
Introduction

Epilepsy is chronic serious neurological disorder, characterized 

by transient occurrence of abnormal, excessive and 

synchronous neuronal activity in the brain, associated with 

various neurological, cognitive and psychological signs and 

symptoms (Trinka et al., 2015). Around more than 50 million 

people in the world suffering from epilepsy and approximately 

5-8% of the general population experience at least one seizure in 

their lives (Newton and Garcia, 2012). The various chemical 

classes of drugs like barbiturates (Phenobarbitone), 

Succinimides (ethosuximide), Gamma amino butyric acid 

(GABA) analogs etc. are used in management of seizures 

(Goldenberg, 2010). Currently, antiepileptic drugs have limited 

efficacy and negative properties limit their use and cause 

difficulties in patient management (Dalic and Cook, 2016).  

World health organization reported that approximately 80% 

of people live with epilepsy in developing countries (Reddy, 

2005). Many new drugs like vigabatrin, topiramate, 

zonisamide levetiracetam, lamotrigine, lacosamide, 

rufinamide and stiripentol were developed and considered 

comparatively safe and represents a real progress in the 

treatment (Aneja and Sharma, 2013).  However, adverse 

effects also not been completely circumvented and nearly 30-

40% of the people continue to have seizures with these new 

antiepileptic drugs (Ezekiel et al., 2010). 

In traditional system of medicine various types of medicinal 

plants used for the treatment of epilepsy was scientifically 

proved to possess promising anticonvulsant activities in 

screening models of anticonvulsant activity (Wannang et al., 

2008). The use of traditional or folk medicinal plants 

represents “leads” compounds which is a short cut for 

discovery of modern medicines with novel structure which is 

cheaper and less time consuming (Soejarto, 1996; Plotkin, 

1988; Holland, 1994). 
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Abstract

Objective: The present study was designed to investigate the anti-epileptic activity of hydroalcohol extract of Mentha 

cordifolia against Pentylenetetrazole (PTZ) induced epilepsy in Swiss albino mice. The Materials and Methods: 

hydroalcohol extract of  was screened for its antiepileptic activity against Pentylenetetrazole (PTZ) Mentha cordifolia

induced epilepsy. The extract was given orally at the doses of 200 mg/kg and 400 mg/kg for 15 consecutive days prior to 

the induction of seizure. The protection action against PTZ induced seizure was evaluated by behavioral paradigm. 

Results: In Pentylenetetrazole induced epilepsy model, hydroalcohol extract of  at 200 mg/kg and Mentha cordifolia

400 mg/kg treated groups showed significant increase in onset of action and decrease in death latency, number of 

convulsions, number of Straub's tail, duration of convulsions, jerking, tonic, clonic, duration of Stuper and Straub's tail 

was observed. Present study shows that the potent antiepileptic role of hydroalcohol extract of Conclusion: Mentha 

cordifolia on Swiss albino mice showed significant changes in behavioral paradigm. Further studies are required to 

elucidation the potent action of  on treatment of epilepsy. Mentha cordifolia
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Mentha cordifolia commonly known as spearmint, marsh mint, 

pepper mint or mint and is locally well known in the Philippines 

as “yerba buena' or 'herba bueba' and it was classified by 

Quisumbing as  (Quisumbing, 1978; Escueta, 1987; M. arvensis

Cantoria, 1977; Mahendran and Rahman, 2020). Mentha 

cordifolia Mentha has couple of synonyms for this species like 

viridis Mentha cordifolia (L.), , etc. It is aromatic plant belong to 

Lamiaceae family.  is grown in Thailand and Mentha cordifolia 

Southeast Asian countries. It is a popular flavoring herb of Thai 

food and herbal tea.  shows some Mentha cordifolia

pharmacological properties like Antihypertensive activity 

(Poungrat et al., 2011). The leaves of  contain 0.8% M. cordifolia

volatile oil, consisting mainly of pulgenone, pitoeitone, and 

limonene (Tan, 1978), menthol, menthene, and menthenone 

(Quisumbing, 1978). Other constituents include cadinene, 1-

carvomenthone, isomenthone, 4,8-epoxy-p menthan-3-one, 2-

isopropylcyclo pentanone, 3,7-dimethyl-1,6-octadien-3-ol 

(linalool) (major component of oil), and p-menthan-2,5-diol. 

The chief constituents of the essential oil are carvone (55-75%) 

and limonene (upto 21.4%). The herb gave flavonoids, diosmin 

and diosmetin. Caffeic acid derivatives include rosmarinic acid 

in the volatile oil (Sharma, 2016).  

Materials and methods

Chemicals

Pentylenetetrazole (PTZ), 70% Alcohol, Diazepam and All 

other chemicals were of analytical grade.

Instruments

Double beam automated UV-Visible Spectrophotometer UV-

1601 (Shimadzu, Japan), Refrigerator, Centrifuge (MPW-

350OR, Korea), Auto analyzer (Star-21), Centrifuge 

(REMI/R248/99) and Compound Microscope (Olympus 

Magnus) was used.

