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Abstract
Annona senegalensis Pers. is claimed in traditional medical practice, to be useful in
the treatment of epilepsy in some parts of Burkina Faso. In the present work, the
anticonvulsant property of methanolic extract, n-hexane fraction, ethyl acetate fraction and aqueous fraction were investigated one seizures induced by pentylenetetrazole (70 mg/kg) or pilocarpine (240 mg/kg). Extracts were administered intraperitoneally and per os, at the pre-treatment time of 30 minutes at 200 and 400 mg/kg
and mice and rats. Extracts and fractions had no significant increased the latency to
the first convulsion induced by pentylenelenetetrazole or pilocarpine. The treatment
with methanolic extract and aqueous fraction (400 mg/kg) significantly (p< 0.05)
protected against pentylenetetrazole or pilocarpine induced seizures. The result obtained in this study suggests that the stem-barks of this plant may possess anti-convulsant property in mice and rats.
Keywords: Anticonvulsant; pentylenetetrazole; pilocarpine; scopolamine

Introduction
Epilepsy is one of the most common neurological disorders and is characterized by
seizures, which are of various types and result from episodic neuronal discharges (Gaustaut,
1973). Of the 50 million people with epilepsy worldwide, 10 million live in Africa alone (Senanayake & Roman, 1993). In Burkina Faso, it’s estimated to 10.6 ‰ in the general population (Millogo et al., 2004; Ngounou et al., 2007). In the developed countries, where drugs are
easily available, epilepsy responds to treatment in up to 70% of the patients. However, for ec-
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onomic and social reasons, 3/4 of people with epilepsy in Africa have no access to healthcare
provisions and are not appropriately treated.(Shorvon, 1996). Despite the development of
new molecules indicated for the treatment of the patient epileptics, several problems remain
supported. The proportion of drug-resistant epilepsy was little changed by the appearance of
these new therapies (Heinemann et al., 1994; Raza et al., 2001). Moreover, the available
drugs are active as anti-epileptics i.e, to minimize the risk of occurrence of seizures, but do
not prevent alterations secondary to repeated seizures. Currently, there is no substance to the
real potential antiepileptogenic (Heinemann et al., 1994; Mattson, 1995). Consequently there
is still a real to develop new antiepileptic drugs with more selective anticonvulsant, easily
accessible and with fewer side effects. Facing to the inaccessibility of certain news molecules, beliefs in supernatural cause, epilepsy still remains a public health problem, with sociocultural, economical and medical impacts in Africa. The recourse to the traditional resource
of medicine and pharmacopeia to face the public health problems is a secular practice (Millogo et al., 2004). In Burkina Faso, the research tasks on the medicinal herbs strongly contribute to a better use of these medicinal herbs and to reduce certain risks of intoxications relating
to the consumption of certain natural resources (Ouedraogo, 1996; Millogo et al., 2004). This
revalorization is a contribution as well to the public health as with the creation of a climate of
trust around traditional medicine and the traditional healing practices. Facing to the toxicity
relative of certain news molecules anti-epileptics and to their inaccessibility, the relevance of
the contribution of traditional medicine is done more pressing we were interested in their traditional treatments. Our work thus is the object of a sustained effort of revalorization and
promotion of African traditional medicine in order to contribute to the assumption of responsibility of the epilepsy. Annona senegalensis Pers. is widely distributed in West African, different parts of this plant are used traditionally in the treatment of many diseases such as fever,
intestinal troubles, stomach ache, gonorrhea, syphilis, rheumatism and central disorders (Oliver-Bever, 1982; Okoli, 2010; Okoye et al., 2010). It has been reported that hydroalcoholic
