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ABSTRACT 

 

From bibliographic research, we have listed 

Cassia alata as a plant supposed to be 

anticonvulsant and sedative, which is used in 

traditional medicine in Congo. Our work 

allowed us to assess the sedative and 

anticonvulsant effects of Cassia alata leaves 

aqueous extract. 

The acute toxicity study showed that the 

aqueous extract of this plant does not present 

any toxicity by the oral route up to the dose 

3200 mg / kg. Cassia alata (up to 800 mg / kg) 

promote increased body weight. This toxicity 

study allowed us to select two doses (200 and 

400 mg/kg) for pharmacological studies. 

The sedative effect was assessed with two tests: 

motor activity and potentiation of barbiturate 

sleep in mice. The experimental animal model 

of generalized convulsions induced by 

strychnine made it possible to demonstrate the 

anticonvulsant activity. 

 It follows that at doses of 200 and 400 mg, the 

extract of Cassia alata significantly increases 

and reduces, respectively the time to onset and 

the duration of convulsions. At the same 

therapeutic doses, this extract significantly 

increases and reduces, respectively, the time to 

onset and barbiturate sleep. Motor activity is 

significantly reduced by the extract at doses of 

200 and 400 mg / kg. 

The chemical screening made it possible to 

highlight the presence of alkaloids, tannins, 

saponosides, flavonoids and free anthraquinones 

in this extract. 

Keywords: anticonvulsant, sedative, 

phytochemistry, Cassia alata, mice. 

 

I. INTRODUCTION   

Anxiety is probably the most basic 

of emotions. Anxiety reactions are observed 

in all animal species. Clinical anxiety is one 

of the fundamental elements of mental 

pathology. Anxiety can act on diarrhea 

debacles, stomach disorders, spasms and in 

any kind of diffuse pain. It also acts on the 

cardiovascular system and sexual activity. 

In the population, all anxiety disorders have 

a prevalence of about 15 % per year. This is 

one of the most common mental disorders. 

Generalized anxiety disorders affect 2 to 6 

% of adults, slightly more women than men 

(Rakotonina et al., 2001). 

Insomnia is a common symptom in 

clinical consultations. 20 to 30 % of the 

population suffers from mild insomnia, 5 to 

15 % of the population suffers from severe 

insomnia, 15 to 20 % of adults occasionally 

use sleeping pills, 10 % use it regularly. In 

the 30-60 age group, 9% of men and 4% of 

women suffer of sleep apnea syndrome 

(Rakotonina et al., 2001).  

Sedatives are used for anxiety and 

nervous tension, they relieve pain and help 

sleep in case of insomnia. They also help to 

relax agitated subjects. The subject feels 

calm; his breathing and reflexes slow down. 
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There are many sedatives, the most common 

are tranquilizers, antidepressants, 

anxiolytics, sleep disorders and sleeping 

pills or hypnotics. They are used before 

anesthesia or any other stressful act. Patients 

in the intensive care unit used regulary 

sedatives (Datta & Maclean, 2007; Lucindo 

et al., 2008). 

Convulsions may be epileptic or 

non-epileptic, febrile convulsions occur in 

children between 6 months and 5 years. 9 to 

35% of the first crises are complex. Febrile 

neurological convulsions are the most 

common neurological problem in pediatrics, 

affecting approximately 3% of the world's 

infant population. The prevalence of febrile 

convulsions is 13 to 48 ‰ and varies 

according to the points of the globe (Dumas 

et al., 1963; Senga et al., 1985; Mamadou 

Koné, 2006). 

Convulsions are the symptom of a 

large number of diseases including stroke, 

cerebral trauma, brain tumor or cerebral 

hemorrhage, malaria, typhoid fever, 

infection such as meningitis, severe 

hypoglycaemia, lack of oxygen in the brain, 

alcoholic and drug poisoning (Dumas et al., 

1963; Wariuru and Appleton, 2004; Moyen 

et al., 2010). 

Although several anticonvulsant and 

sedative medications are available to treat 

convulsions and anxiety, it have a great 

necessity to look for a new drugs because of 

resistance, side effects, drug interactions 

and expensive costs(Richens et Perucca 

1993; Knudsen et al., 1996). 

In African countries many patients 

do not receive appropriate treatment for 

multiple reasons: social, cultural, economic, 

accessibility and availability of drugs 

(Nsonde Ntandou et al. 2018). As major 

alternative of treatments, they use medicinal 

plants, which are a socio-environmental and 

cultural integration in the countries of 

Africa, where the socio-cultural and 

geographical environment is the local 

pharmacy (Nsonde Ntandou et al., 2017). 

Scientific validation of these treatments is 

necessary in order to guarantee safety and 

assurance on their effectiveness among 

users. Cassia alata is one of intertropically 

widespread medicinal plant used in Africa 

(Uganda, Ghana, DR Congo, Congo, 

Cameroon, Gabon and Nigeria…), in 

Indonesia, and in Latin America 

(Guatemala, Martinique, and Brazil…). 

