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Abstract 

Decoctions of Stereospermum kunthianum Cham are used in Nigeria's folk medicine for the management of epilepsy 

and their efficacies are commonly applauded among the rural communities of northern Nigeria. The aim of the study 

is to investigate the behavioural and anticonvulsant properties of the standardized methanol extract of the stem bark 

of S. kunthianum, in order to scientifically establish its potential values in the management of convulsive and anxiety 

disorders. The oral median lethal dose (LD50) is determined in mice. The anticonvulsant effect of S. kunthianum was 

evaluated on pentylenetetrazole induced-seizure in mice and phenobarbitone induced-sleep was used to examine the 

sedative effect of the extract, marble burying test was performed to investigate the anxiolytic effect. The oral LD50 of 

the extract was assessed to be greater than 5000 mg/kg. S. kunthianum significantly extend the onset of 

pentylenetetrazole induced seizure and reduced the episodes as well. It shortened the onset and prolonged the duration 

of Phenobarbitone-induced sleep, it also significantly decreased the number of marbles buried by the mice, signifying 

anxiolytic effect. Our study offers scientific proof that the extract may possess psychoactive principles with potential 

anticonvulsant and anxiolytic properties. 
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INTRODUCTION 

Epilepsy is a term used to describe a 

chronic brain syndrome of various aetiologies, 

categorized by recurring seizures due to 

excessive discharge of cerebral neurons. It is 

related to a variety of clinical symptoms (e.g. 

disturbances of consciousness, movement and 

sensation) and laboratory manifestations of 

electroencephalographic (EEG) changes such 

as hyper synchronization of electrical activity 

of the brain [1]. Epilepsy is the commonest 

chronic neurological illness in the world, it 

affects individuals of all race, ages and social 
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class. It is projected that over 50 million people 

suffer from epilepsy worldwide, up to 75% of 

the sufferers live in resource-limited countries 

with very little access to medical services or 

treatment [2,3]. Although epilepsy is an illness 

that is treatable many are unable to pay for 

treatment due to poverty and lack of resources. 

Therefore, it is essential to evaluate plants that 

are readily available in our setting for safety 

and efficacy to enable people living in the 

resource-limited areas to have access to safe 

and efficacious drugs within their location. 

Stereospermum kunthianum (Cham, Sandrine 
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Petit), is a medicinal plant extensively used by 

the people of Sudano-Guinea as remedy 

against cough, rheumatism, ulcers, leprosy and 

respiratory infection [4]. Decoctions of the 

stem back is recognized to have antiseptic and 

diuretic properties. The isolation and xanthine 

oxidase inhibitory effect of the plant secondary 

metabolites has been described [5]. A 

decoction of the stem-bark of the plant is used 

in treating venereal diseases; gonorrhoea, 

diarrhoea and dysentery. It is also used in the 

management of ulcers, skin eruptions, leprosy 

and pneumonia [5]. It is also used for the 

treatment of epilepsy and psychosis in northern 

Nigeria, though this effect has not been 

verified scientifically, this formed the basis of 

the study. 

 

EXPERIMENTAL METHODS 

Stem bark of S. kunthianum was 

collected from a traditional medicine 

practitioner; Pastor Sati from Jos North Local 

Government Area of Plateau State, Nigeria. 

The plant was identified and authenticated by 

Mr. J. J. Azila of the herbarium unit of the 

Federal College of Forestry, Jos. The bark was 

split, cleaned, air dried for 2 weeks and 

grounded into a coarse powder using a pestle 

and mortar. One hundred grams (120 g) of the 

coarse powder was exhaustively extracted with 

600 ml of methanol using a Soxhlet extractor 

for 72 h at room temperature. The solvent was 

removed under reduced pressure using a rotary 

evaporator and it gave a yield of 50.4g (42%) 

(w/w). Male and female Swiss albino mice 

(25–30 g), acquired from the Animal house of 

the Department of Pharmacology, Faculty of 

Pharmaceutical Sciences, University of Jos 

were used. All animals were kept in standard 

conditions of temperature (23°C) and light 

(12/12 h light/dark cycle), and fed with 

standard feed and water ad libitum. The mice 

were approved for use by the institutional 

ethics committee after reviewing the protocol 

for good laboratory practice and animal 

handling, which is in agreement with the 

National Institutes of Health Guide for the 

Care and use for Laboratory animals (NIH 

Publications No. 80-23, revised 1996). All 

efforts were made to reduce the number of 

mice used and their suffering. 

