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Abstract: Senna tora leaves are used as traditional medicine in Africa for the treatment of many disorders. In Cameroon, the
leaves of this plant are used for the treatment of convulsions and malaria. No work has been interested on the anticonvulsant
activity and toxicity of Senna fora as affected by solvent extraction. This study has the objective to evaluate the anticonvulsant
activity and toxicity of Senna tora extracts. The extracts were produced by maceration in 4 different solvents (water, ethanol,
methanol and hydroethanol) and by decoction. Several doses (45, 112.5, 225 and 450 mg / kg) of the five Senna fora extracts
were tested for their efficacy against convulsion induced by bicuculin, kainic acid, strychnine and picrotoxin. Normal, negative
and positive (phenobarbital and clonazepam treatment) control treatments were equally tested. Firstly, the animal received the
treatment (per os), after 1 hour all they animals received the injection of convulsivant solution except normal control. Latency
time and duration of convulsion were noted. For acute toxicity, the animals received one dose (5000mg/kg) of the different
extracts and were observed during 7 days. As results, it appeared that the methanolic, ethanolic and hydroethanolic extract at
the dose 450 mg/kg protected 80% of mice against convulsion induced by strychnine, picrotoxin. In addition, the plant induced
a significant decreased of the duration of convulsions. Moreover, no dead nor toxicity were observed for administration doses
less than 5000 mg/kg body weight. Definitively, Senna fora extracts exhibit anticonvulsant and are not toxic, thus pointing out
the use of the plant in the treatment of epilepsy.
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to modern medicine, depend primarily on medicinal plants
for their primary health care. The literature revealed the
different properties of Senna tora extract: antiplasmodial [4],
antioxidant [5], antimicrobial [6], antihepatotoxic [7] and
hypolipidemic [8] activities. Studies on the anticonvulsant
activity are very scare, specifically the effect of solvent
extraction. Then, we formulated our central research question
as followed: what is the effect of solvent extraction on the
anticonvulsive properties and acute toxicity of Senna tora
leaves extracts? Answering this question will help not only to
report new data on the efficacy of Senna tora extract against
convulsion, but also to select a solvent that is more effective
in extracting anticonvulsive compound. This will go a long
way enabling the search for more effective antiepileptic

1. Introduction

Senna tora Linn. (Caesalpiniaceae) is a small annual herb
1.2 m in height growing as common weed in tropical areas of
Africa and Asia. All the parts of the plant are widely used in
the traditional systems of medicine. In particular, the leaves
are used as laxative, anti-anthelmintic [1], for the treatment
of various skin and cardiac disorders [2]. In Cameroon, the
leaves of Senna tora are used traditionally for the treatment
of malaria and epilepsy. Epilepsy affects 13 to 15% of people
worldwide [3]. According to the World Health Organization
(WHO), about 65-80% of the world's population in
developing countries, because of poverty and lack of access
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drugs against epilepsy.

The general objective of this work was to determine the
anticonvulsant effects of Senna tora extracts from 4 different
solvents on models of acute seizures induced by convulsant
substances. In addition, the acute toxicity of the extract was
determined.

2. Materials and Methods
2.1. Plant Materials

Senna tora leaves were collected from Maroua, Far North
Cameroon, in June 2015. First identification was made by
MAPONGMETSEM  Pierre-Marie, botanist at the
Department of Biological Sciences, University of
Ngaoundere, Cameroon. Then the plant was authenticated at
the National Herbarium in Yaounde, Cameroon, to number
7765/SF R/cam. The leaves were washed several times with
distilled water to remove the traces of impurities. They were
then dried at room temperature for 24 hours and coarsely
powdered in a mortar.

2.2. Preparation of Plant Extracts

The powder (10 g) was used for decoction with water for
20 min, or for maceration for 24 hours with 100 mL of four
different solvents: 99% methanol, 95% ethanol, water
(aqueous extract), ethanol/water mixture 1:1 (v/v). The
solvents (ethanol and methanol) were evaporated using
rotatory evaporator (Buchi rotavapor R-300) and freeze
drying (Lustiner) while the water extract was directly
removed using freeze drying. The freeze-dried extracts were
then powdered using a mortar and used to prepare aqueous
solutions of different concentrations for biological analysis
(45mg/mL, 112.5mg/mL, 225mg/mL and 450mg/mL).

2.3. Animal’s Material

Mus musculus swiss weighing 26 £ 3 g were used for
induction of convulsion. The animals were provided by
animal house of University of Ngaoundere, Cameroon and
NIH (National Institute of Healh) of Pakistan. All animals
were kept in Plexiglas cages, and under a cycle of 12 hours
of light and 12 hours of darkness. The experiments were
carried out in accordance with national and international law
(reg. No. FWA-IRB00001954). Every effort has been made
to reduce the pain and the number of animals used.