Leaves, flowers, and fruits of Cassia alata 

are used against diabetes, anti-inflammation, 

pain, fever convulsion, cerebral malaria, 

anxiety, epilepsy, constipation, dermatitis, 

HIV, urogenital (gonorrhea, bilharzioses) 

and liver affections, and infectious diseases 

(as antibacterial and antifungal agents)( 

Palanichamy and Nagarajan, 1990; Crockett 

et al., 1990; Ibrahim and Osman, 1995 

;Hazni et al., 2008; Kayembe et al., 2010 ; 

Takashi Saito et al., 2012, Suagwu et al., 

2014; Bassoueka et al., 2015). Numerous 

pharmacological studies have been carried 

out on Cassia alata, but few have focused 

on the activity of this plant on the central 

nervous system. Previous pharmacological 

investigations demonstrated antibacterial, 

antifungal, analgesic, anti-inflammatory, 

antiplasmodial, hypoglycemic, 

antimutagenic and antipyretic activities 

(Palanichamy and Nagarajan, 1990; 

Somchit et al., 2003; Kayembe et al., 

2010; Takashi Saito et al., 2012; Timothy et 

al., 2012; Ibrahim and Osman, 2015). We 

did not find bibliographic references of the 

works carried out on the anticonvulsivante 

and sedative activities of these plants. Thus, 

in order to provide a scientific basis for the 

use of this plant against convulsions, 

insomnia and anxiety, this study aims to 

evaluate the sedative and anticonvulsant 

effects of Cassia alata (Fabaceae) leaves 

aqueous extract. 

 

II. MATERIAL AND METHODS 

1. Plant material 

Leaves of Cassia alata were collected in the 

savanna of south of Brazzaville (Congo). It 

was identified by comparison with 

specimens of the national herbarium by 

Professor Jean-Marie MOUTSAMBOTE. 

Sample was dried at room temperature and 

protected from the light, then pulverized, in 

the Laboratory of Animal Physiology and 
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Physiopathology of the Faculty of Science 

and Techniques at the Marien Ngouabi 

University at Brazzaville, in the Republic of 

Congo. 

 

2. Animal material 

The animal material is constituted by males 

and females Mus musculus mice of Swiss 

albino strain of body weight between 20 and 

25 g, at least 3 months old raised at the pet 

shop of the Institut de Recherche en 

Sciences de la Santé (IRSSA) of 

Brazzaville-Congo. They were housed 

under standard conditions (25 ± 5° C, 40-70 

% RH, 12h light/dark cycle) and fed with a 

standard died and water ad libitum. They 

were handled according the ethical rules of 

animal experiments published by the 

International Association for the Study of 

Pain (Canadian Council 1980; 

Zimmermann, 1983).  

 

III.  METHODS 

3.1. Preparation of extract 

After drying, 50 g of powdered of Cassia 

alata leaves were boiled (at 100 ° C) in 500 

ml of distilled water for 30 minutes. After 

cooling, the mixture was filtrated with 

cotton, then evaporated in the balloon heater 

at reduced pressure with 50-60 ° C for 48 

hours. The dry residue of mass 5.9 g is 

collected with a yield of 11.8 g. The dry 

decoction is dissolved in distilled water 

before administration. 

 

3.2. Acute toxicity study  

The acute toxicity of Cassia alata aqueous 

extract was evaluated in mice. After sigle 

dose of treatment animal was observed for 

14 days. The study was conducted in 

accordance with OECD Guideline 423 

(Organization for Economic Cooperation 

and Development) for the testing of 

chemical solutions described by (Ondele 

and al., 2015; Boumba and al., 2018). It 

allows to determine the lethal dose (LD50) 

and the therapeutic dose of the extracts to be 

used. 

Protocol: 

Six (6) lots of the five (5) mice per cage are 

distributed as follows: 

 Lot 1 (control): mice received 0.5 ml / 

100 g of distilled water orally, per 

mouse; 

 Lots 2, 3, 4, 5 and 6: mice were treated 

with the aqueous extract of the leaves of 

Cassia alata at the respective doses of 

200, 400, 800, 1600 and 3200 mg / kg 

orally, per mouse. 

After administration of the products, mice 

were placed in individual cages for 

observation for 2 hours. These observations 

concerned the following toxicity 

parameters: mobility, alertness and response 

to external stimuli. The body weight of each 

animal was measured for 14 days. 

 

3.3. Evaluation of the anticonvulsant 

effect 

3.3.1. Strychnine-inducted convulsions 

test  

The test consists of inducing tonic 

convulsions within 10 minutes and then 

death in the mice by administration of 

strychnine (3 mg / kg, i.p) one hour after 

oral administration of the products (Ngo 

Mbum and al., 2004; Bassoueka and al., 

2016).  