Animals

Young  mice of male sex (22-35gm) were procured Swiss albino

from the Central Animal House of H.S.K College of Pharmacy 

Bagalkote. Animals were acclimatized to laboratory condition at 

room temperature prior to experimentation. Animals were kept 

under standard conditions of a 12-hour light/ 12-hour dark cycle 

with food and water ad-  in groups of plastic cages with libitum

soft binding. The protocol was approved by the Institutional 

Animal Ethics Committee of H.S.K. College of Pharmacy, 

Bagalkote (Ref. No: IAEC/HSKCOP/Aug 2022/UG1) and 

carried out in accordance with the CPCSEA Guidelines for the 

use and care of laboratory animals.

Collection Plant material and extraction

The Plant material was collected from the Bagalkote district of 

Karnataka. The plant was identified and authenticated at 

Basaveshwar Science College Bagalkote. The authentication 

number is BVS/Bot/2022/UG2. The plants leaves were 

washed thoroughly with water and allowed to shed dried. 

The dried plant leaves were subjected to coarse powder. The 

collected coarse powder was allowed to macerate with 

hydroalcohol up to 3 days with occasional stirring. The 

Macerated solution is allowed to dry at room temperature 

and obtained solid mass was stored in refrigerator at 2-4 C.°

Acute toxicity Study

Acute oral toxicity of  was studied by Mentha cordifolia

Naoual et al. (2022). According to him there was no signs 

and symptoms of toxicity and mortality was observed at the 

dose of 2000 mg/kg. Based on this we have selected 1/10  th

(200 mg/kg) and 1/5 (400 mg/kg) ratio of this dose for the th 

present activity.

Experimental Design for pentylenetetrazole induced 

model

Swiss albino mice were divided into 4 groups of 6 animals.

Group  I:  Control group received PTZ on 15  day, (n=6)th

Group II:   Standard group received diazepam 10mg/kg for 

15 days, (n=6)

Group III:  This group, received 200 mg/kg of Mentha 

cordifolia for 15 days and PTZ on 15  day, (n=6)th

Group IV   This group, received 400 mg/kg of : Mentha 

cordifolia for 15 days and PTZ on 15  day, (n=6) th

Mice were administered with respective treatments for 15 

days and on same day, PTZ 80mg/kg was injected 

intraperitoneally to mice 60 min after treatments and 30 min 

after the diazepam administration. Immediately after PTZ 

administration mice were observed for behavioral 

parameters such as (1) Onset of convulsions (elapsed time 

from PTZ injection until convulsion occurred), (2) 

Duration of seizure (Total time how much the animal is in 

convulsions), (3) Mortality for the duration of 30 minutes, 

(4) Tonic seizures, (5) Clonic seizures, (6) Straub's tail, (7) 

Stuper and (8) Jerky moments (Viswanatha et al., 2016). 

Results

The Effect of hydroalcohol extract of  Mentha cordifolia

on PTZ induced epilepsy in mice

The effect of HAMC on onset of action and death latency 

against PTZ induced epilepsy, The HAMC treated group 

shows significant ( <0.001) increase in Onset of Action and p

significant ( <0.01) decrease in death latency was observed p

as compared to Control group (Table 1). 

The effect of HAMC on No. of Convulsion and No. of 

Straub's tail against PTZ induced epilepsy,  The HAMC 

treatment group shows significant ( <0.01 to <0.001) p p

decrease in No. of Convulsion and No. of Straub's tail as 
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compared to Control group (Table 2).

The effect of HAMC on duration of Convulsion, Jerking, Tonic, 

Clonic, Stuper and Straub's tail against PTZ induced epilepsy, 

The HAMC treated group shows significant ( <0.001) decrease p

in Duration of Convulsion, Jerking, Tonic, Clonic, Stuper and 

Straub's tail as compared to Control group (Table 3).

Discussion

Epilepsy is an important problem in developing countries. 

GABA potentiating drugs like diazepam, benzodiazepine, 

barbiturate, valproate etc. have been adopted to treat 

epilepsy. However, prolonged use of such drugs develops 

tolerance and dependence. Further the side effects like 

weight gain, insomnia, reflex tachycardia; sexual 

dysfunction etc. limits the usage of such drugs.  As a result 19

of this people worldwide are looking at the alternative 

system of medicines like Ayurveda, Unani and Homeopathy 

etc. for remedies to cure the epilepsy (Ekstein and 

Schachter, 2010).

