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Abstract

Cusonea aborea is used in the treatment of
both infectious and non-infectious diseases.
The objective of this study was to investigate
the anticonvulsant activity of methanol leaf
extract of the plant in experimental animals.
Phytochemical screening and acute toxicity
studies were conducted. The anticonvulsant
activity of the extract at doses of 75, 150, 300
and 600 mg/kg was evaluated in chicks (using
maximal electroshock test) and mice (using
pentylenetetrazole, 4-aminopyridine,
strychnine, picrotoxin and isoniazid-induced)
seizures models. Phytochemical screening
revealed the presence of alkaloids, flavonoids,
cardiac glycosides, saponins, tannins,
streroids, anthraquinones and triterpines.
Intraperitoneal median lethal dose was
estimated to be 2000 and 3800 mg/kg in mice
and chicks respectively. The extract offered
40 % protection at 150, 300 and 600 mg/kg
against maximal electroshock test. Protection
of 50 and 33.33 % was offered at 75 and 150
mg/kg respectively against
pentylenetetrazole-induced seizures. At 300
mg/kg, the extract confered 66.67 %
protection and significantly (p<0.05)
increased the onet of seizures in 4-
aminopyridine test. Protection of 83.33 % and
significant increase (p<0.05) in the onset of
seizure was seen at 300 mg/kg in strychnine-
induced seizures. There was significant

(p<0.05) increase in the onset of seizures at
300 mg/kg against picritoxin-induced seizures.
No protection was offered by the extract
against isoniazid-induced seizures at all of the
tested doses. The findings revealed that the
methanol leaf extract of Cusonea aborea
possesses anticonvulsant activity and this may
provide scientific basis for the use of the plant
in the treatment of epilepsy.

Keywords: Anticonvulsant, Cusonea aborea,
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Introduction

Epilepsy is a chronic neurological condition
characterized by abnormal electrical activity
in the brain causing recurrent seizures or
unusual behavior, sensations and sometimes
loss of awareness (WHO, 2023). It is the
second most common disorder of the brain
after stroke and has no age, racial social,
sexual or geographical boundries (WHO,
2017). It affects 0.5-1 % of the world
population out of which 80 % live in low and
middle income countries (Mittal et al., 2005;
WHO, 2023). The etiology of seizure attack
includes: brain injury, stroke, serious events
before birth, brain tumor, infection
(encephalitis, bacterial meningitis,
cystercercosis), metabolic abnormalities,
neurotoxicity, drug withdrawal and genetic
factors (WHO, 2023). Epileptic pateints suffer
in most cases from comorbidities such as
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depression, anxiety, intellectual disabilities
and physical injuries (WHO, 2023).

People with epilepsy and their families are
stigmatized and discriminated in most parts of
the world leading to human rights violations
and social exclusion (Susmita, 2018; WHO,
2023). It poses a significant negative
economic effect in terms of health care
services costs and loss of working hours
which affects productivity (WHO, 2017).
Reducing the stigma is a key focus of action
for epilepsy patient support organizations
across the world; it is rather a more important
issue than treating the clinical symptoms of
the disease, even though the two are
frequently inexorably linked (Fernandes et al.,
2020).

Currrent treatment options for epilepsy
include anti-epileptic drugs (AEDs) and brain
surgery (Ahmad et al. 2020). However,
approximately a quater of patients remain
pharmacoresistant (drug-resistant epilepsy)
(Bohosova et al., 2021). Factors like, side
effects (neurotoxicity & dose related and
chronic toxicity), teratogenic tendencies, drug
interactions and duration of therapy
significantly affect drug compliance and
overcome therapeutic benefits (Pande et al.,
2009; Mittal et al., 2015; Erkec & Arichan,
2015; WHO, 2023) Thus there is an urgent
need to discover newer antiepileptic drugs
with greater clinical efficacy, tolerability,
minimal side effects and devoid of or limited
unfavorable drug interactions. The drug
should also be able to effectively tackle the
actual epileptic events at molecular level
(Ibrahim et al. 2008; Landmark and
Johannessen, 2008; Alshabi et al., 2022).
Herbal medicine is accepted worldwide and
extensively used in epileptic treatment in
many countries, but there is lack of robust
evidence for its efficacy and safety (Liu et al.,
2017).
Cussonia arborea Hochst. ex A. Rich. is a
medium-sized deciduous tree with rough and

