
American Journal of Pharmacological Sciences, 2022, Vol. 10, No. 1, 26-30 
Available online at http://pubs.sciepub.com/ajps/10/1/5 
Published by Science and Education Publishing 
DOI:10.12691/ajps-10-1-5 

Evaluation of the Anticonvulsive Effects of the Aqueous 
Extract of the Roots of Crossopteryx febrifuga in Mice 

Bassoueka D’Avila Judicaël1,*, Peneme Bonaventure Max Lazare1, Abena Ange Antoine2 

1Laboratory of Pharmacodynamics and Experimental Physiopathology (L2PE), Faculty of Sciences and Techniques,  
Marien Ngouabi University, BP. 69 Brazzaville, Congo 

2Laboratory of Biochemistry and Pharmacology, Faculty of Health Sciences, Marien Ngouabi University, BP: 69 Brazzaville, Congo 
*Corresponding author:  

Received September 08, 2022; Revised October 10, 2022; Accepted October 22, 2022 

Abstract  The present study aimed to evaluate the anticonvulsant and sedative effects of the aqueous extract of 
Crossopteryx febrifuga. Two pharmacological tests such induction of convulsions by Picrotoxin and Strychnine 
were carried out to evaluate the anticonvulsant effect of C. febrifuga roots. The two other tests performed for the 
sedative effect involved the motor activity test and the barbiturate sleep potentiation test in mice. The aqueous 
extract of Crossopteryx febrifuga roots at a dose of 200 mg/kg showed a significant increase (**p < 0.01 and  
*p < 0.05) in the time to onset of seizures induced by Picrotoxin and a non-significant increase in the time to onset of 
strychnine-induced seizures in mice. The extract caused a non-significant decrease in the duration of convulsions in 
mice at doses of 100 and 200 mg/kg. Crossopteryx febrifuga extract had no effect on motor activity. However, at a dose 
of 200 mg/kg the extract caused a significant increase (**p < 0.01 and *** p < 0.001) in the time to onset of sleep. 
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1. Introduction 

Epilepsy is a continuing brain disorder categorised by 
repeated instability of the nervous system because of 
unexpected extreme disorderly discharge from the cerebral 
neurons [1]. Seizures are measured in closely 70% of 
patients with epilepsy, frequently over drugs effect on 
membrane ion channels or on gamma amino butyric 
acidergic (GABA) or glutamatergic transmission [2,3]. 
World Health Organization (WHO) projected that about 
80% persons with epilepsy live in emerging countries and 
most of them do not get satisfactory therapeutic cure [4]. 
All the presently accessible antiepileptic drugs are manmade 
molecules [5]. In various patients, the currently offered 
antiepileptic drugs (AED) for example phenobarbital, 
phenytoin, benzodiazepines, sodium valproate, carbamazepine, 
ethosuximide, trimethadione etc., are incapable to resist 
seizures competently. Moreover, the dose-associated 
neurotoxicity and other side effects related to well-known 
AED limit their medical usage. The fresher AED  
like oxcarbazepine, vigabatrin, lamotrigine, gabapentin, 
felbamate etc., determine an actual advancement in the 
treatment of no responders or recalcitrant patients. Though, 
the problematic of antagonistic effects has also not been 
avoided absolutely and about 30% of the patients endure 
to have seizures with therapy of recent antiepileptic 
remedies. Therefore, exploration should remain to develop 

innovative, more active, and harmless neuroprotective 
agents for epilepsy treatment [6]. 

Medicinal plants recycled in traditional medicine for 
the epilepsy treatment have been systematically revealed 
to own hopeful anticonvulsant activities in animal 
simulations for transmission of anticonvulsant activity  
[7]. Herbal medicine is motionless the support of 
approximately 75-80% of the world population, mostly in 
the emerging countries, for main health care due to well 
cultural satisfactoriness, enhanced compatibility through 
the human body and minor side effects. Nevertheless, the 
past few years have realised a foremost increase in their 
usage in the advanced world. Universal estimations show 
that 80% of approximately 4 billion of people cannot pay 
for the products of the Western Pharmaceutical 
Manufacturing and have to trust on the usage of traditional 
medicines which are largely resulting from plant material 
[8]. Seeing the excessive dependence on traditional 
medicinal plants for diseases treatment and the impending 
for drug finding; it becomes pertinent to seek out effective, 
current and fairly safe plant medicines.  

