treated groups (P<0.05). (Table 2) 

No significant statistical difference was found between 
the standard and the test in both the models. 

DISCUSSION 

From the results it was seen that VO had antiepileptic 
action. The extent of antiepileptic action was observed to 
be different between MES and PTZ model. The 
antiepileptic activity was found to be lower than sodium 
valproate in MES model whereas it was found to be equal 
in PTZ model. Between the doses of VO 500mg/kg offered 
higher protection in MES model whereas both the doses 
exhibited the same effect in PTZ model. Statistical analysis 
had shown that there was no difference between the test 
and the standard. This indicates that VO preparations will 
have therapeutic benefit equal to that of sodium 
valproate in petit mal epilepsy and in grandmal epilepsy it 
will have an additive effect when given along with other 
antiepileptic drugs.  
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Table 1: Duration of hind limb tonic extension and Percentage of seizure inhibition in MES model 

Group (n=6) 
Mean ± SEM 

(seconds) 
Hind Limb Tonic Extension (HLTE) 

Protection against seizure (%) 
Present (+) Absent (-) 

Control 15.833±0.5426 6 0 0 

Standard 1.167±1.167** 1 5 83.3 

Test I 5.500±2.473* 3 3 50 

Test II 2.833±1.797** 2 4 66.6 

Values are expressed as MEAN±S.E.M. *P<0.01 ** P<0.001when compared to Control. 

Table 2: Onset of clonic convulsion and Percentage of animals protected from death in PTZ model 

Group (n=6) Mean ± SEM (minutes) 
No of animals Protection against 

seizure (%) Dead Alive 

Control 2.000±0.001 6 0 0 

Standard 3.667±0.4944* 3 3 50 

Test I 2.833±0.3073 3 3 50 

Test II 3.500±0.4282* 3 3 50 

Values are expressed as MEAN±S.E.M. * P<0.05 compared to Control. 
The Vetiver oil has more than 120 active chemical 
constituents. Most of the compounds can be grouped 
into aliphatic compounds (acyclic organic compounds), 
terpenes and terpene derivatives, benzene derivatives 
and miscellaneous compounds. Among them 
sesquiterpene which belongs to the class of terpenes, are 
known to have antiepileptic activity.19,20 Hence 
sesquiterpene in Vetiver oil may be responsible for 
anticonvulsant activity. 

It has been reported that Vetiver oil has protective 
activity against carbon tetra chloride induced hepato 
toxicity in animals and this action is mediated through 
the regulation of mitochondrial voltage-dependent anion 
channels present in the mitochondrial outer membrane.21 
The most common anion present in the brain is chloride 
ions. Increased activity of chloride ions causes neuronal 
inhibition.  

Vetiver oil is also known to have sedative effect and 
terpinen-4-ol (alcoholic group of sesquiterpene) present 
in Vetiver oil, is a CNS depressant which can facilitate 
GABA activity.22 

The facilitatory effect of Vetiver oil on voltage dependent 
chloride ion channel and the delay in the occurrence of 
convulsions in PTZ model might be due to the facilitation 
of GABA activity. GABA facilitation similar to 
benzodiazepines & barbiturates can result in antiepileptic 
activity.  

In MES model decreased duration of hind limb extension 
is reported to be due to inhibition of calcium ion 
conductance. Hence the mechanism of protection in 
grandmal epilepsy could be due to the inhibition of 
calcium ion channels.  

The mechanism of action of sodium valproate is 
inhibition of sodium and calcium ions as well as 
facilitation of GABA, chloride channels. VO appears to 

have similar mechanism of action of inhibiting calcium 
and facilitating chloride ions.  

The available evidences also show that Vetiver oil has 
facilitatory action on chloride channel and inhibitory 
action on calcium channel and both the actions could 
contribute to the anticonvulsant effect. 

Thus it is reported that Vetiver oil has antiepileptic 
activity in both MES and PTZ induced epilepsy. The 
efficacy of Vetiver oil when compared to control was 
found to be significantly greater. In MES model its effect 
was found to be lesser than sodium valproate but in PTZ 
model it was found to be equal to sodium valproate. 
Hence it can be used as an adjuvant drug along with 
other drugs in grandmal epilepsy. Whereas it can be used 
as an equivalent drug to other conventional drugs in 
generalized myoclonic and absence seizures. VO will 
facilitate the action of other antiepileptic drugs and the 
synergism that could occur will contribute to reducing the 
dose and adverse effects of the co-administered drugs. 

CONCLUSION 

The present study has shown that VO has anticonvulsant 
activity in both MES and PTZ mice models. VO exhibited 
equal efficacy as that of sodium valproate in PTZ model 
and comparatively lesser effect in MES model and thus it 
has a potential to be used as a sole antiepileptic 
/adjuvant drug in epilepsy. The antiepileptic activity of 
VO could be due to its rich content of sesquiterpenes 
which are known to have anticonvulsant action. The 
mechanism of action can be attributed to facilitation of 
chloride ion channel as well as inhibition of calcium 
channel. Further studies are needed to evaluate its 
mechanism of action, translate these findings into clinical 
trials and develop Vetiver oil as a new antiepileptic drug. 
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