Six (4) lots of five (5) mice each are 

constituted and treated as follows: 

 1er lot (control) received distilled water 

0.5mL / 100g per mouse; 

 2
nd

 lot (reference) received Clonazepam 

at a dose of 3 mg / kg intraperitoneally 

per mouse; 

 3
rd

 and 4
th

 lots were treated with 

aqueous extracts of Cassia alata at 

doses of 200 and 400 mg / kg per mouse 

respectively; 

Animals that do not have convulsions 

during this period or that have convulsions 

without dying are declared protected. The 

onset threshold of seizures, the duration as 

well as the mortality in each lot were 

determined. 

 

3.3.2. Effect of extract on motor activity  

We evaluated the effect of Cassia 

alata on the locomotor activity in mice 
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placed in a grid cage. The test were carried 

out according to the method described by 

Boissier and Simon (1967). We use the grid 

cage which has 16 holes at equal distance, 

measuring 40 × 40 cm and 1.8 cm thick. 

Four (4) lots of five (5) mice each are 

constituted and treated orally as follows 

(kanyonga and al., 2009): 

 1
st
 lot (control) received distilled water 

0.5mL / 100g per mouse; 

 2
nd

 lot (reference) received the diazepam 

at a dose of 10 mg / kg per mouse; 

 3
rd

 and 4
th

 lots were treated with Cassia 

alata aqueous extract at doses of 200 

and 400 mg / kg. 

One hour after administration of the 

products, animals were placed in a grid 

cage. The numbers of squares traveled by 

the animal after five minutes were thus 

determined for the evaluation of the motor 

activity. 

 

3.3.3. Effects on barbiturate sleep  

The study was conducted according 

the test of Rakotonina and al. (2001), 

described by Moniruzzaman and al. (2015) 

that we have modified. The barbiturate sleep 

potentiation test consists in inducing sleep 

in the mouse by intraperitoneal injection of 

phenobarbital (Gardénal ® Injection 200 mg 

/ kg), one hour after administration of 

products. Five (5) lots of five (5) mice each 

were constituted and treated orally as 

follows: 

 1
st
 lot (control) received distilled water 

at 0.5 mL / 100 g per mouse; 

 2
nd

 lot (refence) were treated with 

Gardenal® (70 mg / kg); 

 3
rd

 and 4
th

 received respectively 200 and 

400 mg / kg of Cassia alata aqueous 

extracts. 

After 3 to 20 minutes, the sleeping 

mice were lying on their side. The time of 

onset and duration of sleep of each animal 

was determined (Rakhshandah et al.,2010). 

The duration of sleep corresponds to the 

time that elapses between the moment when 

the mouse loses the righting reflex and the 

moment when this reflex reappears. The 

loss or appearance of the reflex was 

measured by tickling the inner pavilion of 

the ear with horsehair. Unwoken mice were 

reactivated by moving the paw on the 

stimulated side. 

 

3.4. Determination of the chemical profile 

of Cassia alata leaves aqueous extract  

To identify the different chemical groups or 

secondary metabolites (alkaloids, 

flavonoids, tannins, free anthraquinones, 

and saponosides) in ordor to establish 

relation between pharmacological effects 

and chemical composition of extract, a 

chemical screening was carried out. For this 

purpose, we used classical phytochemical 

tests based on coloring and precipitation 

reactions (Sofowora, 1996). 

 

3.4.1. Search of alkaloids 

To 0.5 g of the plant material was added 15 

ml of ethanol. After stirring for 30 minutes, 

the extract was filtered. To 5 mL of the 

filtrate obtained, 3 mL of 1N hydrochloric 

acid and a few drops of the MEYER reagent 

were added. The test is positive when there 

is a yellowish-white precipitate. 

 

3.4.2. Search of flavonoids 

In a test tube was poured 3.5 mL of solution 

of each extract and 1.5 mL of isoamyl 

alcohol, then 3 mL of concentrated 

hydrochloric acid followed by a few grains 

of magnesium chips. The appearance of a 

characteristic coloration indicates the type 

of flavonoids present: 

orange-pink: presence of flavones; 

purplish pink: presence of flavanones; 

red: presence of flavonols. 

 

3.4.3. Search of tannins 

In a test tube, 2.5 mL of each aqueous 

extract was mixed with 1.5 mL of 1% iron 

trichloride (FeCl 3). The appearance of a 

black or greenish blue color indicates that 

the test is positive. 