corky bark. It is widely distributed throughout
Africa, from western to central and eastern
regions of the continent (Oladele et al., 2017).
Cusonea arborea is reffered to as Cabbage
tree (English), Hannun kuturu/Gasaya or
Takaddan Giwa (Hausa), Ako-sigo (Yoruba)
and Burmarlahi (Fulfulde). Tradomedical
care has significantly recognized the plant for
its use in the treatment of wounds, cancer,
malaria, mental illness, seizures,
conjunctivitis, sexually transmitted infections,
painful menstruation, leprosy, as diuretics in
oedema, yellow fever etc. (Burkill, 1985;
Kogan et al., 2015 and Ken, 2021). In-vivo
and in-vitro studies have discovered that the
plant possesses antimicrobial, antibacterial,
antihyperglycemic, antiplasmodial, anticancer
and immunomodulatory effects (Oladele et al.,
2017; Katarzyna et al., 2020). Based on
preliminary investigation the folkloric claim
on the use of the plant in management of
epilepsy has not been validated and this
provided the justification for the current study.

Materials and methods

Drugs, chemicals and equipments:
Methanol, strychinine, pentylenetetrazole and
picrotoxin (Sigma chemical Co., St. Louis,
USA) 4-amino pyridine (Merch-schuchardt,
Germany), sodium valproate (Sanofi
aventis,UK), phenobarbitone (Lab Renaudin,
France), phenytoin (Parker-Davis and Co.
Ltd), diazepam (Roche Ltd, France),
Electroconvulsive machine (Orchid
International EC01 India), analytical balance
(Mettler Instrument Corporation, U.S.A.) .

Animals
Swiss albino mice (18-25g) of either sex were
obtained from Animal Facility, Department of
Pharmacology and Therapeutics, Bayero
University, Kano. Day old Ranger cockerels
(30-40 g) were obtained from Yammfy chicks
Illemona, Kwara State, Nigeria. The animals
were kept in a well-ventilated condition at
ambient temperature and were fed with a
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standard animal feed with adequate access to
water ad libitum. The experimental animals
used were handled in accordance with the
Bayero University guidelines for the care and
use of laboratory animals (Ref No:
BUK/CHS/REC/117).

Collection and identification of plant
material
Fresh leaves of Cusonoea aborea were
collected from Kiru Local Government area,
Kano state, Nigeria. It was identified and
authenticated by Baha’uddeen Said Adam, a
taxonomist with the Department of Botany,
Faculty of Life Sciences, Bayero University,
Kano, Nigeria by comparing with an already
deposited voucher specimen number
(BUKHAN 0543) as reference at the
Herbarium Section of the department.

Plant preparation and extraction
The leaves of the plant were shade dried at
room temperature for two weeks until
constant weight was attained. The dried
leaves were then grinded into fine powdered
form using pestle and mortar. The powdered
leaf (2300 g) was extracted with 10 L of 70%
v/v methanol (70 % Methanol: 30 % water)
for 1 week using cold maceration extraction
method with occasional shaking. The extract
obtained was then evaporated in a thermostat
oven at 50 ºC. The dried extract was weighed
and then stored in a desiccator until when
needed.

Phytochemical screening
Preliminary phytochemical screening
(Sofowora, 1993; Evans, 2009) was
conducted on the methanol leaf extract of
Cusonoea aborea in oder to screen for the
presence of secondary metabolites such as
alkaloids, cardiac glycosides, saponins,
tannins, streroids and anthraquinones.