Drugs and treatment. The following drugs 

were used: pentylenetetrazole powder, were 

purchased from Sigma Chemical Co. Ltd, 

USA, and diazepam injection from Roche 

Product Ltd. Abuja regional office, Nigeria. S. 

kunthianum bark extract (SKBE) was re-

suspended in physiological saline solution 

which was also used as solvent for the other 

drugs. All solutions were administered 

intraperitoneally (ip) at a volume of 5 mL/kg 

body weight. 

Acute toxicity study. The oral median lethal 

dose (LD50) of the extract was accessed in mice 

using the method of Lorke [6]. Nine mice were 

selected and weighed. They were randomly 

divided into three groups of three mice each. 

Animals in each group received oral dose of 

10, 100, and 1000 mg/kg of the aqueous 

extracts respectively and were observed for 

signs of toxicity and death for a duration of 24 

hours. In the 2nd phase of the test, a dose of 

1,600, 2,900 and 5000 mg/kg was 

administered. The Lethal dose (LD50) was 

calculated as the square root of the products of 

the maximum dose that did not kill the animals 

and the minimum dose that killed the animals. 

The anticonvulsant effects of SKBE were 

evaluated in mice using the method described 

by Bhutada et al [7] with slight modifications. 

Mice were kept overnight in transparent mice 

cages in the laboratory to acclimatize to their 

new environment before commencing the 

experiment. Pentylenetetrazole (PTZ, 85 

mg/kg), a standard convulsant agents; was 

used to induce seizures in the mice. 

Phenobarbitone (PBT, 30 mg/kg) was used as 

the reference anticonvulsant drugs for 

comparison. The mice were observed for 

convulsion for a period of 1 h post-treatment 

with PTZ, the onset and episodes of seizures 

were noted, seizures manifested as tonic hind 



49 

L.D. Ior et al. / J. Pharmacy & Bioresources 18(1), 47-52 (2021) 

limb extension. The ability of the extract 

(SKBE; 200 – 800 mg/kg) to prevent or 

prolong the latency of seizure considered an 

indication of the anticonvulsant activity [8]. 

Mice were observed for mortality within 24 h. 

All experiments were done between 9.00 h and 

16.00 h in a quiet room. 

Phenobarbitone-induced sleep in mice. This 

test was carried out in 5 groups of 5 mice, 

which were treated as follows: group one were 

administered saline, another group received 

diazepam (20 mg/kg) and three groups 

received SKBE (200–800 mg/kg). 

Phenobarbitone (70 mg/kg) was administered 

to all the mice thirty minutes post-drug 

administration. The mice were individually 

observed for the onset and duration of sleep, 

with the criterion for sleep being loss of 

righting reflex [9], shown by the animals' 

inability to return to an erect position on all 

four limbs after being mildly turned sideways. 

The interval between loss and recovery of 

righting reflex was considered as the duration 

of the hypnotic effect. 