 

3.4.4. Search of saponosides  
2 g of powder of each plant are put in 100 

ml of distilled water for a decoction for 30 

minutes, after cooling and filtration; the 
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volume is readjusted to 100 ml. In a series 

of ten test tubes 1, 2, 3, 4, 5, 6, 7, 9 and 10 

mL of plant extract were distributed. The 

volume of each tube was adjusted to 10 mL 

with distilled water and then shaken each 

tube horizontally for ten (10) to fifteen (15) 

seconds. Each tube was placed in vertical 

position for 15 minutes and then the height 

of the persistent foam was measured. If the 

height is greater than or equal to 1 cm, it 

indicat that the plant extract contains 

saponosides. 

 

3.4.5. Search of free anthraquinones 

From 2.5 mL of the aqueous extract of each 

plant, 1 mL of 10% sodium hydroxide 

(NaOH) was added. The test is positive 

when there is a red color. 

 

3.5. Statistical analyzes 

The results expressed in means averaged of 

the standard error were subjected to one-

way analysis of variance followed by the 

Student-Fischer t-test. The difference 

observed was significant when the value of t 

calculated is, in absolute value, greater than 

the value of t read in Student's t table.  

 

IV. RESULTS 

I.1. Acute toxicity study 

1.1. Effects of Cassia alata aqueous 

extract on behavior, general condition 

and mortality 

The study of acute toxicity in mice 

shows that the aqueous extract of Cassia 

alata was well tolerated, no mortality was 

observed until the dose of 3200 mg / kg. 

According to the globally harmonized 

classification system of the OECD (2001), 

this extract can be classified in category 5 

with the LD50 higher than 3200 mg / kg. 

The aqueous extract of Cassia alata 

administered orally at the doses of 200, 400, 

800, 1600 and 3200 mg / kg, causes a 

decrease in spontaneous mobility, 

sensitivity to pain induced by pinching of 

the tail, the reaction to external stimulus and 

lead to sleep compared to control mice 

(distilled water 0.5 mL / 100g, per os). 

 

 

Table 1: General state of animals after administration of aqueous extracts of Cassia alata 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.2. Effect of Cassia alata aqueous extract on the weight evolution of mice 

Figure 1 shows the evolution of the weight of the mice after administration of Cassia alata 

leaves aqueous extract (200, 400, 800, 1600 and 3200 mg / kg). The animals showed a 

significant (p <0.05) increase in body weight compared to the first day and a control group, 

except at doses of 1600 and 3200 mg / kg. 

 

Parameter Treatments 

Distilled Water Vitex madiensis Oliv leaves aqueous extract 

10 mL/kg 200 mg/kg 400 mg/kg 800 mg/kg 1600 mg/kg 3200 mg/kg 

Mobility N D D D - -- 

Aggressiveness N A A A A A 

Salt state N N N N N N 

Pain sensitivity N D D D - A 

Vomiting A A A A A A 

Vocalization A A A A A A 

Erection pilot A A A A A A 

Tail state N N N N N N 

Ptosis A A A A - + 

Falling asleep A A A A + + 

Vigilance + + + - - - 

Deaths number A A A A A A 

A : Absent ; N : Normal ; + : yes ; -very weak; -- : no reaction ; D :decrease ; n=5 mice 



Nkundineza J.C. et.al. Anticonvulsant and sedative effects of cassia alata (fabaceae) in mice 

                       Galore International Journal of Health Sciences and Research (www.gijhsr.com)  33 

Vol.5; Issue: 1; January-March 2020 

 
 

Figure 1: Effect of Cassia alata aqueous extract on the weight evolution of the mice, the values are expressed on average ± ESM, n = 5, ** p 
<0.05; *** p <0.001, Ca a = Cassia alata 

 

1.2. Anticonvulsant effects of Cassia alata leaves aqueous extracts  

Table 2 shows that the aqueous extract of Cassia alata leaves at doses of 200 and 400 mg / 

kg increase the threshold of appearance and reduce the duration of convulsions significantly 

(***p < 0.001). 

 

I.3. Sedative effects of the aqueous extract of Cassia alata  

3.1. Effect of aqueous extracts of Cassia alata on motor activity  

The results obtained in Table 3 show that the aqueous extract of Cassia alata significantly 

reduces the motor activity at doses of 200 and 400 mg / kg. 

 
Table 3: Effects of Cassia alata aqueous extracts on motor activity in mice. 

Products Doses Number of squares crossed after five (5) minutes 

Distillid water 0,5 mL/100 g 267,00 ± 2,66 

Diazepam 10 mg/kg 163,40 ± 4,27 *** 

Cassia alata 
aqueous extract 

200 mg/kg 185,00 ± 3,87 *** 

400 mg/kg 160,40 ± 5,74 *** 

Values are means ± ESM, with n = 5; *** p <0.001 significant difference compared to the control and NS: non-significant difference 

compared to the control (distilled water). 

 

3.2. Effect of Cassia alata aqueous extract on the barbiturate sleep  

Table 4 shows that at doses of 200 and 400 mg / kg, the extract: decrease the time of onset of 

barbiturate sleep and increase the duration of barbiturate sleep significantly (*** p <0.001) in 

mice. 