Acute toxicity study
Median lethal dose (LD50) of methanol leaf
extract of Cusonoea aborea was determined

via intraperitoneal route (i.p) in mice using
the method described by Lorke (1983). The
study was carried out in two phases. In the
first phase, nine chicks/mice of either sex
were randomly selected and divided into three
groups of three chicks/mice per group, which
were treated with 10, 100, 1000 mg/kg of the
methanol leaf extract of Cusonoea aborea.
The treated animals were then observed for
signs of toxicity including death over a period
of 24 hours. In the second phase, three
chicks/mice were treated with more specific
doses of the extract i.p (based on the outcome
of first phase study) and also observed for
signs of toxicity and death over 24 hours. The
LD50 was calculated as the geometric mean of
the lowest dose that caused death and the
highest dosage for which the animal survived.

Anticonvulsant studies

Maximal electroshock (MEST)-induced
convulsion test in chicks
Maximal electroshock (MEST) induced
convulsion test was conducted using the
method described by Swinyard and
Kupferberg (1985). Fifty day old cockerels
were randomly divided into five groups each
containing ten chicks. The first group
received distilled water (10 mL/kg) i.p and
served as a negative control. Groups 2 - 4
received graded doses of Cusonoea aborea
extract (150, 300 and 600 mg/kg i.p
respectively) while the fifth group received
phenytoin (20 mg/kg, i.p) and served as
positive control. Thirty minutes later,
maximum electroshock was administered to
induce seizure in the chicks using Orchid
international (EC01) electro convulsive
machine connected to a corneal electrodes,
placed on the upper eyelids of the chicks after
dipping them in normal saline. The current,
shock duration, frequency and pulse width
were set and maintained at 150 mA, 0.2 s, 50
Hz and 0.6 ms-1 respectively throughout the
study. Tonic hind limb extension was
considered as convulsion. Anticonvulsant
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activity was considered as the ability of the
extract to prevent features of tonic hind limb
extension.

Pentylenetetrazole-induced convulsion test
in mice
The method described by Swinyard et al.,
(1989) was employed. Thirty mice were
randomly divided into five groups of six mice
each. The first group received distilled water
(10 mL/kg i.p.); groups 2 – 4 were treated
with 150, 300 and 600 mg/kg (i.p) of
Cusonoea aborea extract respectively and the
fifth group received 200 mg/kg of sodium
valproate. Thirty minutes post treatment, mice
in all the groups were administered 80 mg/kg
body weight of freshly prepared
pentylenetetrazole (PTZ) subcutaneously
(s.c.). Thirty minutes later each mouse was
observed for for onset of seizures. Episodes of
clonic spasm (loss of righting reflex) was
considered as convulsions. The absence of
loss of righting reflex during the 30 minutes
of observation was regarded as protection
against PTZ-induced convulsions.

Strychnine-induced convulsion test in mice
The study was conducted using method
described by (Lehmann et al., 1988).Thirty
mice were divided into five groups of six
mice each, the group 1 received distilled
water (10 mL/kg body weight i.p.); groups 2 –
4 were treated with 150, 300 and 600 mg/kg
(i.p) of Cusonoea aborea extract respectively.
Group 5 received 30 mg/kg of phenobarbitone
i.p. Thirty minutes later, mice in all the
groups were treated with 1 mg/kg (s.c.) of
freshly prepared strychnine. Abolition of tonic
extensor jerks of the hind limbs and/or latency
of death was considered as protection against
strychnine-induced convulsion.

4-aminopyridine-induced convulsion test in
mice
The study was performed as described by
Yamaguchi and Rogawski (1992). Thirty (30)

mice were divided into five groups each
containing six mice each. Group 1 served as
negative control and was pretreated with
normal saline 10 mL/kg (i.p.) body weight.
Groups 2 – 4 were treated with 150, 300 and
600 mg/kg (i.p) of Cusonoea aborea extract
respectively while Group 5 were pretreated
with 30 mg/kg body weight phenobarbitone
(i.p). Thirty minutes after pretreatment; 4-
aminopyridine was freshly prepared and
administered at a dose of 14 mg/kg body
weight (s.c.) to each mouse in all the groups.
The mice were observed for 30 minutes for
presence or absence of tonic extension as well
as onset of seizures.