of leaf and root barks extracts of Annona senegalensis Pers. had an anticonvulsive effect on
Maximal electroshock induced seizures and Pentylenetetrazole induced seizures to the orally
administration (Okoli, 2010; Okoye et al., 2010). The objectives of the present work were to
investigate the anticonvulsant effect of methanolic extracts (MEAS), n-hexane extracts
(HEAS), ethyl acetate fractions (EAAS) and aqueous residual fraction (AFAS) from the stem-bark of Annona senegalensis Pers. (A. senegalensis) extract on two animal’s model of convulsion: pilocarpine (pilo) and Pentylenetetrazole (PTZ).
Materials and methods
Collection and identification of plan material
Air dried leaves and stem barks of Annona senegalensis Pers. were procured in the
month of August at Ouagadougou, Burkina Faso. The plant was authenticated by Professor
Jeanne R. Millogo (Botany Department, University of Ouagadougou). A voucher herbarium
specimen with number HNB8713 was deposited in the National Herbarium of Burkina.
Extraction
The stem-bark of A. senegalensis was cleaned, and then was air-dried at room temperature and pulverized using mechanical grinder. The powder (1500 mg/kg) was submitted to
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maceration with hydroalcoholic solution (methanol /water, 7:3, v/v) at room temperature during 24 h. This procedure was repeated three times with the same powder. The hydroalcoholic
solution was filtered and the filtrate was concentrated to dryness to give 158 g of methanolic
extract of Annona senegalensis (MEAS). 115 g of MEAS were suspended in dilled water and
successively extract with n-hexane and ethyl acetate. This procedure was repeated three
times with each solvent. Organic extracts were concentrated using rotary evaporator while
aqueous residue was evaporated in an oven at 50°C. The following fractions were obtained:
n-hexane (16 g); ethyl acetate (18 g) and aqueous residue (14 g).
Animals and Experimental Procedures
Male mice (25–30 g) and male rats (200–250 g) were used. The study animals were
kept and maintained under laboratory conditions of temperature, humidity, and 12-h light dark cycle; and were allowed free access to food (standard pellet diet) and water ad libitum. All
animals were fasted for 16 h, but still allowed free access to tap water, before the beginning
of experiments. All experiments were performed between 09:00 am and 4:00 pm in a quiet
small laboratory maintained at a temperature of 20–25 ƕC. All experimental procedures were
carried out according to the animal care guideline of the National institute for health (NIH)
Guide. More specifically, experiments described were reviewed and approved by the Research Institute in Health Sciences of Ouagadougou (Burkina Faso) and conformed to the guidelines issued by the International Association for the Study of Pain for animal pain experimentation (Zimmermann, 1983).
Drug administration
Diazepam (2 mg/kg; i.p, as positive control) was administrated 20 min before the
induction of seizures in both pilocarpine and pentylenetetrazole models. The solution of ethyl
acetate (EAAS) and n-hexane (HEAS) fraction were prepared in 3% of DMSO and the aqueous residue (AFAS) was prepared in the distilled water, and then administered intraperitoneally 45 min or per os 1h before the induction of seizures in both Pilocarpine and pentylenetetrazole models.
Experimental design
Pentylenetetrazole (PTZ) induced convulsions
Absence seizures were induced by single dose administration of PTZ (70 mg/kg; Sc)
to the mice. This dose was then given to 11 groups of 6 mice each pretreated i.p or per os
(200 and 400 mg/kg) with the aqueous methanolic (MEAS) extract, n-hexane (HEAS) extract, ethyl acetate (EAAS) fraction and aqueous (AFAS) fraction. Mice were placed in a clear
plexiglass chamber and observed for 45 min. Latency for the development of clonic seizure
and mortality protection were determined of each group. Mice that did not convulse 30 min
after injection of the PTZ were considered protected (Krall et al., 1978; Wang et al., 2000).