 
Table 4 : Effects of Cassia alata aqueous extract on barbiturate sleep 

Produits Doses convulsions onset threshold (min) Sleep duration (hour) 

Distilled water 0,5 mL/100 g 16,60 ± 0,24  12,76 ± 0,19 

Diazepam 10 mg/kg  6,80 ± 0,37 *** 19,76 ± 0,19 *** 

Cassia alata 

aqueous extract 

200 mg/kg  9,20 ± 0,37 *** 16,96 ± 0,31 *** 

400 mg/kg  4,00 ± 0,44 *** 17,00 ± 0,31 *** 

Values are means ± ESM, with n = 5; *** p <0.001 significant difference compared to rats given distilled water. 

Table 2: Effects of the aqueous extracts on the convulsions induced by strychnine 

Products Doses  convulsions onset threshold (min) Duration of convulsions (min) 

Distillid water 0,5mL/ 100 g 2,80 ± 0,37  9,40 ± 0.40 

Clonazepam 3 mg/kg 7,80 ± 0,66 *** 3,00 ± 0,44 ** 

Cassia alata 

Extract 

200 mg/kg 5,40 ± 0,24 * 3,00 ± 0,31 ** 

400 mg/kg 6,40 ± 0,24 ** 2,40 ± 0,24 ** 

 Values are means ± ESM, with n = 5; *** p <0.001; * p <0.05; ** p <0.01 significant difference compared to the control (distilled water). 
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I.4. Chemical profile Cassia alata leaves aqueous extract 

The chemical groups highlighted in Cassia alata leaves aqueous extract by tube reactions are 

shown in Table 5. The presence of flavonoids, alkaloids and tannins has been demonstrated in 

this extract. 

 

 

 

 

 

 

V. DISCUSSION  

Bibliographic research has retained 

Cassia alata that is supposed to be 

anticonvulsant and sedative (Bassoueka et 

al., 2015). This study was conducted with 

the aim of evaluating the anticonvulsant and 

sedative effects that explains the uses of this 

plant in traditional medicine. 

It is very important to evaluate the acute 

toxicity of extracts from traditional plants. 

The study of the acute toxicity of an extract 

or a drug is essential for the determination 

of the LD50 which makes it possible to 

adapt the treatment to the limits of 

tolerance, thus to fix the therapeutic dose 

(Philippe et al., 2004; Nsonde Ntandou et 

al., 2017). This study showed that the 

aqueous extract of Cassia alata used caused 

sedation in mice, which was manifested by 

falling asleep, as well as decreased 

spontaneous mobility, pain sensitivity, and 

stimulus response. However, no mortality is 

observed after oral administration at doses 

of 200, 400, 800, 1600 and 3200 mg / kg of 

the aqueous extract of Cassia alata. Thus, 

the doses of 200 and 400 mg / kg were 

chosen for the rest of the work. However, 

this extract is considered to be of low 

toxicity with an LD50 greater than 3200 mg 

/ kg according to the Globally Harmonized 

System (OECD 423, 2001). This result is 

similar with those find by Roy et al. (2016) 

in the acute toxicity study of Cassia alata 

aqueous extract, sample of India. 

The weight change analysis showed 

a significant increase in the weight of the 

mice treated with the aqueous extracts of 

Cassia alata up to the dose of 800 mg / kg. 

A diet that exceeds the coverage of energy 

needs leads to an increase in body weight, 

the deficiency leads to weight loss 

(Mohamed et al., 2014). This observation 

suggests that this extract contains chemicals 

that, at a dose below 1600 mg / kg, would 

promote hungry. 

To evaluate the sedative effect of 

Cassia alata, two pharmacological tests 

were carried out, this is the evaluation of the 

effect of the two extracts on the motor 

activity of mice and the potentiation of 

barbiturate sleep (Narwal et al., 2012.; 

Rakhshandah et al., 2010). 

Under our experimental conditions, 

at doses 200 and 400 mg / kg, the aqueous 

extract of C. alata significantly reduces the 

motor activity compared to distilled water. 

Indeed, it was noted a significant decrease 

in motor activity by diazepam at 10 mg / kg 

used as a reference molecule. It was found 

that the mice that received diazepam had an 

average of 163.40 squares traveled 

compared to the average of 267.00 squares 

traveled by the mice that received distilled 

water, a decrease of 38.80%. 

At a dose of 400 mg / kg, the extract 

seems to have the same effects as diazepam 

on the decrease in motor activity with an 

average of 160.40 squares traveled by the 

mice, a decrease of 39.92%. This 

tranquilizing effect is related to the presence 

of alkaloids in the leaves of Cassia alata. 

