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Abstract
Background: In Bayelsa, several plants are used in the treatment of convulsion, pain and mental illness; however, there is
paucity of information on the neuropharmacological effects of these plants.
Objective: To evaluate the anticonvulsant effects of Sansevieria liberica Gérôme & Labroy, Artocarpus altilis (Parkinson)
Fosberg and Allophylus africanus P.Beauv.
Materials and Methods: The whole plant of Sansevieria liberica Gérôme & Labroy (Asparagaceae) and the leaves of Artocarpus
altilis (Parkinson) Fosberg (Moraceae), and Allophylus africanus P.Beauv. (Sapindaceae) were macerated in 50% ethanol. Using
known procedure, anticonvulsant activity was assessed on the extracts at doses ranging from 200 to 1000 mg/kg based on
their LD50 values. Normal saline and diazepam were used as control and reference drug, respectively. The phytochemical
screening was also carried out on the extract of each plant.
Result: Sansevieria liberica showed the most significant anticonvulsant effect against Pentylenetetrazol induced seizures in a
dose dependent manner (50 mg/kg, 100mg/kg and 200mg/kg), while Artocarpus altilis gave the least anticonvulsant activity,
showed no statistical significance when compared with normal saline group and showed no pharmacological similarity with
the standard group, diazepam. Saponins were detected in all the three plant extracts.
Conclusion: The ethanol extracts of the plant materials in this study suggest antiseizure potential.
Keywords: Epilepsy, Anticonvulsant, Medicinal plants, Seizures, Phytoconstituents.
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INTRODUCTION
Convulsion is well known to be a neuro-electrical
imbalance especially in the elevated status causing
muscle rhythm incomprehension depending on the
affected brain center or portion, presenting many signs
and symptoms including lack of awareness; loss of
consciousness; eyes rolling back in the head; face that
appears red or blue; changes to breathing; stiffening of the
arms, legs, or whole body; jerky movements of the arms,
legs, body, or head; lack of control over movements;
inability to respond among others.1

convulsion, and it is not every convulsion that is caused by
epileptic seizures. A wide array of phenomena may resemble
epileptic seizures. Most children that are often given referral
to tertiary hospitals because of "fits, faints and funny turns"
do not eventually have epilepsy. 2 Epileptic seizure is defined
as "a temporary phenomenon of signs and/or symptoms
which results from an unusual immoderate or synchronous
neuronal activity in the brain. 3 It can happen in a person who
has no diagnosis of epilepsy such as found in injury
involving the head, overdose of drugs or high fever in
children.3

The medical word convulsion is often referred to as seizure
but it is not every epileptic seizure that can lead to

Epilepsy can develop at any age. Approximately half of
new epilepsy cases start in infancy and adolescence
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(mainly in early months after birth). A lot of these persons
tend to undergo a decline in the severity and rate of
occurrence of seizures as they advance in age. 4 However,
some studies have reported an acute surge in seizure
incidence as they advance in age. For instance, almost a
quarter of fresh seizure cases can occur beyond 60 years
of age.4
About 30% of seizures relate to a clear-cut abnormality in
the brain.5 In the other 70% of cases the brain appears
normal5 and in these cases, genetic causes are suspected.
Multiple genes are however involved, and inheritance
does not follow simple Mendelian rules. 5
Many seizures can be managed by anti-seizure
medications, sometimes called anti-convulsants or antiepileptic drugs. Different types of seizures require
different medication management.6 Approximately 70%
of seizures is successfully controlled with one antiepileptic medication, while the remaining 30% are thus
far resistant to medications.7
There is therefore a serious need to explore new and
effective drugs from medicinal plants which have been an
important source of safe and efficacious medicines. 8
Some plants are used among some communities in
Bayelsa State to manage convulsion. Sansevieria
liberica Gérôme & Labroy, belongs to the family
Asparagaceae. It is commonly called Bowstring hemp or
Mother-in-laws tongue and also known as “Moda”
(Hausa), “Ebubage” (Igbo), and “Ijo-ikoko” (Yoruba).9
Artocarpus altilis (Parkinson) Fosberg belongs to the
family Moraceae and it is commonly referred to as
breadfruit.10 Allophylus africanus P.Beauv. of the family
Sapindaceae is usually a shrub, but sometimes a tree about
10 m tall.11
Ethnomedicinal uses
In Nigeria, the leaf of S. liberica is employed in
ethnomedicine for treating asthma, abdominal pains,
colic, diarrhea, eczema, gonorrhea, hemorrhoids,
hypertension, menorrhagia, sexual weakness, snake bites
and wounds of the foot, among others. 12 The intact leaf
of A. altilis or its latex is employed for massaging in
cases of fractures, bruises, sprains, abscesses, thrush,
diarrhoea, dysentery, stomach-ache, ear infections,
muscle relaxant in cases of convulsive spasms and high
blood pressure. 13 The leaf of A. africanus is used for
headache, migraine, malaria (Nigeria), colic, fever (Sierra

