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ABSTRACT  

Background: The aim is to evaluate the anticonvulsant activity of Aegle 

marmelos (L.) Corrȇa leaves alone and in combination with valproic acid by 

pentylenetetrazole (PTZ) induced seizure model in albino mice. Materials and 

Methods: Ethanolic extract of Aegle marmelos (L.) correa (EEAM) was 

prepared using Soxhlet apparatus. The anticonvulsant activity of 2 doses of 

EEAM (200mg/kg and 400mg/kg), standard drug valproic acid (therapeutic 

dose 100mg/kg, sub therapeutic dose (50mg/kg), combination of EEAM 

(200mg) and valproic acid (50mg/kg) and combination of EEAM (400mg/kg) 

and valproic acid (50mg/kg) were evaluated by pentylenetetrazole (PTZ) 

induced seizure model. After 60 minutes of oral administration of the test drug 

and standard drug, the albino mice were injected subcutaneously with PTZ 

(60mg/kg) to induce seizure. The onset and duration of clonic seizure with loss 

of righting reflex were observed in animals for 30 minutes. Result: EEAM 

exhibited significant anticonvulsant activity in PTZ model at higher test dose 

(400mg/kg) and in combination with valproic acid subtherapeutic dose 

(50mg/kg) when compared with control group while the lower test dose 

(200mg/kg) do not exhibit any anticonvulsant property. There was significant 

increase in the onset of clonic seizure (p<0.05) and significant decrease in the 

duration of clonic seizure (p<0.05) in all other groups except for lower test dose 

(200mg/kg) when compared to the control group. Conclusion: EEAM exhibited 

significant anticonvulsant activity only at higher dose of 400mg/kg and EEAM 

(both 200mg/kg and 400mg/kg) also potentiates the anticonvulsant activity of 

sub therapeutic dose of valproic acid when given in combination in the PTZ 

model. 

 
 

 

INTRODUCTION 
 

A seizure is a transient occurrence of signs or 

symptoms due to abnormal excessive or synchronous 

neuronal activity in the brain. Epilepsy describes a 

condition when there are recurrent seizures due to a 

chronic, underlying process.[1] 

According to WHO, epilepsy is one of the most 

common neurological diseases globally with nearly 

around 50 million people suffering from it.[2] Nearly 

80 % of people with epilepsy belong to low- and 

middle-income countries and are more prone to 

physical as well as psychological comorbidities (like 

depression and anxiety).[3] 

Etiology can be genetic, structural, metabolic, 

infectious, immune or unknown.[4] The underlying 

neuronal abnormality in epilepsy may be associated 

with enhanced excitatory amino acid (glutamate) 

transmission or impaired inhibitory (gamma amino 

butyric acid) transmission.[5] Regarding the former, 

genetic mutations or acquired functional alterations 

in Na+ and K+ channels have been identified. 

Regarding the latter, genetic mutations or acquired 

functional alterations leading to loss of function of 

GABAergic neurotransmission (alterations in GABA 

synthesis, release, or receptors) or gain of function of 

glutamatergic neurotransmission (alterations in 

glutamate receptors or reuptake) have been 

identified.[6] 

The classification of seizures as revised by the 

International League against Epilepsy include.[4] 

1. Focal onset seizures, when originating within 

networks limited to one hemisphere. It is further 

classified based on awareness (focal aware seizures 

and focal seizures with impaired awareness); based 

on the motor component (motor and non-motor 

seizures); based on clinical evolution (focal to 

bilateral tonic clonic seizures) 
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2. Generalised onset, when originating at some point 

within, and rapidly engaging, bilaterally distributed 

networks. It is further classified based on motor 

component (tonic clonic and other types of motor 

seizures) and non-motor (example absence seizure) 

3. Unknown onset 

The aim of treatment is cessation of seizures without 

side effects. Both conventional and newer 

antiepileptic drugs (AEDs) treat various types of 

seizures.[7] However, the currently used AEDs not 

only fail to control seizure in some patients, but it 

frequently causes side effects which is an important 

reason of treatment failure with antiepileptic drugs.[8] 

Various herbs have been used as an alternative 

medicine for the treatment of epilepsy.[9] The use of 

both conventional drug therapies and herbal 

medicines is a very common practice among epileptic 

patients.[10] 

Aegle marmelos (L.) Corrȇa (Manipuri: Hari-

khagok) commonly known as Bael belonging to the 

family Rutaceae, has been widely used in indigenous 

systems of Indian medicine due to its various 

medicinal properties. It is a medium to large sized 

deciduous glabrous, armed tree with the axillary and 

2.5 cm long alternate trifoliate leaves, short flower 

and globular fruits.[1] Various pharmacological 

studies have shown antioxidant, antidepressant and 

anti-anxiety, anti-inflammatory, nephroprotective, 

hepatoprotective, antimicrobial, analgesic activities 

of Aegle marmelos leaves.[12] Therefore, the present 

study was undertaken to evaluate the anticonvulsant 

activity of Aegle marmelos (L.) Correa leaves in 

suitable experimental animal model. 