2.4. Induction of Convulsion

2.4.1. Induction of Convulsion by Bicuculin

This test consists of inducing clonic convulsions in the
mice by intraperitoneal administration of bicuculin at a dose
of 1 mg/kg within 10 minutes [9]. The bicuculin is injected
intraperitoneally one hour after the administration of the
different treatments: distilled water for mice of the negative
control, phenobarbital at a dose of 20 mg/kg for the positive
control and four different doses of the extracts and the
decoction of Senna tora for test lots.

2.4.2. Induction of Convulsion by Picrotoxine

This test consists of inducing clonic convulsions in the
mice by intraperitoneal administration of the picrotoxin at
the dose of 7.5 mgkg [10, 11], one hour after
administration of the various treatments namely the
phenobarbital at the dose 20 mg/kg for the positive control
lot, distilled water for the negative control lot and the
different doses of the extracts and the decoction for the test
lots. Mice that do not convulsed within 15 minutes of
observation were considered protected [9].

2.4.3. Induction of Convulsion by Strychnin

The test consists to inducing tonic convulsions followed by
death within 10 min in the mice by intraperitoneal injection
of strychnine (STR, 2.5 mg/kg). The animals (eight mice per
batch) were treated one hour before administration of the
STR with distilled water (10 ml/kg, per os) for the negative
control group, phenobarbital (20 mg/kg) for the positive
control group and four different doses of Senna fora extracts
and decoctions for test groups (45, 112.5, 225 and 450
mg/kg, per os) for test lots [12-13]. After 10 minutes of
observation, mice that did not convulsed or those that
convulsed but did not died were said to be protected (Ngo
Bum et al., 2001, 2009a).

2.4.4. Induction of Convulsion by Kainic Acid

This test consists of inducing generalised convulsions in
the mice by intraperitoneal administration of kainic acid at a
dose of 1.5 mg/kg [14] one 1 hour after treatment: distilled
water for mice of the negative control, phenobarbital at a
dose of 20 mg/kg, clonazepam for the positive control and
four different doses of the extracts and the decoction of
Senna tora for test lots. Latency times and duration of
convulsion were noted during 15 minutes.

2.5. Acute Toxicity

The method used was the OECD [15] which consists in
choosing a single dose and evaluating the different
parameters and determining if the LD50 is lower or higher
than the chosen dose. For this the dose 5000mg/kg is the
dose chosen for this study. A total of 60 mice aged of three
months weighing an average of 25g were divided into 6
groups of 10 mice each, including 5 males and 5 females,
the males and females were putted in different cages. After
5 days of acclimatization in the laboratory, the animals
were fasted for 3 hours before treatment. After the
individual weighing to determine the volume of the extract
solution to be administered, the animals were treated as
follows:

a. Group 1 has been treated with distilled water.

b. Groups 2 to 6 were treated with four extracts (aqueous,
ethanolic, methanolic and hydroethanolic) and with the
decoction of Senna tora leaves at a dose of 5000 mg/kg.

c. The animals thus treated were deprived of water and
food during the first three hours post-gavage during
which they were observed and the following parameters
were evaluated: the number of deaths, the mobility
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(measured by the displacement of the animals in the
cage), aggression (resulting from the attack of one
mouse with respect to the other), the sensitivity to pain
(measured by the reaction of the mouse following the
pinching of the tail), the sensitivity to noise (measured
by the reaction of the mouse following the emission of a
noise) and the condition of the stool. After this time, the
animals had free access to drinking water and food.
Survivors were then kept for 7 days, during which time
weight, daily food and water intake were assessed.

2.6. Statistical Analysis

Tests were carried out in triplicate. The parameters
measured during the pharmacological tests were expressed as
mean + standard error on the mean (E. S. M.). The values
were compared using the Variance Analysis Test (ANOVA)
and when the differences existed, the Turkey and Newman
Keuls multiple comparison tests were used to separate them.
The exact probability of Fisher was used to compare the
average percentages of the parameters obtained in the
experiments. From p<0.05, the values were considered
significant. The various statistical analyzes of the results
were made using the XLSTAT 2007 software.

3. Results and Discussion
3.1. Effect of Picrotoxin

The figure 1 shows that administration of picrotoxin to
mice followed by treatment with distilled water induced
clonic convulsions to all animal, meaning distilled water
(DW) had no protection against clonic convulsions induced
by picrotoxin. In contrast, extracts of Senna tora protected
mice against convulsions at all doses. In this respect, the
decoction and the aqueous extract (450 mg / kg) protected
80% (p<0.01) of mice, while the hydroethanolic, ethanolic
and methanolic extracts at the same dose protected 60% of
mice. Treatment with Clonazepam and phenobarbital,
reference antiepileptic drugs, protected respectively 100%
and 60% of mice against clonic convulsions induced by
picrotoxin. In the meantime, Senna tora extracts significantly
increased the latency of onset of convulsions (Figure 2)
compared to the negative control and significantly reduced
the duration of convulsions (Figure 3) compared to positive
control batches that received two reference substances.
Picrotoxin is a selective inhibitor of the opening of the
GABAA receptor chloride channel whose binding site is
located within the chloride channel in the cerebral cortex.