Picrotoxin-induced convulsion test in mice
The method described by Ogbonnia et al.
(2003) was employed. Thirty mice were
randomly divided into five groups containing
six mice in each group. The first group served
as control and was pretreated with normal
saline 10mL/kg body weight i.p. Groups 2 – 4
were pretreated were treated with 150, 300
and 600 mg/kg (i.p) of Cusonoea aborea
extract respectively while group 5 were
pretreated with phenobarbitone 30 mg/kg
(i.p.). Thirty minutes after pretreatments; mice
in all groups were treated with freshly
prepared picrotoxin (1.2 mg/kg, s.c). The
mice were then observed for presence or
absence of convulsion for 30 minutes.

Isoniazid-induced convulsion test in mice
Isoniazid-induced convulsion test was
assessed using the method described by Corda
et al., 1982. The mice were divided into 6
different treatment groups (n=6). Group 1
were given distilled water (control, 10 mL/kg),
groups 2, 3 and 4 were given graded doses of
Cusonoea aborea extract (150, 300, 600
mg/kg ip) respectively. Group 5 recieved
diazepam (5 mg/kg), while group 6 were
administered pyridoxine (300 mg/kg). Thirty
minutes later, the mice were given isoniazid
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(300 mg/kg, i.p) and were observed for 1 hour
for latency to convulsion and death.

Data analysis
Data obtained were analyzed by one way
analysis of variance (ANOVA) followed by
Dunnett’s post hoc test using Statistical
Package for Social Sciences (SPSS) version
22 software. Values of p<0.05 were
considered statistically significant. The data

were then presented as mean ± the standard
error of the mean (S.E.M.).

Results
The preliminary phytochemical screening of
the methanol leaf extract of Cusonea
aborearevealed the presence of alkaloids,
cardiac glycosides, saponins, triterpenes,
tannins and flavanoids (Table 1).

Table 1: Phytochemical constituents present in the methanol leaf extract of Cusonea
arborea

Constituents Inference

Cardiac glycosides +

Saponins +

Triterpenes +

Tannins +

Steroids +

Flavonoid +

Alkaloid +

Anthraqiunones +

Key: Present= (+)

Acute toxicity study on methanol leaf extract of Cusonea aborea
The intraperitoneal LD50 of the methanol leaf extract of Cusonea aborea in mice was found to
be 2000 mg/kg and 3800mg/kg in chicks.

Effect of methanol leaf extract of Cusonea aborea on maximal electroshock test in chicks
The methanol leaf extract of Cusonea aborea at all the tested doses (150, 300 and 600 mg/kg
body weight) provided 40 % protection against hind limb tonic extension (HLTE) in the maximal
electroshock induced convulsion test. While the standard drug phenytoin (20 mg/kg) provided
100 % protection against HLTE. There was significant (p< 0.01) delay in the mean recovery
period at 150 mg/kg (Figure:1).
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FIG. 1: Effect of methanol leaf extract of Cusonea aborea on maximal electroshock test in
chicks .

Values are presented as Mean ± SEM, *p<0.01 compared to distilled water control group - One
way ANOVA, followed by Dunnet’s post hoc test, n=10, DW = Distilled water, MLCA =
Methanol leaf extract of Cusonea aborea, PTY = Phenytoin

Effect of methanol leaf extract of Cusonea aborea on pentylenetetrazole-induced seizures in
mice
In the PTZ test methanol leaf extract of Cusonea aborea offered 33.33 and 50 % protection
against tonic clonic seizures at 150 and 75 mg/kg respectively, while 100 % protection was
offered in the standard drug (Sodium valproate, 200 mg/kg). The extract (75 mg/kg) significantly
(p<0.01) decreased the mean onset of seizure compared to negative control group (Table 2).