The extract of C. alata decreases the time of 

onset and increases, the duration of 

barbiturate sleep at doses of 200 and 400 mg 

/ kg, significantly. Diazepam 10 mg / kg 

was used as the reference product ( Kyung 

et al., 1996). There has thus a decrease in 

the time to onset of barbiturate sleep by 

diazepam, which goes from 16.60 minutes 

to 6.80 in the control lot; a decrease of 

Table 5: Results of the chemical screening of Cassia alata leaves aqueous extract 

Cassia alata Chemical families 

Alkaloids Saponosides Tannins Free anthraquinones Flavonoids 

Flavones flavanones flavonols 

Extract ++ - + + + - + 

+: scarce; ++: abundant; +++: very abundant; -: negative test. 
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59.03%. Diazepam increases the duration of 

barbiturate sleep from 12.76 minutes for 

controls to 19.76 minutes; an increase of 

35.42%. 

However, the extract appears to be 

more effective than diazepam in reducing 

the time to onset of the barbiturate sleep at 

400 mg / kg with a reduction of 75.90% for 

Cassia alata. 

The potentiation of barbiturate sleep is 

thought to be due to the presence of 

alkaloids and flavonoids in this extract 

(Silva et al., 2011). 

These observations suggest that the 

extract has some sedative properties of 

tranquilizers and hypnotics, which may be 

involved in the anticonvulsant activity 

described below (Geoffrey et al., 1995). 

A literature review on the 

phytochemical and pharmacological 

properties of different Cassia species by 

Shoba Sundaramoorthy et al.( 2014) 

reported that Cassia siamea an another 

species of Cassia genus has sedative effects, 

in particular anxiolytic related to the 

presence of alkaloids and flavonoids (Bilala 

et al., 2005; Silva et al., 2001). Thus, this 

work allows us to support our results 

obtained on the sedative effects of C. alata 

which would be due to the presence of 

alkaloids and flavonoids highlighted in our 

study. Indeed, there are almost the same 

chemical groups in all species of Cassia. 

Among the most commonly 

employed animal models in the search for 

new anticonvulsant drugs is the strychnine 

test, it is thought to be predictive of 

anticonvulsant drug efficacy against 

generalized tonic-clonic seizures 

(Makarovsky et al., 2008; Probst et al., 

1986). 

The anticonvulsant activity of the 

extract was studied using strychnine as 

convulsant; this substance produces marrow 

convulsions. The injection of strychnine into 

the animal first induces hyperexcitability, an 

increase in reflexes and convulsions 

(Bassoueka et al., 2016). 

Under our experimental conditions, 

the aqueous extract of Cassia alata 

significantly increases and decreases, 

respectively the threshold of appearance and 

the duration of convulsions at doses of 200 

and 400 mg / kg. The reference product 

used is clonazepam (Rivotril *) at a dose of 

3 mg / kg. Clonazepam significantly 

increases the time to onset of convulsions, 

from 2.8 minutes (for control) to 7.80 

minutes; an increase in the onset of 

convulsions of 64.10%. The duration of 

convulsions is significantly reduced by 

clonazepam from 9.40 minutes (negative 

controls) to 3 minutes, a reduction of 

68.08%. This anticonvulsant activity is 

maybe due to the presence of flavonoids in 

the leaves of Cassia alata. 

A literature review on the 

phytochemical and pharmacological 

activities of different Cassia species by 

Sundaramoorthy et al. (2014) reports that 

Cassia fistula and Cassia sophera have 

anticonvulsant effects due to the presence of 

flavonoids in these plants (Sundaramoorthy 

et al., 2016). As part of the same genus in 

the phylogenetic classification, and having 

almost the same chemical composition, the 

anticonvulsant activity of Cassia fistula and 

Cassia sophera confirms the results 

obtained in our work on the anticonvulsant 

effect of Cassia alata. 
  
REFERENCES   

1. Bassoueka D J, Loufoua B A E, Etou-Ossibi 

A W, Nsondé-Ntandou G F, · Ondelé R, · 

Elion-Itou R D G, Ouamba J M, Abena A 

A. Plantes anticonvulsivantes du Congo 

approche ethnobotanique. Phytothérapie, 

2015 ; 13: 298-305. 

2. Bassoueka D J, Taiwe Sotoing G, Nsonde 

Ntandou G F, Ngo Bum E. Anticonvulsant 

Activity of the Decoction of Crossopteryx 

febrifuga in Mice. International Journal of 

Science and Research (IJSR), 2016; 5 (3): 

112-116.  

3. Bilal A, Khan N A, Inamuddin A G. 

Pharmacological investigation of Cassia 

sophera, linn. Var. Purpurea, roxb. Medical 

Journal of Islamic World Academy of 

Sciences, 2015; 15 (3): 105-109.  

4. Boumba L S, Nsonde Ntandou G F, 

Loufoua A B, Makambila M C, Abena A A. 