In continuation of such search the field survey was carried 

www.ajpp.in

Table 1. The Effect of hydro alcohol extract of  on onset of action and death latency against PTZ induced Mentha cordifolia

epilepsy in mice

All the values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by multiple comparisons Dunnett's test. 
The value significant** <0.01, *** <0.001 as compared to control group. p p

Table 2. The Effect of hydro alcohol extract of  on No. of Convulsion and No. of Straub's tail against PTZ Mentha cordifolia

induced epilepsy in mice

All values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by multiple comparisons Dunnett's test. The 

value significant* <0.05, ** <0.01, *** <0.001 as compared to control group p p p

Groups Time in minutes Number of animals 

survived 

% protection 

Onset of Action (Convulsions) Death latency 

Control 3.14 ± 0.19 5.84 ± 0.74 0/6 0 

Diazepam (10 mg/kg) 00 ± 00*** 00 ± 00** 6/6 100 

HAMC (200mg/kg) 4.59 ± 0.07*** 00 ± 00** 6/6 100 

HAMC  (400mg/kg) 4.34 ± 0.35*** 00 ± 00** 6/6 100 

 

Groups No. of Convulsion No. of Straub’s tail 

Control 1.87 ± 0.23 4.0 ± 0.4 

Diazepam 10 mg/kg 00 ± 00*** 00 ± 00*** 

HAMC (200mg/kg) 0.87 ± 0.12** 3.0 ± 0.0* 

HAMC (400mg/kg) 0.87 ± 0.12*** 2.0± 0.0*** 

 

Table 3. The Effect of hydro alcohol extract of  on Duration of Convulsion, Jerking, Tonic, Clonic, Stuper and Mentha cordifolia

Straub's tail against PTZ induced epilepsy in mice

All values are expressed as mean ± SEM, n=6, One way Analysis of Variance (ANOVA) followed by multiple comparisons Dunnett's test. The 

value significant ** <0.01, *** <0.001 as compared to control groupp p

Groups Time in Seconds 

Duration of 
Convulsion 

Jerking Tonic Clonic Stuper Straub’s tail 

Control 217.0 ± 8.13 6.0 ± 0.57 15.50 ± 0.28 4.75 ± 0.14 152.0 ± 12.06 25.25 ± 1.70 

Diazepam (10 mg/kg) 00 ± 00*** 00 ± 00*** 00 ± 00*** 00 ± 00*** 00 ± 00*** 00 ± 00*** 

HAMC (200mg/kg) 129.8 ± 5.94*** 1.83 ± 0.44*** 00 ± 00*** 00 ± 00*** 112.50 ± 0.86** 8.25 ± 0.75*** 

HAMC (400mg/kg) 104.3 ± 2.28*** 1.66 ± 0.33*** 00 ± 00*** 00 ± 00*** 55.50 ± 6.39*** 8.50 ± 1.32*** 
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out and whole plant of  contains chemical Mentha cordifolia

constituents like flavonoids, Rutin, Quercetin 3-O-glucoside, 

Quercetin, 3-O-glucoside-7-O-rhamnoside. There is report the 

rutin and quercetin possess CNS depressant activity. Since 

facilitation of excitatory transmission or reduction of inhibitory 

transmission is important    mechanism leading to epilepsy it was 

hypothesized that the plant containing there Mentha cordifolia 

phytoconstituents is useful in ameliorating epilepsy. Hence, the 

present study was planned to demonstrate the anti-epileptic 

activity of hydroalcohol extract of against Mentha cordifolia 

PTZ induced seizures in rats. In the first phase of the present 

study the plant material was collected, authenticated and the 

hydroalcohol extract of was prepared. The Mentha cordifolia 

chemical constituents like rutin and quercetin derivatives 

required for the antiepileptic activity which is highly soluble in 

hydroalcohol. So, extraction was carried out in hydroalcohol.

The effect of HAMC produced anticonvulsant activity in PTZ 

induced seizure model resembles diazepam in onset and duration of 

convulsion in rats. The probable mechanism associated by the 

extract may be due to GABA mediated occupational theory with the 

receptors there by augmenting inhibitory neurotransmission there 

by depressing neuronal brain parts. This signifies that the potential 

of anti-oxidant property offered by plant extract. Hence it may help 

in scavenge free radical which causes cellular damage of the brain 

cell and there by relieve oxidative stress produced in epileptic region 

of PTZ induced seizure in rat model (Zhu et al., 2014; Govindu and 

Adikay, 2014). The possible mechanism for all the protective action 

may be due to the presence of essential phytoconstituent (phenolics, 

steroids and flavonoids) present in them. The HAMC was subjected 

for preclinical studies using rats there is scope for clinical studies to 

validate further therapeutic benefits in human volunteers to find out 

the more detailed mechanism of action of this plant extract and 

ascertaining its isolated phytoconstituents responsible for the 

activity.

Conclusion

In the present study, hydro alcohol extract of Mentha cordifolia 

showed anti-epileptic activity against Pentylenetetrazole   

induced seizures in mice. Evidenced by decrease in the various 

phases such as stupor of convulsion in PTZ model and significant 

increase in onset in duration of seizure, decrease in duration of 

the seizure and reduced mortality rate in PTZ model in a dose 

dependent manner. In the PTZ model the effect shown by HAMC 

is similar to standard drug    because of reduction in the 

facilitation of Na  ions to the neuronal area of the brain.  So, this +

may be the reason for shortening in time of both the phases and 

delay in firing of neurons. Further studies are required to 

understand the molecular mechanism of this drug. 
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