Leone), conjunctivitis (Senegal) 11 and convulsion (Oral
report).
Biological activities
Sedative and anticonvulsant activities of the root, 14
antioxidant
and
antimalarial,12
antimicrobial, 15
16
hepatoprotective effects have been reported for S.
liberica. Antimicrobial,17 alpha glucosidase inhibitory, 18
larvicidal,19 antihelmintic20 and growth inhibitory21
activities have been reported for A. altilis. There are
reports of A. africanus possessing antihepatotoxic, 22
antimicrobial11 and anti-protective23 activities.
Chemical Constituents
Screening of S. liberica for phytochemicals revealed the
presence of fats and oils, flavonoids (catechin and
flavone), saponins, proteins, steroids, terpenoids, tannins,
carotenoids, alkaloids and glycosides.16 Artocarpus altilis
contains phytoconstituents like stilbenes, arylbenzofuran,
flavanone, flavones, triterpenes, sterols. 24 The existence
of alloeudesmenol, hanocokinoside, allotaraxerolide, and
alloaminoacetaldehyde, tigmastane-3β,4β-diol and pinitol
were reported in A. africanus.25
The objective of this study is to evaluate the
anticonvulsant effects of Sansevieria liberica Gérôme &
Labroy, Artocarpus altilis (Parkinson) Fosberg and
Allophylus africanus P.Beauv.
MATERIALS AND METHODS
Study design and setting
The study is of an experimental type, conducted in the
Pharmacognosy & Herbal Medicine and Pharmacology
laboratories, both in the Faculty of Pharmacy, Niger Delta
University, Wilberforce Island, Bayelsa State, South of
Nigeria.
Plant Collection and Identification
Three (3) plants (S. liberica, A. altilis and A. africanus) were
sourced from Bayelsa State. Each plant was identified at site
by a local guide in their respective locations as presented in
Table 1. Authentication of the plants was done by Dr. A.T
Oladele of the Department of Forestry and Wildlife
Management University of Port Harcourt, Nigeria. Voucher
specimens were deposited in the Herbarium Unit of the
Department of Pharmacognosy & Herbal Medicine, Niger
Delta University, Wilberforce Island, Bayelsa State. The
voucher specimen numbers are as presented in Table 1. The
various plant parts were thereafter collected.
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Table 1: Location and Collection of Plants

Plant
Sansevieria
liberica

Artocarpus altilis

Allophylus
africanus

Location
Main campus,
Niger Delta
University
Wilberforce
Island, Bayelsa
State.
Okaka,
Yenagoa,
Bayelsa state.
Ogobiri town,
Bayelsa state.

Part collected
Whole plant

Date of collection
February, 2018

Herbarium Number
NDUP 126

Leaf

January, 2018

NDUP 122

Leaf

March, 2018

NDUP 121

Extraction of plant materials
The plant materials were oven-dried at temperatures
between 35 and 40˚C and pulverized subsequently. The plant
powder (300 g) was macerated using 50% ethanol for 72 h.
with periodic agitation. The filtered extract was then
concentrated to dryness in vacuo at 30˚C. The percentage
yield was estimated. The extracts were stored at 4˚C in a
refrigerator prior to use.
Phytochemical Screening
Phytochemical screening was carried out on the ethanol
extracts of the three plants to determine the classes of
constituents each plant contains using standard procedure as
described by Sofowora.26
Dose Preparation
The individual doses of the plant extracts were estimated,
guided by their respective LD50 values ranging from 0.37 –
4.57 g/kg. Thus, three doses per plant extract with the values
ranging from 200 to 1000 mg/kg were used according to the
LD50 value of the affected plant extract.
Experimental Animals
Mice were sourced from the Research and Animal Breeding
Unit of Pharmacology and Toxicology Department, Faculty
of Pharmacy Niger Delta University, Wilberforce Island,
Bayelsa State. The animals were acclimatized for 7 days and
were handled according to the principles of laboratory
animal care as required by the National Institute of HealthNIH (publication No 85-23) guideline and procedures. 27
Ethical approval to carry out the work was obtained from the
Ethical committee of the Department of Pharmacology and
Toxicology, Faculty of Pharmacy, Niger Delta University,
Wilberforce Island, Bayelsa State, Nigeria.