Pilocarpine (Pilo) induced seizures
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Seizures were induced by single dose administration of pilocarpine (240 mg/kg; i.p)
to the rats. This dose was then given to 13 groups of 6 rats each pretreated i.p or per os (200
and 400 mg/kg) with the MEAS, HEAS, EAAS and AFAS. The cholinergic antagonist methyl-scopolamine (1 mg/kg, i.p.) was injected to animals, 45 min before pilocarpine to prevent
peripheral muscarinic stimulation. During the 2 h period following the pilocarpine injection,
the animals were continuously observed. Animals were placed in individual plexiglass cages
to observe: the latency to SE and number of animals that died after pilocarpine administration. For each animal, manifestations of the seizures were rated on a 6-point scale according
to the Racine’s scale (1972) that is widely used in studies on animal models of epilepsy
(Turski et al., 1983; Setkowicz et al., 2003):
(1) Light seizures (rated as 0.5 or 1.0):
0.5: immobility, piloerection, salivation, narrowing of eyes, face and vibrissae twitching, ear rubbing with forepaws; 1.0: head nodding and chewing movements;
(2) Intermediate seizures (rated as 1.5 or 2.0):
1.5: clonic movements of forelimbs, and mild whole body convulsions, exophthalmia,
aggressive behaviour; 2.0: rearing and running with stronger tonic–clonic motions including
hind limbs, tail hypertension, lock jaw;
(3) Heavy seizures (rated as 2.5 or 3.0):
2.5: rearing and falling, eye congestion; 3.0: loss of postural tone with general body
rigidity.
Protocol 1 (intraperitoneally administration)
The first group received vehicle control (vehicle) whereas Group-II received standard
drug (Diazepam, 2mg/kg), Group-III received aqueous methanolic (MEAS) extract (200 and
400 mg/kg/body weight), Group-IV n-hexane (HAAS) extract (200 and 400 mg/kg/body weight), Group-V received ethyl acetate (EAAS) extract (200 and 400 mg/kg/body weight) and
Group-VI received aqueous fraction (AFAS) (200 and 400 mg/kg/body weight)
Protocol 2 (per os administration)
The first group received vehicle control (vehicle) whereas, Group-II received MEAS
(200 and 400 mg/kg/body weight), Group-III receive HEAS (200 and 400 mg/kg/body weight), Group-IV received EAAS (200 and 400 mg/kg/body weight) and Group-V received
AFAS (200 and 400 mg/kg/body weight).
Statistical analysis
The data were expressed as mean ± standard error mean (S.E.M). The Significance of
differences among the groups was assessed using one way and multiple way analysis of vari-
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ance (ANOVA). The test followed by Dunnet’s test P values than 0.05 were considered as
significance.
PTZ-induced convulsions test
We examined the anticonvulsant effects of the different fraction of stem-bark of A.
senegalensis Pers. The different fractions (200 and 400 mg/kg; p.o) did not significantly increased the latency to the first convulsion (table 1). The different fractions (200 and 400
mg/kg; i.p) also did not significantly increased the latency to the first convulsion (table 1).
However, Diazepam (2 mg/kg; i.p) increased significantly (p< 0.0001) the latency to the first
convulsion (table 1). Whereas MEAS, HEAS, EAAS, AFAS (200 mg/kg; i.p) respectively
have shown 33 %, 16.01 %, 21 % and 33 % protection against PTZ induced seizures (figure
1).
We also find that the pretreatment with MEAS, HEAS, EAAS, AFAS (400 mg/kg;
i.p) respectively have shown 55.33 %, 16 %, 21 % and 49.66 % protection against PTZ induced seizures (figure 1). The treatment with MEAS (400 mg/kg; i.p) significantly (p< 0.05)
protected against PTZ induced seizures (figure 1). The treatment with (200 and 400 mg/kg;
i.p) significantly (p< 0.05) protected against PTZ induced seizures (figure 1). Diazepam (2
mg/kg; i.p) treated animals have shown 94.33 % protection, it’s significantly (p< 0.0001)
protected against PTZ induced seizures (figure 1). MEAS, HEAS, EAAS, AFAS (200 mg/kg;
Table1: Effects of stem-barks extracts of A. senegalensis in the latency of seizures after administration on PTZ
(70 mg/kg) in mice.
Groups