A quantity of investigations has been performed on 
medicinal plants founded on products and discovered 
worthy results when selected for anticonvulsant activity 
and various such plants are however to be scientifically 
discovered [9,10,11]. Lately, Crossopteryx febrifuga 
(C.febrifuga) is a recurrent plant belonging to the 
Rubiaceae family [12,13,14,15]. The plant is accessible in 
many tropical countries. In traditional medicinal system, 
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different parts of the plant have been stated to be suitable 
in a diversity of diseases. The leaves and roots are used in 
convulsions and central nervous system stimulation [16]. 
Different extracts of Crossopteryx febrifuga also own 
antioxidative activities [14].  

Various extracts of Crossopteryx febrifuga have also 
shown interesting anticonvulsive effects on certain 
pathogenic germs of clinical origin, responsible for 
infections of the nervous system. It protects against 
histamine-induced, useful in the treatment of epilepsy. 
The protective activity as anticonvulsive might be due to 
its flavonoid content. In the light of all this information, 
the therapeutic indications could be extended to other 
pathologies such as respiratory system, including diseases 
of bacterial origin [17,18]. However, only restricted data 
are accessible regarding the anticonvulsant activity of this 
plant species therefore, the present work was assumed to 
assess the anticonvulsant activity of aqueous extracts of 
Crossopteryx febrifuga roots. 

2. Materials and Methods 

2.1. Plant Material 
Crossopteryx febrifuga, was collected from Kinkala, in 

the pool’s Department, Congo Republic, in March 2021. 
The plant was identified and authenticated by Dr. 
Mountsambote from National Institute of Forestery, 
Marien Ngouabi University, Congo Republic. The specimen 
was preserved in Laboratory of Pharmacodynamics and 
Experimental Physiopathology (L2PE), Faculty of 
Sciences and Techniques, Marien Ngouabi University, 
Brazzaville-Congo for future experimental tests.  

2.2. Animal Material 

2.2.1. Animals 
Healthy Swiss albino mice of either sex (18-20 g) were 

procured from the Institute of Research in health Sciences 
(IRSSA), Congo Republic. Animals were housed at house 
facilities of the Laboratory of Pharmacodynamics and 
Experimental Physiopathology (L2PE) until they gained 
significant weight (20 - 35 g) suitable for the present 
research work. They were housed in hygienic cages and 
preserved under normal laboratory conditions for one 
week before the experiments started and were preserved in 
groups of four (4) per cage at controlled temperature 
(22±2°C) with 12 h light/dark cycle and humidity (50%). 
They received standard diet, with free access to food and 
drinking water. The animals were kept in accordance with 
CPCSEA (Committee for the Purpose of Control and 
Supervision of Experimental Animals) guidelines for the 
care and usage of laboratory animals.  

2.3. Extracts Preparation 
The roots of Crossopteryx febrifuga collected were 

dried under shade for a period of four weeks. The dried 
plant material was crushed to a fine powder using the 
commercial laboratory mixer. Dried powder (50 g) was 
extracted in 500 mL of distilled water. The aqueous 

extract was stored in well closed glass container at 5°C in 
refrigerator for further study. The extracts obtained were 
subjected to various pharmacological tests to detect the 
anticonvulsive effects of the Aqueous Extracts of the 
Roots of Crossopteryx febrifuga in mice.  

2.4. Study of the Anticonvulsant Activity of 
the Roots of C febrifuga 

Animals were divided into 4 groups, (n=4 mice in one 
group). All treatment and standard groups were 
statistically compared with control groups. Destilled water 
was administered orally and standard drugs were 
administered by intra-peritoneal (i.p.) way. After 
treatments administration, mice were observed for elapsed 
time from intraperitoneal injection of picrotoxin until 
convulsions occurred and a number of mice showing 
convulsions (Basoueka, 2019). 

2.5. Evaluation of the Effect of C. febrifuga 
Roots on Picrotoxin-induced Seizures 
(PIC) 

Groups of four mice each were formed: The negative 
control group received distilled water 0.5 mL/100 g per os; 
the positive control group was treated with Clonazepam  
3 mg/kg per os and the test groups received the aqueous 
extract of the roots of Crossopteryx febrifuga at doses of 
100 and 200 mg/kg per os respectively. One hour after  
all treatments, the convulsions were induced by 
intraperitoneal injection of picrotoxin 7.5 mg/kg. Animals 
were observed for 15 minutes. Those presenting or not 
convulsions without dying during this period, were 
declared protected. The onset time as well as the duration 
of convulsions in each group were determined [13,19]. 