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control test, N: Neutral, DW: Distilled Water.

Figure 1. Degree of protection (%) of mice against convulsion induced by picrotoxin as affected by of Senna tora administration dose and extract preparation.
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Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 2. Latency time (min) of convulsion of mice in picrotoxin model of convulsion as affected by Senna tora administration dose and extract preparation.

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 3. Duration of convulsion (min) of mice in picrotoxin model of convulsion as affected by Senna tora administration dose and extract preparation.

Picrotoxin is a selective inhibitor of the opening of the
GABAA receptor chloride channel whose binding site is
located within the chloride channel in the cerebral cortex.
The antagonism of molecules in the extracts with picrotoxin-
induced convulsions suggests anticonvulsant properties that
would be mediated by GABA receptors. Indeed, picrotoxin is
known to be a GABA receptor antagonist, it acts by blocking
chloride channels bound to GABAA receptors [16, 17]. In
addition, potentiation of the effect of clonaz (0.1 mg / kg) by
the highest dose (450 mg / kg) of the extracts would support
the idea that the Senna tora would act via GABA receptors
because this effect is found potentiated by the
benzodiazepine. The protection of mice against picrotoxin -
induced convulsions suggests that chemical compounds
contained in these different Senna tora extracts act as
antagonists of picrotoxin (chloride channel blocker) on
GABAA receptors [18].

3.2. Effect of Bicuculin

The figure 4 shows that injection of bicuculin to mice
induced tonic-clonic convulsions and treatment with distilled
water (DW) had no protection effect. In contrast, extracts of
Senna tora protected at some degree mice against
convulsions. While the decoction (450 mg / kg) protected
80% (p<0.01) of mice, the aqueous, hydroethanol, ethanolic
and methanolic extracts at the same dose protected 60% of
mice. The reference drugs, Clonazepam and phenobarbital,
protected respectively 100% and 60% mice. Significant
increase of the latency of onset of convulsions (Figure 5) and
significant decrease of the duration of convulsions (Figure 6)
were equally reported as an effect Senna fora administration
as compared to the negative and positive control groups.
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Bars are mean £sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control test, N: Neutral, DW: Distilled Water.

Figure 4. Degree of protection (%) of mice against convulsion induced by bicuculin as affected by of Senna tora administration dose and extract preparation

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 5. Latency time (min) of convulsion of mice in bicuculin model of convulsion as affected by Senna tora administration dose and extract preparation.
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Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 6. Duration of convulsion (min) of mice in bicuculin model of convulsion as affected by Senna tora administration dose and extract preparation.

Extracts of Senna tora inhibited convulsions induced by
bicuculin. This inhibition also makes it possible to foresee
the presence of the anticonvulsant properties in the extracts.
In this case once more, the inhibitory action of Senna tora
extracts would probably be by interaction of its constituents
with GABAergic neurotransmission, mediated by the
GABAA receptor complex [19, 20]. The probable hypothesis
of the action of the extracts at the level of the GABA receptor
complex is confirmed by the different results of the tests of
induction of convulsions by picrotoxin and bicuculin, which
are all substances acting on the GABAergic
neurotransmission. The presence of certain bioactive
compounds such as alkaloids, flavonoids, polyphenols and
tannins in the extracts of this plant could explain at least in

part the anticonvulsant effects because phenolic compounds
have been demonstrated to reduce the number and duration
of seizures in the model of acute attacks induced in mice
[21].

3.3. Effect of Strychnin

The figure 7 shows that distilled water did not protected
mice against strychnine-induced tonic convulsions. However,
the different extracts of Semna tora significantly (p<0.05)
protected mice against strychnine-induced convulsions in a
dose-dependent manner. This protection was very significant
for all the extracts used at the doses 225 and 450mg / kg.

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 8. Latency time (min) of convulsion of mice in strychnin model of convulsion as affected by Senna tora administration dose and extract preparation.

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 9. Duration of convulsion (min) of mice in strychnin model of convulsion as affected by Senna tora administration dose and extract preparation.
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Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control test, N: Neutral, DW: Distilled Water.

Figure 7. Degree of protection (%) of mice against convulsion induced by strychnin as affected by of Senna tora administration dose and extract preparation.