Dose (mg/kg)

Latency of the 1st convulsion (min)

200 p.o
400 p.o
200 p.o
400 p.o
200 p.o
400 p.o
200 p.o
400 p.o

0.74 +/- 0.03
0.75+/- 0.05
0.76.0.04
0.74 +/-0.04
0.74 +/- 0.03
0.74 +/- 0.02
0.75 +/- 0.04
0.76 +/- 0.05
0.076 +/- 0.02

200 i.p
400 i.p
200 i.p
400 i.p
200 i.p
400 i.p
200 i.p
400 i.p
2 i.p

0.74 +/- 0.03
0.77 +/- 0.02
0.88 +/- 0.04
0.74 +/- 0.02
0.76 +/- 0.03
0.75 +/- 0.04
0.76 +/- 0.07
0.78 +/- 0.03
0.87 +/- 0.06
1200 +/- 80 ***

Oral Route
Control 1
MEAS
MEAS
HEAS
HEAS
EAAS
EAAS
AFAS
AFAS
Intraperitoneal Route
Control 2
MEAS
MEAS
HEAS
HEAS
EAAS
EAAS
AFAS
AFAS
Diazepam

Results are expressed as means ± SEM. *P < 0.05 compared with the wild-type mice by ANOVA one-way followed by
Dunnet’s test.
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Figure 1: Effects of stem-bark extract of A. senegalensis (intraperitoneally administration) on seizures PTZ
induced seizures. Results are expressed as means ± SEM *P < 0.05 compared with the wild-type mice by
ANOVA one-way followed by Dunnet’s test.
Table 2: Effects of stem-barks extracts of A. senegalensis in the latency of the latency after injection of pilocarpine (240 mg/kg) in rats.
Groups

Dose (mg/kg)

Latency of the 1st convulsion (min)

200 p.o
400 p.o
200 p.o
400 p.o
200 p.o
400 p.o
200 p.o
400 p.o

15.50 +/- 2.28
16.43 +/- 2.32 **
16.06 +/- 2.06 **
15.44 +/- 2.02
15.56 +/- 1.88
15.49 +/- 2.11
15.52 +/- 2.60
16.07+/- 3.87 **
16.57 +/- 1.34 **

200 i.p
400 i.p
200 i.p
400 i.p
200 i.p
400 i.p
200 i.p
400 i.p
2 i.p

15.50 +/- 2.28
16.03 +/- 1.22 **
16.44 +/- 2.36 **
15.44 +/- 2.19
15.56 +/- 2.28
15.50 +/- 2.31
16.44 +/- 1.30
16.56 +/- 2.22 **
16.61 +/- 1.34 **
1200 +/- 80 ***

Oral Route
Control 1
MEAS
MEAS
HEAS
HEAS
EAAS
EAAS
AFAS
AFAS
Intraperitoneal Route
Control 2
MEAS
MEAS
HEAS
HEAS
EAAS
EAAS
AFAS
AFAS
Diazepam

Results are expressed as means ± SEM. *P < 0.05 compared with the wild-type mice by ANOVA one-way followed by
Dunnet’s test.
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Figure 2: Effects of stem-bark extract of A. senegalensis (per os administration) on seizures PTZ induced
seizures. Results are expressed as means ± SEM. *P < 0.05 compared with the wild-type mice by ANOVA oneway followed by Dunnet’s test.