Table 2: Effect of methanol leaf extract of Cusonea aborea on pentylenetetrazole-
induced seizure in mice
Treatment
Mg/Kg

Mean Onset Of
Seizures (Min)

Quantal
Protection

% Protection %Mortality

DW 10 mL/kg 11.20±0.66 0/6 0.00 33.33
MLCA 300 11.75±1.25 1/6 16.67 16.67
MLCA 150 8.33±0.67 2/6 33.33 16.67
MLCA 75 5.50±0.50* 3/6 50.00 0.00
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SVP 200 - 6/6 100.00 0.00
Onset of seizures presented as Mean ± SEM, * = p<0.01 compared to distilled water control
group – One-way ANOVA followed by Dunnet’s post hoc test, n=6, DW = Distilled water,
MLCA = Methanol leaf extract of Cusonea aborea, SVP = Sodium valproate

Effect of methanol leaf extract Cusonea aborea on 4-aminopyridine-induced seizure in mice
The leaf extract of Cusonea aborea (300 mg/kg) protected 66.67 % of the mice against 4-
aminopyridine induced seizures. While only 16.67 % of the animals were protected at the
doses of 75 and 150 mg/kg. There was significant (p< 0.05) increase in the mean onset of
seizures at 75, 150 and 300 mg/kg respectively when compared to distilled water control group
(Table 3 ).

Table 3: Effect of methanol leaf extract of Cusonea aborea on 4-Aminopyridine-
induced seizure in mice
Treatment
(mg/kg)

Mean Onset of
Seizures (min)

Quantal
Protection

% Protection %Mortality

D/W10 mL/kg 13.16±0.40 0/6 0.00 100.00
MLCA 300 25.00±1.00* 4/6 66.67 33.33
MLCA 150 18.00±1.41* 1/6 16.67 66.67
MLCA 75 18.50±1.65* 1/6 16.67 83.33
PHB 30 - 6/6 100.00 0.00
Onset of seizures presented as Mean ± SEM, * p = <0.05, compared to distilled water control
group – One-way ANOVA followed by Dunnet post hoc test, n=6, DW – Distilled water,
MLCA = Methanol leaf extract of Cusonea aborea, PHB = Phenobarbitone

Effect of methanol leaf extract of Cusonea aborea on strychnine-induced seizures in mice
The extract offered protection of 66.67 and 83.33 % against strychnine-induced seizures at
150 and 300 mg/kg respectively. There was also significant (p<0.05) increase in the mean onset
of seizures at the same doses of 150 and 300 mg/kg when compared to distilled water control
group (Table 4 ).

Table 4: Effect of methanol leaf extract of Cusonea aborea on strychnine-induced
seizure in mice
Treatment
(mg/kg)

Mean Onset of
Seizures (min)

Quantal
Protection

% Protection %Mortality

D/W10 mL/kg 8.25±0.25 2/6 33.33 16.67
MLCA 300 11.00±0.00* 5/6 83.33 0.00
MLCA 150 20.00±0.00* 4/6 66.67 0.00
MLCA 75 1.17±0.14 0/6 0.00 100.00
PHB 30 - 6/6 100.00 0.00
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Onset of seizures presented as Mean ± SEM, * = p<0.05 compared to distilled water control
group – One-way ANOVA followed by Dunnet’s post hoc test, n=6, DW= Distilled water,
MLCA= Methanol leaf extract of Cusonea aborea, PHB = Phenobarbitone

Effect of methanol leaf extract of Cusonea aborea on picrotoxin-induced seizures in mice
Cusonea aborea extract at 75 mg/kg offered 16.67 % and 50 % protection against picrotoxin-
induced seizures and mortality respectively. There was significant (p<0.05) increase in the mean
onset of seizures at dose of 300 mg/kg compared to negative control group (Table 5).