Evaluation of anxiolytic activity. A cage (16 

× 10 × 5 inches) was filled to about 5 cm deep 

with husk bedding material that was uniformly 

dispersed into a flat surface across the whole 

cage. Animals were randomly distributed into 

5 groups of 5 mice each in a cage measuring 

16 X 10 X 5 inches. The first group received 

saline (5 mL/kg); the next three groups were 

administered SKBE at doses of 200, 400 and 

800 mg/kg respectively. The last group 

received fluoxetine 10 mg/kg. The animals 

were habituated in the first phase of the test, 

they were individually placed in the cage 

without any marbles and left to explore it for 

20 min before they are removed. During the 

testing phase, twenty glass marbles (1.5 cm in 

diameter) were evenly spaced in a 4 × 5 grid 

on top of the bedding. Each mouse was then 

placed in the cage and allowed to explore it for 

20 min. At the end of the 20 min period, mice 

were removed from the cage and the number of 

marbles buried with bedding up to 2/3 of their 

depth were noted.  

Statistical analysis. All quantitative data were 

analysed using the Graph Pad Prism® software 

(version 6).The data were expressed as mean ± 

standard error of the mean (SEM). Statistical 

differences between control and treated were 

determined by two way analysis of variance 

(ANOVA) and one way ANOVA in the marble 

burying test, with Newman-Keuls post hoc 

test. Significance was set at p < 0.05. 

 

RESULTS 

Lethal effects were not observed after 

the oral administration of the methanol extract 

at doses of 1600, 2900 and 5000 mg/kg. The 

oral. LD50 of SKBE in mice was estimated to 

be greater than 5000 mg/kg. Effect of methanol 

stem bark extract of S. kunthianum on 

pentylenetetrazole induced convulsion in 

Mice; Pretreatment with SKBE produced a 

dose-dependent protection against PTZ-

induced tonic seizures and mortality in mice. 

Methanol extract of SKBE 200, 400, and 800 

mg/kg significantly (p<0.05) attenuated the 

convulsive effect induced by PTZ. (Fig. 1). 

Animals treated with Phenobarbitone (70 

mg/kg) showed loss of righting reflex. SKBE 

(200, 400 and 800 mg/kg) significantly 

(p<0.05) shortened the onset and prolonged the 

duration of phenobarbitone-induced sleep in 

mice (Fig. 2). Methanol extract of SKBE at 

200, 400 and 800 mg/kg significantly (p<0.05 

mg/kg) attenuated the defensive burying of the 

mice, indicating anxiolytic effect of the extract 

(Fig 3) 

 

DISCUSSION 

The result obtained in this study 

indicated that the stem bark of S. kunthianum 

is safe for consumption and possess 

psychoactive principles with potential 

usefulness in the management of convulsive, 

insomnia and anxiolytic disorders, SKBE dose 

dependently produced significant increase in 

the onset of convulsion and reduced the 
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episodes of convulsion respectively compared 

to the control, it potentiated phenobarbitone-

induced sleep and decrease significantly 

marble burying behaviour in mice. The acute 

toxicity study indicated that the stem bark 

extract of S. kunthianum at a dose of 5000 

mg/kg showed no observable signs of toxicity 

or mortality in mice, signifying its apparent 

safety [10, 11]. SKBE significantly protected 

mice against PTZ induced seizures, by dose 

dependently delaying the onset and decreasing 

the episodes of myoclonic jerks and 

prolonging the latency of tonic seizures. Even 

though the mechanisms of PTZ-induced 

seizures is not very clear, studies have 

indicated that PTZ induces seizures by 

blocking the major inhibitory pathways 

facilitated by the major inhibitory 

neurotransmitter GABA, at all levels of the 

CNS [12-14]. It was also observed that PTZ 

induced seizures, can be blocked by standard 

antiepileptic drugs such as diazepam and 

phenobarbitone that are believed to act by 

augmenting GABA-mediated inhibition in the 

brain [15, 16]. A number of 

electrophysiological and biochemical data also 

supported the role of the glutamatergic 

mechanism in PTZ-induced seizures. The 

stimulation of N-methyl D-aspartate (NMDA) 

receptor system seems to be involved in the 

initiation and proliferation of PTZ-induced 

seizures [17, 18].  Therefore, drugs such as 

felbamate that block glutamatergic excitation 

propagated by NMDA receptor have shown 

anticonvulsant activity against PTZ-induced 

seizures [15, 19]. Henceforth, the 

anticonvulsant effects of SKBE seen in this 

study against PTZ induced seizures might be 

attributed to blockade of glutamatergic 

neurotransmission facilitated by the NMDA 

receptor.  