2.6. Evaluation of the Effect of C. febrifuga 
Roots on Strychnine-induced Seizures 
(STR) 

Groups of four mice each were formed: Group 1 
negative control received distilled water 0.5 mL/100 g, per 
os; positive control groupo 2 was treated with diazepam 
10 mg/kg per os and the test groups received the aqueous 
extract of Crossopteryx febrifuga roots at doses of 100 and 
200 mg/kg per os respectively. One hour after all 
treatments, convulsions were induced by intraperitoneal 
injection of strychnine 2.5 mg/kg. Animals were observed 
for 10 minutes. Those presenting or not convulsions 
without dying during this period, were declared protected. 
The onset time as well as the duration of convulsions in 
each group were determined [16,18]. 

2.7. Evaluation of the Effects of Aqueous 
Extracts from the Roots of C. febrifuga on 
Motor Activity and Barbiturate Sleep 

2.7.1. Effects of Aqueous Extracts from the Roots of  
C. febrifuga on Motor Activity 

Groups of four mice each were formed and treated 
orally as follows: Negative control group 1 received 
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distilled water 0.5 mL/100 g; the positive control group 
was treated with the reference molecule such diazepam  
10 mg/kg and the test groups received the aqueous extract 
of the roots of Crossopteryx febrifuga respectively  
at doses of 100 and 200 mg/kg. One hour after 
administration of products, animals were placed in turn in 
a squared cage, and the number of squares crossed by 
them after five (5) minutes was noted. 

2.7.2. Effects of Aqueous Extracts from the Roots  
of C. febrifuga on Phenobarbital-induced Sleep 

Intraperitoneal injection of phenobarbital induced sleep 
in mice. Groups of four mice each were formed. Negative 
control group 1 received distilled water 0.5 mL/100 g,  
per-os; the positive control group was treated with 
diazepam 10 mg/kg, per os; the test groups were treated 
with the aqueous extract of the roots of Crossopteryx 
febrifuga at doses of 100 and 200 mg/kg per os 
respectively. One hour after administration of different 
products, sleep was induced by intraperitoneal injection of 
phenobarbital 50 mg/kg at a dose of 50 mg/kg, the time to 
onset and the duration of sleep for each mouse was 
determined [15,20]. 

2.8. Statistical Analyses 
Statistical analysis was performed from experimental 

results including observations which were expressed as 
mean ± standard deviation (SD). The significance of difference 
among groups was carried out by using one-way analysis 
of variance (ANOVA) measured by at any level one of the 
Dunnett’s multiple comparison tests (p < 0.05, p < 0.01,  
p < 0.001) where rate of significance was determined for 
each test. The results were presented as mean ± S.D. 

3. Results 

3.1. Effect of Aqueous Extract of C. febrifuga 
Roots on Picrotoxin-induced Seizures 

Figure 1 (a and b) represents the effect of the aqueous 
extract of the roots of C. febrifuga on the time to onset and 

duration of seizures in mice, respectively. These results 
suggest that the aqueous extract of the roots of  
C. febrifuga at a dose of 200 mg/kg leads to a significant 
increase (**p < 0.01 and *p < 0.05) in the time to onset of 
seizures in mice (Figure 1). Regarding the duration of 
convulsions, Figure 3 shows that the aqueous extract of 
the roots of C. febrifuga at doses of 100 and 200 mg/kg 
caused a non-significant decrease in the duration of 
convulsions in mice. 

3.2. Effect of Aqueous Extracts from the 
Roots of C. febrifuga on Strychnine-
Induced Seizures (STR) 

Figure 2 (a and b) represents the effect of aqueous 
extracts of roots of C. febrifuga on the time to onset and 
duration of convulsions in mice respectively. These results 
show a non-significant increase of the aqueous extracts of 
roots of C.febrifuga in the time to onset of convulsions 
compared to the control group (Figure 2 a and b). 

3.3. Effect of Aqueous Extract from the Roots 
of C. febrifuga on Motor Activity 

Table 1 shows the effect of aqueous extracts of roots of 
C.febrifuga on motor activity in mice. It appears that the 
aqueous extracts of roots of C.febrifuga did not cause a 
significant decrease in motor activity in mice at the 
respective doses of 100 and 200 mg/kg compared to the 
control group. 