Table 5: Effect of methanol leaf extract of Cusonea aborea on picritoxin-induced
seizure in mice
Treatment
(mg/kg)

Mean Onset Of
Seizures (min)

Quantal
Protection

% Protection %Mortality

D/W10 mL/kg 13.40±0.51 0/6 0.00 0.00
MLCA 300 17.80±1.16* 0/6 0.00 50.00
MLCA 150 12.83±0.60 0/6 0.00 33.33
MLCA 75 12.00±1.10 1/6 16.67 16.67
PHB 30 - 6/6 100.00 0.00

Onset of seizures presented as Mean ± SEM, * p = <0.05 compared to distilled water control
group – One-way ANOVA followed by Dunnet’s post hoc test, n=6, DW – Distilled water,
MLCA= Methanol leaf extract of Cusonea aborea, PHB = Phenobarbitone

Effect of methanol leaf extract of Cusonea aborea on Isoniazid-induced seizure in mice
Administration of the extract at all tested doses did not offer protection against both tonic-clonic
seizures and mortality While diazeparm 5 mg/kg produced significant (p<0.05) increase in the
latency to seizures when compared to negative control group and together with pyridoxine 300
mg/kg provided 83.33 % protection each against isoniazid-induced seizures (Table: 6).

Table 6: Effect of methanol leaf extract of Cusonea aborea on isoniazid-induced seizure in
mice

Treatment
(mg/kg)

Mean Onset of
Seizures (min)

Quantal
Protection

% Protection Latency To
Death (min)

% Mortality

D/W10 mL/kg 27.17±1.64 0/6 0.00 34.67±1.89 100.00
MLCA 300 31.33±2.51 0/6 0.00 40.83±3.18 100.00
MLCA 150 36.33±2.26 0/6 0.00 36.33±2.26 100.00
MLCA 75 29.67±1.48 0/6 0.00 38.67±2.94 100.00
DZP 5 60.00±0.00* 5/6 83.33 - 0.00
PDZ 300 39.00±0.00 5/6 83.33 - 0.00
Onset of seizures presented as Mean ± SEM, * p = <0.05, compared to distilled water control
group – One-way ANOVA followed by Dunnet’s post hoc test, n=6, DW – Distilled water,
MLCA = Methanol leaf extract of Cusonea aborea, DZP = Diazeparm, PDZ= Pyridoxine
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Discussion

There is an extensive ongoing search for
medicinal plants for the treatment of epilepsy
due to the unwanted side effects, high cost,
and less efficacy of synthetic drugs. This is
because plants are considered as cheaper,
accessible and devoid of side effects; and thus
mostly used by people in the developing
countries (Manchishi, 2018). Many medicinal
plants prescribed for epilepsy treatment by
traditional herbalists have demonstrated an
encouraging anticonvulsant activity against
stimuli-induced in vitro and in vivo seizure
models (Sucher et al., 2015; Kaur et al. 2021).
The main aim of the present study was to
validate the folkloric claim of the use of the
leaves of Cusonea aborea in the treatment of
epilepsy.

Phytochemicals are secondary metabolic
compounds present in plants that serve as
defensive mechanism against predation by
many microorganisms, insects and
herbivorous (Vaghasiya, 2011). Various
phytoconstituents present in medicinal plants
belong to the class of alkaloids, terpenes,
triterpenoids, lipids, flavonoids, glycosides,
coumarins etc. and they have been
documented to possess anticonvulsant
activities as reported from previous studies
(Jangra et al., 2022). These compounds have
been reported to be involved in the
amelioration of convulsions or act as
modulators of the activities of the central
nervous system as confirmed by different
animal models (He et al., 2021). Their actions
are directed on different targets such as
synapses, receptors, associated neuronal
pathways, ion channels, immune system,
inflammatory mediators, and glial cells that
are implicated in the occurrence and
progression of epilepsy (Mohammed et al.,
2017 ; He et al., 2021). Examples of
medicinal plants with documented
antiepileptic activities include: Dorema
ammoniacum gum (Motevalian et al., 2017)

Albizia amara (Sedahmed et al., 2021) and
Strychnos spinosa (Shuaibu et al., 2023).