The extract at all doses used was able 

to significantly shorten the onset and prolong 

the duration of phenobarbitone-induced sleep 

in mice thus confirming the sedative properties 

of SKBE. Endogenous neurotransmitters in the 

brain particularly dopamine, norepinephrine, 

acetylcholine, serotonin, GABA, histamine 

and neuropeptides have been observed to play 

significant roles in sleep mechanisms [20, 21]. 

The effects of the extract on phenobarbitone-

induced sleep in mice may be ascribed to its 

potential interactions with some of the above-

mentioned central neurotransmitters involved 

in sleep regulation [22]. 

One of the distinctive behaviours of 

rodents, either in their natural environment or 

in laboratory settings, is known as ‘defensive-

burying’, it refers to the act of covering the 

material that are on the surface of the cage, 

with normal movement of the forelegs, in order 

to hide the confined sources of aversive 

stimulus or possible danger [23]. This 

behaviour is also elicited in the presence of 

apparently harmless substances, such as 

marbles used in the behavioural test, this has 

made some authors to query the defensive 

nature of this behaviour [10]. However, 

previous studies have revealed that clinically 

active anxiolytic drugs suppress the defensive 

burying response in rodents, making this 

behaviour an index of anxiety in preclinical 

studies of neurobiology and pharmacology of 

this human emotion [23]. For this reason the 

Marble-burying test is used widely to study 

anxious behaviour in rats and mice, and lately 

to assess the compulsive behaviour related to 

obsessive–compulsive disorder [24]. 

Fluoxetine a selective serotonin reuptake 

inhibitor (SSRI) was used as anxiolytic agent 

based on the observation that preclinical and 

clinical studies suggest the existence of a 

neurobiological connection between emotional 

and cognitive processes. Therefore, anxiety 

disorders may arise due to excessive 

manifestation of aversive memories. Clinically 

active anxiolytics, may therefore suppress 

anxiety through a disruption of the association 

between emotion and cognition. Both animal 

and human research, present evidence in 

support of this theory [25].  
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Fig 1.  Effect of Methanol Stem Bark Extract of S. kunthianum on Pentylenetetrazole Induced Convulsion in Mice. 

(*= significantly different compared to Normal Saline (p<0.05). (Values were expressed as mean ± SEM), N=5 

O N S E T  D U R AT IO N

0

5 0

1 0 0

1 5 0

2 0 0

2 5 0

S
le

e
p

in
g

 t
im

e
 (

m
in

s
) N . s a lin e  (5  m L /k g )

S . k u n th ia n u m  2 0 0  m g /k g

S . k u n th ia n u m  4 0 0  m g /k g

S . k u n th ia n u m  8 0 0  m g /k g

D ia z e p a m  2 0  m g /k g
*

*
***

*

*

*

 
Fig 2. The Effect of Methanol Extract of S. Kunthianum on Phenobarbitone (70 mg/kg) Induced Sleeping Time. (*= 

significantly different compared to Normal Saline (p<0.05). Values are expressed as mean ± SEM) N=5 
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Fig 3. Effect of Methanol Extract of S. kunthianum on Marble Burying Test in mice (anxiolytic effect). (*= 

significantly different from Normal Saline (p<0.05); Values are expressed as mean ± SEM), N=5 

 

The anxiolytic effect of SKBE may be due to a 

similar mechanism. 

In conclusion results from this study 

afford scientific proof that SKBE may possess 

psychoactive principles with promising 

sedative, anticonvulsant and anxiolytic 

properties. Therefore, further evaluation of 

these psychoactive principles is recommended. 
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