Pentylenetetrazol (PTZ) Model
Pentylenetetrazol (PTZ) is a chemoconvulsant popularly
employed in seizure induction. 28 Overnight fasted mice
having free access to water until 1h before the experiment
were weighed and randomly allotted into 11 groups (n = 5).
Group 1: received normal saline 10 ml/kg (p.o) and served
as control.
Groups 2 - 4 received 200, 400 and 800mg/kg of extract of
S. liberica, respectively.
Groups 5 - 7 received 400, 800 and 1000mg of extract of A.
altilis, respectively.
Groups 8 - 10 received 400, 800 and 1000mg of extract of A.
africanus, respectively.
Group 11 received diazepam 5 mg/kg intraperitoneally (I.P)
and served as standard.
Pentylenetetrazol 85mg/kg (I.P) was administered to all the
groups 30 min. after the various treatments and the animals
were observed for 30 min. for the onset of convulsions
(tonic- clonic, hind limb extensions). The number of animals
that convulsed and the degree of protection offered by the
extracts were compared with those of the control and
standard drug (diazepam). The delay in onset of convulsions
indicated anticonvulsant activity.

Data Analysis
The results were analysed using Graph Pad Prism 7. The
outcome measures were expressed as mean ± standard
error of mean (SEM). Mean comparisons were done using
one-way analysis of variance (ANOVA), followed by
multiple comparison post hoc Dunnet test. Differences
between the groups were considered significant at P <
0.05.
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RESULTS
Phytochemical Screening
The various plants showed relative variations in their phytochemical compositions as indicated in Table 2.
Table 2: Phytochemical constituents of the medicinal plants studied
Medicinal Plants
Alkaloids
Tannins
Saponins
Cardiac glycosides

Anthraquinones

S. liberica

+

_

+

+

_

A. Altilis
A. Africanus

+
_

+
+

+

_
_

_
_

+

+ indicating “positive” and - indicating “negative”

Anticonvulsant Evaluation
The anticonvulsant effects of the different plant species studied are presented in tables 3-5 and figures 1-3
Table 3: Onset and duration of seizure effects of S. liberica

Treatment
NS
SLE
SLE
SLE
DZP

Dose
10 ml/kg
200 mg/kg
400 mg/kg
800 mg/kg
5.0 mg/kg

Latency of seizure (s)
5.2±0.4
86.6±16.4**
81.8±14.5**
69.0±14.0*
175.4±22.0****

Duration of seizure (s)
19.0±1.4
1123.0±143.9
552.4±59.6
403.6±558.2
1645.0±7.0

LA TEN C Y O F S E IZU R E (S)

Data showing anticonvulsant activity using ANOVA multiple comparison post hoc dunnet test. * Signifies P ˂ 0.05. NS=Normal
Saline; SLE= Sansevieria liberica Extract; DZP=Diazepam; S = Second.
250

****
200

NS
200

m g /k g

400

m g /k g

150

* *

800

* *
*

100

5 .0

m g /k g
m g /k g

D ZP

50

0

D O S E

Graph showing antiseizure potential using ANOVA multiple comparison post hoc dunnet test. * Signifies P ˂ 0.05. NS = Normal
Saline; DZP = Diazepam; S = Second

Figure 1: Anticonvulsant effects of S. liberica
Table 4: Onset and duration of seizure effects of A. altilis

Treatment
NS
ARTE
ARTE
ARTE
DZP

Dose
10 ml/kg
400 mg/kg
800 mg/kg
1000 mg/kg
5.0 mg/kg

Latency of seizure (s)
5.2±0.4
40.0±2.2
39.0±2.5
42.2±5.2
175.4±22.0****

Duration of seizure (s)
19.0±1.4
157.0±54.8
176.2±71.3
444.4±174.0
1645.0±7.0

Data showing anticonvulsant activity using ANOVA multiple comparison post hoc dunnet test. * Signifies P ˂ 0.05. NS = Normal
Saline; ARTE= Artocarpus altilis Extract; DZP = Diazepam; S = Second.
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250

****
200

NS
4 0 0 m g /k g
8 0 0 m g /k g

150

1 0 0 0 m g /k g
100

5 .0 m g /k g D Z P

50

0

D O SE

Graph showing antiseizure potential using ANOVA multiple comparison post hoc dunnet test. * Signifies P ˂ 0.05. NS= Normal
Saline; DZP = Diazepam; S = second