Acute toxicity study of plant extracts is
performed to assess the potential inherent
toxicity that may be displayed in a short
period of time upon a single dose exposure. It
is mostly conducted via the oral route as it is
considered as a viable route for accidental
human exposure for hazardous substances and
it allows for hazard classification of test
substances (Ng’uni et al., 2018). Evaluation
of the toxicological effects of any medicinal
plant extract intended to be used in animals or
humans is a crucial part for assessment of
safety of the extract (Ping et al. 2013). The
results from toxicity studies provides
accurate information on potentially relevant
adverse effects of the substance (extract)
being evaluated (Jordan et al., 2010).
According to Loomis and Hayes (1996),
toxicity of a chemical compound has been
categorized on the basis of the quantity
necessary to cause harm. These ranges from
extremely toxic (1mg/kg or less), highly toxic
(1 to 50 mg/kg), moderately toxic (50 to 500
mg/kg), slightly toxic (0.5 to 5 g/kg),
practically nontoxic (5 to 15 g/kg) to
relatively harmless (more than 15 g/kg). In the
present study, the intraperitoneal LD50 of the
methanol leaf extract of Cusonea aborea in
mice and chicks was found to be slightly toxic.

Maximal electroshock-induced seizure in
laboratory animals represents the grand mal
type of convulsion. It is used for pre-clinical
evaluation of compounds effective against
generalized seizures of the tonic-clonic and
partial in nature (Mares and Kubova; 2006;
Malami et al., 2017; Velisek, 2017; Ahmad et
al. 2019). The tonic extensor stage of
convulsion is selectively eliminated by the
compounds that are effective against the
aforementioned types of seizure. Hind limb
tonic clonic seizures (HLTE) induced by
MEST can be antagonized by compounds that
block the voltage-depended Na+ channels
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(Ambavadea et al., 2009 ; Solliman et al.
2016) such as carbamazepine, phenytoin,
oxcarbazepine and lamotrigine (Banach and
Borowicz, 2015; Yuen and Troconiz, 2015).
Therefore the protection provided by
methanol leaf extract of Cusonea aborea
against MEST-induced seizure in chicks in
this study indicates that the plant possess
anticonvulsant activity.

Pentylenetetrazole is a proconvulsant that
exerts its effect by inhibiting or attenuating
the activity of gamma amino butyric acid
(GABA) at the receptor site (GABA-A) (Bum
et al., 2010). PTZ-induced clonic seizure is a
form of forebrain-controlled seizure in which
there is increase in the activity of the main
epileptogenic areas (Loscher and Czuczwar,
1985; Swinyard and Kupferberg, 1985 and
Manavi et al., 2022). The mechanism behind
the PTZ-induced seizures involves decrease
in the level of gamma-aminobutyric acid
(GABA) in the brain cortex. GABA is the
major inhibitory neurotransmitter in the
mammalian central nervous system and
decrease in its activity has been implicated in
a the etiopathogenesis of convulsion. This is
because GABA mediates the inhibition of
neuronal responsiveness and activity by
increasing chloride ion conductance through
the opening of the chloride ion channels
(Corda et al., 1990; Riazi et al., 2004 and
Motevalean et al., 2017). The model is useful
for studying petit mal epilepsy (Nejad et al.,
2017). Treatment of this type of epilepsy
involves the use of anticonvulsant drugs such
as diazeparm, phenobarbitone, valproate,
felbamate, gabapentin and clonazepam. These
drugs inhibit PTZ-induced seizure by
enhancing the action of GABA-receptors, thus
facilitating the GABA-mediated opening of
chloride channels (Czuczwar and Patsalos,
2001; Greenfield Jr., 2013; Ahmed et al.,
2019). The decrease in latency to seizures
observed in half of the mice that convulsed at
the lower test dose was likely due to factors

that have significant pharmacological
influences on seizure susceptibility in acute
PTZ model such as age, sex and physiologic
stress (Yuskaitis et al., 2021). The protection
offered by the methanol leaf extract of
Cussonea aborea against PTZ-induced
seizures suggests that the plant possesses
anticonvulsant activity which is likely via
enhancement of GABAergic
neurotransmission.. Thus the plant could thus
be effective in the pharmacotherapy of petit
mal (absence) or myoclonic seizures.