 

 

 

 

 

 

MATERIALS AND METHODS 

 

Plant extract preparation: Aegle marmelos (L.) 

Correa leaves were collected from Imphal valley 

during the month of July 2020 and was authenticated 

by botany department, D.M. college, Imphal (acc no. 

DMH 12.2020). The leaves were cleansed, dried 

under shade, and powdered by mixer grinder. The 

ethanolic extract of Aegle marmelos (L.) Correa 

leaves were obtained by using Soxhlet apparatus as 

described by Knevel et al,[13] The percentage yield 

was 16%.  

Phytochemical analysis: Phytochemicals analysis of 

the extract was carried out using standard procedure. 

[14-17] It revealed the presence of alkaloids, flavonoids, 

saponins and tannins.  

Acute toxicity testing: Acute toxicity testing was 

done in healthy albino rats according to OECD 

guidelines 423. 18 Limit test with 2000 mg/kg was 

carried out with six animals (three animals per step). 

The extract was dissolved in 2% gum acacia and was 

given at 1mL/100 g of body weight in a single dose 

by gavage using a stomach tube. The animals were 

observed for 14 days. There was no mortality 

observed at the dose of 2000 mg/kg. Therefore 1/10th 

of maximum test dose i.e. 200 mg/kg and 400 mg/kg 

of EEAM were selected for the study as test 1 and test 

2 respectively. 

Experimental Animals:42 healthy adult albino mice 

weighing 20-30gm of either sex were used. Pregnant 

mice were excluded. Animals were housed into 7 

polypropylene cages with 6 animals in each cage. 

They were maintained at a temperature of 22 ± 1˚ C 

in a 12-hr light/ dark cycle with free access to water 

and standard diet. All experimental procedures were 

conducted after getting the clearance from the 

Institutional Animal Ethics Committee (IEAC), 

RIMS, Imphal, Manipur (Registration no: 

1596/GO/a/12/CPCSEA). 

Pentylenetetrazole model (PTZ model) 

 

Table 1: Allotment of animals to different groups and their treatment 

Groups (n=6) Treatment given 

I (Control) 1% Gum acacia 

II (VPA50) Valproic acid 50 mg/kg p.o. 

III (VPA 100) Valproic acid 100 mg/kg p.o. 

IV (Test 1) Dose 200 mg/kg p.o. 

V (Test 2) Dose 400 mg/kg p.o. 

VI (VPA 50 + T1) Valproic acid (50 mg/kg) + dose 200 mg/kg p.o. 

VII (VPA 50+T2) Valproic acid (50 mg/kg) + dose 400 mg/kg p.o. 

 

Valproic acid (VPA) and plant extract were 

suspended in 1% gum acacia and administered per 

oral (p.o) with feeding tube at uniform volumes of 

1ml/100g body weight as shown in the above table 60 

minutes prior to subcutaneous PTZ (60mg/kg) 

injection. The onset and duration of clonic seizure 

with loss of righting reflex were observed in animals 

for 30 minutes. 

The percentage protection was calculated as[19] 

 

 
Statistical analysis: The data were entered in 

Statistical Package for the Social Sciences (SPSS) 

version 21.0 and results were analysed for statistical 

significance using One-way Analysis of Variance 

(ANOVA) followed by Bonferroni test. P value less 

than 0.05 was considered significant. 
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RESULTS 

 

Table 2: Effect of standard drug (valproic acid) and Aegle marmelos on onset and duration of clonic seizure. 

Groups Onset (in secs) Duration of clonic seizure 

(in secs) 

Percentage protection (%) 

Control 190 ± 4.45 556 ± 15.36 0 

VPA 50 (50mg/kg) 303 ± 12.91 * 447 ± 13.59** 20 

VPA 100 (100mg/kg) 419 ± 23.71 **† 303 ± 9.96**†† 45 

TEST 1 (200mg/kg) 205 ± 33.96 ††‡ 514 ± 19.26*†‡ 8 

TEST 2 (400mg/kg) 302 ± 16.29 *‡‡§§ 447 ± 13.49**‡§§ 20 

VPA 50 + TEST 1 338 ± 17.27 **§§ 410 ± 12.36**‡§ 26 

VPA 50 + TEST 2 399 ± 17.75 **†§║ 360 ± 24.17**†§║ 35 

 

The results were expressed in mean ± SEM, p< 0.05 

was considered significant. 

** p< 0.001, *p<0.05 when other groups compared 

with control group. 

††p<0.001, † p<0.05 when subtherapeutic dose 

(VPA50) compared to VPA100, test 1, test 2, 

VPA50+ test 1, VPA50+ test 2 

‡p<0.001, ‡‡p<0.05, when standard therapeutic dose 

(VPA100) compared to test 1, test 2, VPA50+ test 1, 

VPA50+ test 2 

§p<0.001, §§p<0.05, when test 1 compared to test 2, 

VPA50+ test 1, VPA50+ test 2 

║p<0.05 when test 2 compared to VPA50+ test 1, 

VPA50+ test 2. 