3.4. Effect of Aqueous Extract of C. febrifuga 
on Barbiturate Sleep 

Figure 3 represents the effect of the aqueous extract of 
the roots of C. febrifuga respectively on the time to onset 
and the duration of sleep in mice. These results suggest 
that the aqueous extract of the roots of C. febrifuga  
at a dose of 200 mg/kg led to a significant increase  
(**p < 0.01 and *** p < 0.001) in the time to onset of 
sleep in mice (Figure 3). However, unlike the reference 
molecule, the extract at a dose of 200 mg/kg increased the 
duration of sleep (Figure 3). 

 
Figure 1. Effect of the aqueous extract of the roots of C. febrifuga: (a) the time to onset; (b) duration of seizures in mice. Values are expressed as mean 
± SEM; n=3; *p<0.05; **p<0.01; ns: not significant compared to control mice; DW= distilled water; CLZ=clonazepam; EAqR= aqueous root extract 
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Figure 2. Effect of aqueous root extract on seizure duration: (a) the time to onset; (b) duration of seizures in mice. Values are expressed as mean ± SEM; 
n=4; *p < 0.05, ns: not significant compared to control mice; DW= distilled water; CLZ=clonazepam; EAqR= aqueous root extract 

Table 1. Effect of the aqueous extract of the roots of C. f on motor activity 

Products Doses (mg/kg) Number of squares crossed for 5 minutes 
Distilled water 0,5 (a) 236,2 ± 20,14 
Diazepam 10 52,4 ± 3,04 * 

Aqueous root extract 
100 144,2 ± 16,74 ns 

200 124 ± 5,98 ns 

mL/100g; Values are expressed as mean ± SEM; n=5; *p<0.05; ns: not significant compared to control group. 

 
Figure 3. Effect of the aqueous root extract on the time to onset of convulsions. (a) the time to onset; (b) duration of sleep. Values are expressed as 
mean ± SEM; n=3; *p<0.05; ns: not significant compared to the control; DW= distilled water; DZP= diazepam; EAqR= aqueous root extract. 

4. Discussion 
The present study aimed to evaluate the anticonvulsant 

and sedative effects of the aqueous extract of the roots of 
C. febrifuga. The results obtained showed that the aqueous 
extract of the roots of C. febrifuga at a dose of 200 mg/kg 
led to a significant increase in the time to onset of convulsions. 
On the other hand, at doses of 100 and 200 mg/kg the 
extract caused a non-significant reduction in the duration 
of convulsions compared to the control groups. This 
suggests that the aqueous extract from the roots of  
C. febrifuga would have an anticonvulsant effect  
against STR-induced seizures. Thus, the antagonism by  
C. febifuga of STR-induced seizures in mice could be 
explained by the existence of molecules in the aqueous 

extracts that would have anticonvulsant properties 
[13,15,20]. Considering the strychnine-induced (STR), the 
results obtained show that the aqueous extract of the roots 
of C. febrifuga at doses of 100 and 200 mg/kg resulted in 
an increase and a non-significant decrease respectively in 
the time to onset and the duration of convulsions like the 
reference molecule such as diazepam. C. febrifuga roots 
showed no effect on the duration of convulsions.  
These results suggest that the extract would have an 
anticonvulsant effect at high doses, since all the 
substances that oppose the effect of STR are 
anticonvulsants. flavonoids present in the extract would be 
responsible for the pharmacological effect observed. The 
aqueous extract from the roots of C. febrifuga had no 
effect on barbiturate sleep, increasing and decreasing the 
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time to onset and duration of sleep respectively in mice, 
unlike the reference molecule (diazepam). 

5. Conclusion 

In conclusion, the results of the present study 
demonstrated that the aqueous extract obtained from 
Crossopteryx febrifuga roots possess anticonvulsant 
properties in treated mice. Such pharmacological effects 
confirm and justify, at least in part, the popular traditional 
use of this plant to treat convulsions. However, the 
mechanism by which the plant extract exerts its 
anticonvulsant effect can be always studied for additional 
information.  

The aqueous roots extract of Crossopteryx febrifuga 
roots demonstrated potential anticonvulsant properties in 
the experimental animals at the doses used. Therefore, 
these plant parts deserve to be investigated to isolate the 
phytoconstituent responsible for anticonvulsant effects as 
well as its mechanism. 
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