Toxicité aiguë, effets anti-inflammatoire et 



Nkundineza J.C. et.al. Anticonvulsant and sedative effects of cassia alata (fabaceae) in mice 

                       Galore International Journal of Health Sciences and Research (www.gijhsr.com)  36 

Vol.5; Issue: 1; January-March 2020 

analgésique de l’extrait aqueux de Heinsia 

crinita (Afzel.) G. Taylor (Rubiaceae). 

Phytothérapie, 2018; 15 : 1-10. 

5. Boyd R E, Brennan P T, Deng J F et al. 

Strychnine poisoning. Recovery from 

profound lactic acidosis, hyperthermia, and 

rhabdomyolysis. Am J Med, 1983; 74: 507–

512. 

6. Crockett C O, Guede-Guina F, Pugh D, 

Vangah-Manda M, Robinson T J, 

Olubadewo J O, Ochillo R F. Cassia alata 

and the preclinical search for therapeutic 

agents for the treatment of opportunistic 

infections in AIDS patients. Cell. Mol. 

Biol., 1992 38(7): 799-802. 

7. Datta S &Maclean R R. Neurobiological 

mechanisms for the regulation of 

mammalian sleep-wake behavior: 

reinterpretation of historical evidence and 

inclusion of contemporary cellular and 

molecular evidence. Neurosci. Biobehav. 

Rev., 2007; 31(5):775-824. 

8. Dumas M, Gérard P L, Sow J W. Médecine 

d’Afrique Noir, épilepsie chez l’africain, 

affection parasitaire du système nerveux 

chez l’africain. L’Harmatan, 1963 : 282-

286. 

9. Geoffrey S, Olsen R. Functional domains of 

GABAA receptors. Trends Pharmacol. 

Sci.,1995; 16: 162–168.  

10. Ibrahim D and Osman H. Antimicrobial 

activity of Cassia alata from Malaysia. 

Journal of Ethnopharmacology, 1995; 45; 3: 

151–156.  

11. Kayembe J S, Taba K M, Ntumba K, 

Tshiongo M T C, Kazadi T K. In vitro anti-

malarial activity of 20 quinones isolated 

from four plants used by traditional healers 

in the Democratic Republic of Congo. 

Journal of Medicinal Plants Research, 2010; 

4(11): 991-994. 

12. Knudsen F U. Febriles seizures. Treatment 

and outcome. Brain dev 1996, 16: 438-49.  

13. Kyung-Hy H, Endo S, Olsen R. Diazepam-

insensitive GABAA receptors in rat 

cerebellum and thalamus. Eur. J. 

Pharmacol., 1996; 31: 225–233. 

14. Lucindo J, Quintans J, Jackson R G S. 

Almeida Julianeli T L, Xirley P N, Siqueira 

J S, Gomes de Oliveira L E, Almeida R N, 

Athayde-Filho P F, Barbosa-Filho M J. 

Plants with anticonvulsant properties - a 

review. Brazilian Journal of 

Pharmacognosy, 2008; 18:798-819. 

15. Moniruzzaman M, Atikur Rahman M, 

Ferdous A. Evaluation of sedative and 

hypnotic activity of ethanolic extract of 

Scoparia dulcis Linn. Evidence-Based 

Complementary and Alternative Medicine, 

2015: 1-6. 

16. Moyen G, Mbika-Cardorelle A, Kambourou 

J, Oko A. Paludisme grave de l’enfant à 

Brazzaville, Médecine Afrique Noire, 2010; 

5702: 113-116. 

17. Narwal S, Kumari K, Narwal S, Singh G, 

Singh R, Sarin R. Behavior and 

pharmacological animal models for the 

evaluation of learning and memory 

condition. Indo. Global. J. Pharm. Sci.,2010; 

2:121–129.  

18. Ngo Mbum E, Racotinira A, Racotinira S V 

et al. Effets of Cyperus articulatus 

compared of anticonvulsant compounds on 

the cortical wedge. J. Pharmacol., 2003; 87: 

27–37. 

19. Ngo Mbum E, Dawack D L, Schmutz M, et 

al. Anticonvulsant activity of Mimossa 

pudica. Fitoterapia, 2004; 75: 309–314. 

20. Nsonde Ntandou G F, Boumba L S, 

Gouollaly T, Makambila M C, Ouamba J M, 

Abena A A. Acute toxicity, anti-

inflammatory and analgesic effects of 

aqueous extract of Tetracera alnifolia 

Willd. (Dilleniaceae). Research Journal of 

Pharmacology and Pharmacy,2017; 1(2):1-

13. 

21. OCDE. Toxicité orale aigue-Méthode par 

classe de toxicité aiguë. Ligne directrice de 

l’OCDE pour les essais de produits 

chimiques. OCDE, 423,2001: 14 p. 