(One way ANOVA followed by Bonferroni test).   

1. When compared to control group  

a) Onset of clonic seizure: There was significant 

increase in the onset of clonic seizure (p<0.05) in 

all other groups except for test 1 (200mg/kg). 

b) Duration of clonic seizure: there was significant 

decrease in the duration of clonic seizure (p<0.05) 

in all other groups except for test 1 (200mg/kg) 

when compared to the control group. 

2. When compared to standard subtherapeutic 

VPA50 group 

a) Onset of clonic seizure: there were significant 

increase in onset of clonic seizure in VPA100 and 

VPA50+ test 2 group (p<0.05) but test 1 showed 

significant decrease (p<0.05)  

b) Duration of clonic seizure: there were 

significant decrease in duration of clonic seizure 

in VPA100 (p<0.001) and VPA50+ test 2 

(p<0.005) but test 1 (p<0.05) showed increase in 

duration of clonic seizure. 

3. When standard therapeutic VPA100 group was 

compared with test 1, test 2, VPA50+ test 1 and 

VPA50 + test 2 

a) Onset of clonic seizure: there were significant 

decrease in onset of clonic seizure in test 1 

(p<0.001) and test 2 (p< 0.005)  

b) Duration of clonic seizure: there were 

significant increase in duration of clonic seizure 

in test 1, test 2, VPA50+ test 1 (p<0.001). 

4. When test 1 (200 mg/kg) was compared with test 

2, VPA50+ test 1 and VPA50 + test 2 

a) onset of clonic seizure: there were significant 

increase in onset of clonic seizure in test 2 

(p<0.05), VPA50+ test 1 (p<0.005) and VPA50 + 

test 2 (p<0.001) 

b) duration of clonic seizure: there were significant 

decrease in duration of clonic seizure in test 2 

(p<0.05), VPA50+ test 1 and VPA50 + test 2 

(p<0.001). 

5. When test 2 (400mg/kg) was compared with 

VPA50+ test 1 and VPA50 + test 2 

a) onset of clonic seizure: there was significant 

increase in onset of clonic seizure in VPA50 + test 

2 (p<0.05) 

b) duration of clonic seizure: there was significant 

decrease in duration of clonic seizure in VPA50 + 

test 2 (p<0.005) 

 

 
Figure 1: Effect of EEAM in different treatment groups 

of PTZ model showing onset and duration of clonic 

seizure (in seconds) 

 

DISCUSSION 
 

In PTZ induced seizure model, efficacy of a test drug 

as an anticonvulsant is measured by determining its 

ability to suppress clonic seizure. Pentylenetetrazole 

is a tetrazole derivative that exerts its convulsive 

effect by antagonising the inhibitory GABA 

neurotransmitter. In the present study, valproic acid 

was used as a standard drug for the PTZ induced 

seizure model.[20] 

Valproic acid has a broad-spectrum anticonvulsant 

action. It acts by several mechanisms which include 

prolongation of Na+ channel inactivation, weak 

attenuation of Ca2+ mediated T current, enhance 

release of inhibitory GABA neurotransmitter and 

blockage of excitatory glutamate neurotransmitter. It 

is effective in partial seizure and GTCS as well as in 

absence, myoclonic and atonic seizures.[21] 
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The PTZ model was evaluated as described by Vogel 

and Vogel.[22] There were significant increase in the 

onset of clonic seizure (p<0.05) and significant 

decrease in the duration of clonic seizure (p<0.05) in 

all other groups except for test 1 (200mg/kg) which 

show comparable result to the control group. This 

shows that the lower extract dose at 200mg/kg does 

not possess any anticonvulsant effect. 

When the onset of seizure for standard therapeutic 

VPA100 group (419 ± 23.71sec) was compared with 

other groups, the onset of clonic seizure in VPA50+ 

test 1 (338 ± 17.2 sec) and VPA50 + test 2 (399 ± 

17.75 sec) show comparable result. Similarly, when 

the duration of clonic seizure for therapeutic VPA100 

group (303±9.96) was compared to all other groups, 

group VPA50 + test 2 exhibit comparable result (360 

± 24.17). This shows that co administration of extract 

(dose at 200mg/kg and 400mg/kg) with sub 

therapeutic dose of valproic acid enhanced the 

anticonvulsant activity. This study finding is similar 

with previous study as conducted by Reeta et al.[23] 

 

CONCLUSION 
 

The ethanolic extract of Aegle marmelos (L.) correa 

produced significant anticonvulsant effect against 

PTZ induced seizure in mice but further study is 

required to elucidate its specific mechanism of action 

and active principles responsible for potential 

anticonvulsant property. 
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