Four (4)-aminopyridine, a non-selective
potassium channel antagonist is a powerful
pro-convulsant in both man and animals
(Kobayashi et al., 2008; Heuzeroth et al.,
2019). It induces tonic-clonic type of seizures
via antagonistic action on potassium channels
(Yamaguchi and Rogawski, 1992).
Substantial genetic, molecular, physiological
and pharmacological studies have provided
evidence that supports the role of K+ channels
in the control of neuronal excitability and
epileptogenesis (Kobayashi et al., 2008). The
main physiological roles of potassium
channels are to repolarize membrane
potentials that have previously been
depolarized by sodium and calcium channel
activation and consequently regulate
neurotransmitter release (Kobayashi et al.,
2008). Potassium channel activators would
enhance potassium currents and reduce
neuronal excitability; therefore, K+-channel
openers may have potential as antiepileptic
drugs (Rogawski and Loscher, 2004). The
ability of the methanol leaf extract of
Cussonea aborea to protect the animals and
significantly increase the mean onset of
seizures induced by 4-aminopyridine suggest
its likely interractions with potssium channels.
Therefore modification of K+ channels, in
particular their activation, might be a potential
therapeutic target for epileptic seizures.
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Picrotoxin is a non-competitive GABAA-
receptor antagonist which produces seizures
by blocking the chloride ion channels linked
to GABAA receptors, as a result of which
prevents the entry of chloride ions into
neuronal cells. This leads to decreased GABA
transmission and activity in the brain (Lason
et al., 2013; Ahmad et al., 2019). The
GABAergic ionotropic receptors can mediate
both pre-and postsynaptic inhibition.
Presynaptic inhibition mediated by GABA
often leads to inhibition of neurotransmitter
release from the excitatory arm (Macdermot,
et al., 1999). Standard anticonvulsant drugs
such as phenobarbitone, sodium valproate,
benzodiazepines and the newer antiepileptics
such as tiagabine and gabapentin are known
to enhance GABAergic neurotransmission by
facilitating chloride ion influx through the
chloride channels of GABAA-receptors, thus
effectively suppressing seizures induced by
picrotoxin (Porter et al., 1984; Taylor,
1995 ;Waller and Sampson, 2018; Wapa et al.,
2018; Ahmad et al., 2019 and Shuaibu et al.,
2023). Since the methanol leaf extract of
Cusonea aborea has been able to increase the
latency to seizures and also offer protection in
the picrotoxin-induced seizure test, points to
an action of the extract is likely to be on
GABA-mediated neurotransmission.

Isoniazid (INH) is an antitubercular drug that
is commonly associated with recurrent
seizures especially at toxic levels (Gokhale et
al., 2009; Minns et al., 2010). Seizures occur
because of pyridoxine (vitamin B6) -induced
deficiency which leads to decrease in
inhibitory neurotransmitter Gamma Amino
Butyric Acid (GABA) resulting into the
decrease in threshold for convulsions (Okutur
et al., 2006). Pyridoxal 5-phosphate is an
active form of pyridoxine and it is a co-factor
for glutamic acid decarboxylase which is
required for GABA synthesis. INH inhibits
glutamic acid decarboxylase by binding to
pyridoxal 5-phosphate and reduces synthesis

of GABA (Tsubouchi et al., 2014; Sridhar et
al., 2012 ; Okutur et al., 2006; Sinan et al.,
2013; Vasu and Saluja, 2006). Deficiency of
GABA can therefore manifest itself in form of
seizures especialy in acute toxicity (Kukuia et
al., 2016). The inability of the methanol leaf
exttact of Cusonea aborea to prolong the
latency to seizures and offer protection
against isoniazid-induced seizures and
mortality suggests that its anti-convulsant
action may not likely involve the synthesis of
GABA.

Conclusion

The findings from this study revealed that the
methanol leaf extract of Cusonea aborea
possesses anticonvulsant activity in maximal
electroshock test, pentylenetetrazole,4-
aminopyridine, strychnine and picrotoxin-
induced seizure models. This provides
scientific evidence for the ethnomedicinal use
of the plant in the management of different
forms of epilepsy.
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