22. Ondele R, Etou Ossibi A W, Bassoueka 

D’A J, Peneme M B, Elion Itou R D G, 

Binimbi Massengo A, Abena A A. Toxicité 

aigüe et effet aphrodisiaque de l’extrait 

aqueux de Rauvolfia obscura k. Schum 

(apocynaceae), Afrique Science, 2015; 

11(3) :172 – 180.  

23. Palanichamy S and Nagarajan S. Analgesic 

activity of Cassia alata leaf extract and 

kaempferol 3-O-sophoroside. Journal of 

Ethnopharmacology, 1990; 29 (1): 73–78. 

24. Philippe G, Angenot L, Tits M, Frederich 

M. About the toxicity of some Strychnos 

species and their alkaloids. Toxicon, 2004; 

44:405–416. 

25. Probst A, Cortes R, Palacios J M. The 

distribution of glycine receptors in the 

human brain. A light microscopic 

https://www.ncbi.nlm.nih.gov/pubmed/17445891
https://www.ncbi.nlm.nih.gov/pubmed/17445891


Nkundineza J.C. et.al. Anticonvulsant and sedative effects of cassia alata (fabaceae) in mice 

                       Galore International Journal of Health Sciences and Research (www.gijhsr.com)  37 

Vol.5; Issue: 1; January-March 2020 

autoradiographic study using [3H] 

strychnine. Neuroscience 1986; 17:11–35. 

26. Rakhshandah H, Shakeri M T, 

Ghasemzadeh M R. Comparative hypnotic 

effect of Rosa damascena fractions and 

Diazepam in Mice. Iran. J. Pharm. Res., 

2010: 193–197.  

27. Rakotonina VS, Ngo-Mbum E, Rakotonina 

A, et al. Sedative properties of the decoction 

of the rhizome of Ccyperus articulatus. 

Fitoterapia, 2001; 72: 22–29. 

28. Richens A & Perucca E. Clinical 

pharmacology and medical treatment. In: A 

Textbook of Epilepsy (Eds J. Laidlaw, A. 

Richens and D. Chadwick). Edinburgh, 

Churchill Livingstone, pp.,1993: 495-560. 

29. Senga P, Mayenda H F, Nzingoula S. Profil 

des convulsions du nourrisson et du jeune 

enfant à Brazzaville (Congo). Pédiatrie dans 

le monde, 1985: 477- 480. 

30. Silva F O, Silva M G V, Sabino E B, 

Almeida A A C, Costa J P, Freitas R M. 

Central Nervous System Effects of Iso-6-

spectaline Isolated from Senna Spectabilis 

var. Excelsa (Schrad) in Mice. J Young 

Pharm., 2011; 3(3): 232–236. 

31. Somchit M N, Reezal I, Elysha Nur I, and 

Mutalib A R. In vitro antimicrobial activity 

of ethanol and water extracts of Cassia 

alata. Journal of Ethnopharmacology, 84; 

2003; (1):1-4. 

32. Suagwu G G E, Anyanwu M I. The effect of 

aqueous leaf and stem extracts of Senna 

alata (L) Roxb. on the flowering and 

fruiting of okra (Abelmoschus esculentus) 

and groundnut (Arachis hypogea). Journal 

of Pharmacy and Biological Sciences,2014; 

9 (5) :70-73. 

33. Sundaramoorthy S, Gunasekaran S, 

Arunachalam S, Sathiavelu M. A 

Phytopharmacological Review on Cassia 

Species. Sci. & Res., 2016; 8(5): 260-264. 

34. Takashi Saito S, Silva Trentin D D, Macedo 

A J, Pungartnik C, Gosmann G, Silveira D 

J, Guecheva T N, Pegas Henriques J A, 

Brendel M. Bioguided Fractionation Shows 

Cassia alata Extract to Inhibit 

Staphylococcus epidermidis and 

Pseudomonas aeruginosa Growth and 

Biofilm Formation. Hindawi Publishing 

Corporation Evidence-Based 

Complementary and Alternative Medicine, 

2012: 13 pages. 

35. Roy S, Ukil B and Lyndem L M. Acute and 

sub-acute toxicity studies on the effect of 

Senna alata in Swiss Albino mice. Cogent 

Biology, 2016; 2:1-11. 

36. Timoty S Y, Wazis C H, Zakama S G, 

Dawurung J S, Albert T. Antipyretic activity 

of aqueous and ethanolic extracts of Cassia 

alata Linn leaf. International Journal of 

Research in Ayurveda & Pharmacy, 2012; 3 

(6): 811-813. 

37. Wariuru C, Appleton R. Febriles seizures: 

an update Arch Dis child, 2004; 89: 751-

756. 

 

How to cite this article: Nkundineza JC, 

Ntandou GFN, Bassoueka D’A.J et.al. 

Anticonvulsant and sedative effects of cassia 

alata (fabaceae) in mice. Gal Int J Health Sci 

Res. 2020; 5(1): 28-37. 

 

****** 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3159278/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3159278/