Figure 2: Anticonvulsant effects of A. altilis
Table 5: Onset and duration of seizure effects of A. africanus

Treatment
NS
AAE
AAE
AAE

Dose
10 ml/kg
400 mg/kg
800 mg/kg
1000 mg/kg

DZP

5.0 mg/kg

Latency of seizure (s)
5.2±0.4
52.6±1.4*
60.6±2.6**
61.0±7.2**
175.4±22.0****

Duration of seizure (s)
19.0±1.4
311.6±23.1
80.4±11.5
540.8±98.5
1645.0.0±7.0

LATENCYO F SEIZURE(S)

Data showing anticonvulsant activity using ANOVA multiple comparison post hoc dunnet test. * Signifies P ˂ 0.05. NS= Normal
Saline; AAE = Allophylus africanus Extract; DZP = Diazepam; S = Second.
250

* * * *
200

NS
4 00

m g /k g

8 00

m g /k g

150

1 000
100

5
* *

50

m g /k g

m g /k g D Z P

* *

*

0

D O S E

Graph showing antiseizure potential using ANOVA multiple comparison post hoc dunnet test. * Signifies P ˂ 0.05. NS = Normal
Saline; DZP = Diazepam; S = Second.

Figure 3: Anticonvulsant effects of A. africanus

DISCUSSION
Phytochemical screening of the three plants revealed the
presence of different classes of constituents, they include
glycosides,
tannins,
saponins,
alkaloids,
and
anthraquinones in the ethanol extracts of the plants used
in this study (Table 2). Saponins, followed by alkaloids
and tannins were found in the three plants. Saponins have
been reported to exhibit anticonvulsant activity. 29-32

Alkaloids are also known to be effective anticonvulsants
in medicinal plants.29
Pentylenetetrazol (PTZ) exerts its convulsant effects by
inhibiting the activity of gamma amino butyric acid
(GABA) at GABA receptors.33 The augmentation of
GABA neurotransmission lessens episode of convulsions
and vice versa.34 One of the famous drugs used in seizure
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control; diazepam, potentiates GABA. 35 The rats that
were pretreated with diazepam (5 mg/kg, I.P) did not elicit
any episode of convulsion as expected neither was there
mortality when treated with PTZ.

validating the use of A. atilis and A. africanus in
ethnomedicine while the leaf of S. liberica whose root has
been reported earlier as an anticonvulsant is also found to
be a potential anticonvulsant from this study.

The plant species studied gave varying degrees of
anticonvulsant activities. The biological evaluation of
anticonvulsant properties is centered on delayed onset
rather than other parameters of anticonvulsant evaluation
in all the medicinal plants studied in this work.

CONCLUSION
The study showed the anticonvulsant potentials of the
leaves of S. liberica and A. africanus. The study has thus
supported their use in traditional medicine in Bayelsa
State. These plants can be utilized in drug discovery of
effective anticonvulsant.

The anti-seizure screening of S. liberica is
pharmacologically responsive in increasing the latency of
seizure in a dose dependent order (Table 3), but the
response manner is in reverse of the dose order as
observed in figure 1. This result at the administered doses
showed statistical significance. It is worthy of note that
the order of pharmacological response in this plant extract
only suggests higher response in lower concentration
which is pharmacologically possible and explainable by
the dose/response evaluations and drug assay contexts.
The evaluation of anticonvulsant property of A. altilis
showed no statistical significance when compared with
the normal saline group and showed no pharmacological
similarity with the standard group; diazepam (Table 4,
Figure 2).
The evaluation of A. africanus for its anticonvulsant
property proved relatively potent in a dose dependent
manner without statistical significance among the studied
doses when compared with normal control (Table 5,
Figure 3). Like A. africanus, no study has proven
anticonvulsant potential property as at the time of this
study.
From the result, the medicinal plant extracts showed
increased latency of seizure observed to be statistically
significant when compared with normal saline group.
Considering the pharmacological mechanism of action of
the standard drug, diazepam, it potentiates gamma amino
butyric acid sub type A receptor (GABAA) to reflect its
anticonvulsant potential. In like manner, these plant
extracts have relatively shown anticonvulsant potentials
by mimicking diazepam but one thing that is not yet clear
about the activity of the plant extracts is whether or not
they are affecting Reticular Activating System (RAS)
region of the brain that may reflect hypnotic and sedative
properties of the plants. This work is a step towards
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