The results of the strychnine test confirmed amongst others
that Senna tora extracts have anticonvulsant properties since
a substance that protects mice against strychnine-induced
tonic convulsions and death is anticonvulsant [12]. This
protection, which was similar to that of the reference
anticonvulsants (phenobarbital and clonazepam), once again
suggests the presence of anticonvulsant compounds in the
extracts [22, 23]. Indeed, according to Goth [24], the
substances which opposed the effect of strychnine are

anticonvulsants, and they act at the level of glycine receptors.
Strychnine is a glycine antagonist, its attachment to the
glycine receptor leads to an increase in the excitability of the
cell which results in hyper reactivity to stimuli. In this case
the anticonvulsant action of the extracts would be through an
interaction with strychnine-dependent glycine [25, 10].
Considering the significant percentage at doses 225 and 450
mg / kg, the effect of the extracts suggested that the plant
would have antiepileptic activity through interaction with the
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receptor Gaba A chloride channel [26] and with strychnine-
dependent glycine receptors [25, 10].

3.4. Effect of Kainic Acid

Figure 10 shows the percentage of convulsions induced
by kainic acid. It appears that the 450 mg/kg dose of the
decoction and the methanolic extract protected the mice at
80% compared to the negative control. These results are
superior to the protection 60% induced by the reference
substance clonazepam. Figure 11 and 12 shows the latency
times and the duration of the convulsions of the mice induced
by the administration of kainic acid. From this figure, it
appears that the administration of the different extracts of
Senna tora induced significant reduction of the duration of
convulsions and increase of the latency time compared to the
negative control. These results suggested that Senna fora

extracts exhibited anticonvulsant effects through interaction
with glutamatergic neurotransmission. The results clearly
showed that administration of Kainic acid induced tonic-
clonic convulsions in mice treated with distilled water. In
addition, treatment of the mice with Senna tora extracts and
sodium valproate protected the mice from these tonic-clonic
seizures. Such as sodium valproate, Senna tora extract may
exert its anticonvulsant properties by the inhibition of the
exocytosis of L-glutamate (blockage of voltage-dependent
sodium and calcium channels). Indeed, it is known that
kainic acid (glutamate agonist) induces and cell loss in the
CALl and CA2 regions by stimulating massive exocytosis of
L-glutamate in the synaptic cleft. However, inhibition of this
exocytosis results in the cessation of convulsions [27, 28], in
this case, several mechanisms are involved (blockage of
sodium and calcium channels voltage dependent).

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control test, N: Neutral, DW: Distilled Water.

Figure 10. Degree of protection (%) of mice against convulsion induced by kainic acid as affected by of Senna tora administration dose and extract

preparation.
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Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 11. Latency time (min) of convulsion of mice in kainic acid model of convulsion as affected by Senna tora administration dose and extract preparation.

Bars are mean +sd; n=5; ***p<0.001, **p<0.01 and *p<0.05 are level of significance as compared to negative control, DW: Distilled Water.

Figure 12. Duration of convulsion (min) of mice in kainic acid model of convulsion as affected by Senna tora administration dose and extract preparation.

3.5. Acute Toxicity

After oral administration of Senna tora at the dose of
5000 mg / kg, no death was recorded and this throughout the
7 days of observations, meaning the LD50 and LD100 if
existed are over the dose 5000 mg/kg (Table 1). Meanwhile
the sensitivity and locomotor activity of the mice of the batch

having received the methanolic extract decreased
significantly (p<0.05) compared to the control lot which did
not received distilled water. Only the mice that received the
methanolic extract at dose 5000 mg/kg showed some
physiological changes.

Table 1. Some physiological changes in mice administered Senna tora in acute toxicity study.

. . . . Mice dead/Mice treated
Extracts Doses (mg/kg) Physiological changes Latency time of mortality Male Female
Distilled water No / 0/5 0/5
Decoction 5000 No / 0/5 0/5
Aqueous E. 5000 No / 0/5 0/5
Hydroethanolic E. 5000 No / 0/5 0/5
Methanolic E. 5000 Aggressivity, salivation / 0/5 0/5
Ethanolic E. 5000 No / 0/5 0/5

In overall, toxicity studies have shown that the extracts and
decoction of Senna tora would not be toxic up to dose 5000
mg / kg. In this respect, these extracts may be considered as
low toxicity substances.

4. Conclusion

The main objective of the present study conducted with
extracts and decoction of Senna tora in various solvents was to
evaluate primary their efficacy on convulsions induced using

different chemical substances namely picrotoxin, bicuculin,
strychnine and kainic acid induced acute convulsion in mice, in
the quest for bringing a solution test to the prevention of
epilepsy; secondly to evaluated their eventual acute toxicity. It
may be concluded from this study that Senna fora extracts and
decoction prevent against convulsion observed in acute epileptic
seizure. The most efficacy extract was decoction. The extract
may act by interacting as a ligand on the Gaba A channel
receptor and the glycine receptors in the hippocamp of the brain,
but this need to be deeply investigated. Pretreatment with
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clonazepam or phenobarbital has been shown to prevent acute
convulsion induced.
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