p.o) have shown 27.33 %, 10.66 %, 21 % and 33 % respectively (figure 2). The dose (400
mg/kg; p.o) have protect at 49.66 %, 21.66 %, 21.66 % and 44.33 % respectively for MEAS,
HEAS, EAAS, AFAS (figure 2). The treatment with MEAS (400 mg/kg; p.o) significantly
(p< 0.05) protected against PTZ induced seizures (figure 2)
Pilocarpine-induced convulsions test
The different fractions of HEAS and EAAS (200 and 400 mg/kg; p.o) did not significantly increased the latency to the first convulsion (table 2). HEAS and EAAS fraction (200
and 400 mg/kg; i.p) did not significantly increased the latency to the first convulsion (table
2). However, MEAS and AFAS fractions (200 and 400 mg/kg; p.o) increased significantly
(p< 0.01) the latency to the first convulsion (table 2). MEAS and AFAS fractions (200 and
400 mg/kg; i.p) increased significantly (p< 0.01) the latency to the first convulsion (table 2).
Diazepam (2 mg/kg; i.p) increased significantly (p< 0.0001) the latency to the first convulsion (table 2).
We also find that pretreatment with MEAS, HEAS, EAAS, AFAS (200 mg/kg; p.o)
respectively have shown 67.45 %, 64.66 %, 65.65 % and 69.05 % protection against Pilocarpine induced seizures (table 3). The pretreatment with MEAS, HEAS, EAAS, AFAS (400
mg/kg; p.o) respectively have shown 69.84 %, 63.05 %, 66.69 % and 69.58 % protection
against Pilocarpine induced seizures (table 3).The treatment with MEAS (200 and 400
mg/kg; p.o) significantly (p< 0.05) protected against Pilocarpine induced seizures (table
3).The treatment with AFAS (200 and 400 mg/kg; p.o) significantly (p< 0.01) protected against Pilocarpine induced seizures (table 3). However, the treatment with MEAS (200 and 400
mg/kg; i.p) significantly (p< 0.01) protected against Pilocarpine induced seizures (table 3).
The treatment with AFAS (200 and 400 mg/kg; i.p) significantly (p< 0.05) protected against
Pilocarpine induced seizures (table 3).
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Table 3. Effects of stem-barks extracts of A. senegalensis on pilocarpine-induced seizures and lethality in the rats.
Groups

dose (mg/kg)

Percentage seizure

Percentage survival (%)

200 p.o
400 p.o
200 p.o
400 p.o
200 p.o
400 p.o
200 p.o
400 p.o

80
65
60
77
78
74
74
68
67

63,78
67,45 *
69,84 *
64,66
63,05
65,65
66,69
69,05 **
69,58 **

200 i.p
400 i.p
200 i.p
400 i.p
200 i.p
400 i.p
200 i.p
400 i.p

80
65
60
78
78
76
74
66
66

63,78
70,45**
79,04**
64,16
64,2
67,02
68,25
67,35*
70,66*

Oral Route
Control 1
MEAS
MEAS
HEAS
HEAS
EAAS
EAAS
AFAS
AFAS
Intraperitoneal Route
Control 2
MEAS
MEAS
HEAS
HEAS
EAAS
EAAS
AFAS
AFAS

Results are expressed as means ± SEM. *P < 0.05 compared with the wild-type mice by ANOVA one-way followed by
Dunnet’s test.

Discussion
Animal model are widely used screening model for testing anticonvulsive compounds. The PTZ test was used because this is one of the first assays developed to identify anticonvulsant drugs effective against generalized tonico-clonic, partial seizures and genralised clonic seizures (Löscher & Schmidt, 1988). Although, the mechanism by which pentylenete-trazole elicits its action has not been completely understood. However, two mechanisms have
been proposed for the mode of PTZ-induced seizures. This type of seizures can also be prevented by drugs that enhance gamma amino butyric acid type A (GABAA) receptor mediated
inhibitory neurotransmission (Corda et al., 1990; Mac Donald & Kelly K.M., 1994; White,
1997), or by increasing the central noradrenergic activity (De Potter et al., 1980).
The potent anticonvulsant of a drug against PTZ seizure indicates its probable effectiveness against absence seizures (McNamara, 1989). The standard antiepileptic drug (diazepam) used in this study, exerts its antiepileptic might antagonize PTZ induced seizures by enhancing GABAA receptor-mediated inhibitory neurotransmission (Meldrum, 1997; Nils Ole,
2003).
Data from this study show that the treatment with the different fractions did not significantly increase the latency to the convulsion (table 1) by per os and intraperitoneally administration. The treatment with MEAS (400 mg/kg; i.p) significantly (p< 0.05) protected
against PTZ induced seizures (figure 1). The treatment with AFAS (200 and 400 mg/kg;i.p)
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significantly (p<0.01) protected against PTZ induced seizures (figure 1). Diazepam (2
mg/kg; i.p) treated animals have shown 94.33% protection, it’s significantly (p< 0.0001) protected against PTZ induced seizures (figure 1). The treatment with MEAS (400 mg/kg; p.o)
significantly (p< 0.05) protected against PTZ induced seizures (figure 2). Potent anticonvulsant effects MEAS and AFAS in PTZ test suggest the presence of bioactive compounds
effective in this plant. The mice treated with MEAS and AFAS were partially protected from
seizures induced by PTZ. Based on this partial reduction of the mortality, it is difficult to
report MEAS and AFAS as having anticonvulsant effect against PTZ seizure that could be
interfering with GABA neurotransmission (Löscher & Schmidt, 1988). However, this partial
effectiveness of this plant to reduce mortality after convulsion might suggest some potential
usefulness of a drug against neurotoxicity which causes the death following extensive seizures (Westmoreland et al., 1994).
In the pilocarpine model, our study showed that MEAS and AFAS fractions (200 and
400 mg/kg; p.o and i.p) increased significantly (p< 0.01) the latency to the first convulsion
(table 2). Diazepam (2 mg/kg; i.p) increased significantly (p< 0.0001) the latency to the first
convulsion (table 2).
The treatment with MEAS (200 and 400 mg/kg; p.o) significantly (p< 0.05) protected
against Pilocarpine induced seizures (table 3).The treatment with AFAS (200 and 400 mg/kg;
p.o) significantly (p< 0.01) protected against Pilocarpine induced seizures (table 3). However, the treatment with MEAS (200 and 400 mg/kg; i.p) significantly (p< 0.01) protected
against Pilocarpine induced seizures (table 3).The treatment with AFAS (200 and 400 mg/kg;
i.p) significantly (p< 0.05) protected against Pilocarpine induced seizures (table 3).
The lethal time of the Pilocarpine induced seizures in a dose-dependent manner test in
the animals comparing with controls. The animal model of temporal lobe epilepsy induced by
pilocarpine represents one of the most successful and worldwide used models to test the efficacy of new antiepileptic agents. Essentially, the effectiveness of a drug against Pilocarpine
seizure indicates its probable effectiveness against absence seizures (McNamara, 1989). Although animal models is widely used screening model for testing anticonvulsive compounds,
the mechanism may exert their anticonvulsant activity by a potentiation of inhibitory and/or
inhibition of excitatory neurotransmission by many mechanisms, pre- and post-synaptically
(Khongsombat et al., 2008). An imbalance between excitatory and inhibitory neurotrans-mission of the brain, which could be produced by a decrease in GABAergic and/or an increase in
glutamatergic transmission, is involved in the generation of epilepsy in patients with epilepsy
as well as in animal models including pilocarpine-induced seizures in rodents (Peña & Tapia,
2000). Thus, receptors for these two neurotransmitters are regarded as important targets for
antiepileptic drugs. The inhibitory action of GABA consists in the opening of chloride channels to allow hyperpolarizing the membrane (Gottesmann, 2002).
The finding of the present study justifies folkloric uses of A. senegalensis in the treatment of epilepsy. Further studies will be necessary to determine the anticonvulsant mechanisms of A. senegalensis and to isolate the molecular compounds responsible for these cli-nical
properties.
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