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The leaves of Crossepteryx febrifuga (Euphorbiaceae) are commonly used in the Republic of Congo in 
traditional medicine as a laxative. The present study aims to justify the traditional use of C. febrifuga in 
the treatment of constipation. The acute toxicity of the aqueous extract was evaluated at the doses of 
2000 and 5000 mg/kg in mice in accordance with the OECD (2001) guideline no. 423. The laxative 
activity of the aqueous extract   at doses of 100, 200 and 400 mg/kg was evaluated in normal rats, in rats 
made constipated rats by loperamide hydrochloride as well as on the accumulation of liquid intestinal. 
The results obtained showed that the aqueous extract at a dose of 2000 mg/kg does not modify the 
general behavior of mice and does not cause mortality. However, sedation and mortality were observed 
at the dose of 5000 mg/kg of the aqueous extract. Thus, the aqueous extract would be weakly toxic, with 
an LD50 > 4000 mg/kg. Furthermore, it appears from this study that loperamide caused constipation in 
all normal rats during the three days of treatment, which resulted in a significant decrease (p˂0.01 and 
p˂0.001) in fecal parameters except the body weight of the animals which increased significantly (p 
˂0.01) compared to the control group. In addition, Normacol* and aqueous extract (100, 200 and 400 
mg/kg) significantly (p˂0.001) increase faecal parameters compared to control group. In addition, the 
aqueous extract significantly increases (p<0.001) the accumulation of intestinal fluid and stimulates the 
excessive secretion of Na+ ions. These results show that C. febrifuga has laxative properties which 
could be justified by the presence of anthraquinones, flavonoids, alkaloids and saponosides 
highlighted in this plant. 
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INTRODUCTION 
 
Gastroduodenal  disease   remains   a  problem  affecting many  populations. They  are  very  widespread and exist 
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on all continents and especially in black Africa where the 
high dietary fiber content does not seem to fully protect 
populations (Camara et al., 1999); yet Africa has a great 
diversity of food plants. However, the eating habits of 
Africans are not very varied, which exposes them to very 
frequent digestive disorders, in particular constipation. 
Constipation is a gastrointestinal motility disorder 
characterized by infrequent bowel movements. An 
estimated 14% (3.2 million) of the world's population is 
constipated (Dimidi et al., 2014; Cirillo and Capasso 
2015). The treatment of constipation involves the use of 
laxatives which act differently on intestinal transit; 
however, conventional laxatives pose a problem of 
accessibility to populations because of their cost and the 
distance from pharmacies (Johanson et al., 2007). Under 
these conditions, many populations are forced to resort to 
the leaves of medicinal plants presumed to be laxatives 
to seek treatment. Indeed, plants are the basis of 
traditional African medicine; they have existed for 
thousands of years and continue to bring new remedies 
to humanity. They have several pharmacological 
properties such as anti-inflammatory, antibacterial, 
gastrointestinal diseases and diabetes (Bennini and 
Merdaci, 2016). However, they can also have side effects 
when consumed in high concentrations, which will induce 
toxicity in different organs (Bennini and Merdaci, 2016). 
As a result, a number of toxicological, phytochemical and 
pharmacological studies of medicinal plants must be 
carried out, in order to provide a coherent scientific 
justification for the traditional use of it. In Congo, there 
are many herbal products in pharmacopoeias, at 
herbalists in the markets, or in the villages for the 
treatment of certain pathologies including constipation. 
Thus, C. febrifuga is well known in traditional medical 
practice in southern Congo where its leaves and roots 
are used to relieve or cure certain pathologies such as 
gonorrhea, epilepsy, heart and stomach aches, wounds, 
headaches; in eye drops it acts on the filaria which are in 
the connective tissue, and the oral affections of which the 
dental caries (Bouquet, 1969). The leaves of this plant 
are commonly used in herbal medicine as a laxative in 
the form of a suppository. Nowadays, no scientific study 
has been carried out on this laxative activity. Thus, the 
present study aims to understand the traditional use of C. 
febrifuga in the treatment of constipation. 
 
 
MATERIALS AND METHODS 
 
Plant material 
 
The leaves of C. febrifuga species were used. Several plant leaves 
of the same species growing in the same place were collected in 
July 2019 in Kimbedi locality, Department of Pool (Congo). 
Botanical identification of the plant material was done by 
Mousamboté, botanist systematist of Higher Normal School of 
Agronomy and Forestry (HNSAF) and confirmed at the herbarium of 
the National Institute for Research in  Exact  and  Natural  Sciences  
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(NIRENS) in which a collected sample was compared to a 
reference samples (n° 8012). After identification, the plant material 
was dried at room temperature (27±50°C) for 14 days in the 
Laboratory of Pharmacodynamics and Experimental 
Physiopathology (L2PE), and then pulverized with a mortar. 5 g of 
C. febrifuga powder was mixed in 50 mL of distilled water. The 
whole was left under magnetic stirring for 24 h. The macerate (10%) 
obtained after filtration with the help of cotton wool was kept in a 
sterile bottle for study. 
 
 
Animal material 
 
Albino rats (100 to 150 g) and albino mices (20 to 30 g) of either 
sex aged 3 months were used. These animals were provided to us 
by the animal house of the Laboratory of Pharmacodynamics and 
Experimental Physiopathology (L2PE) of the Faculty of Science and 
Technical of the Marien Ngouabi University. They were fed with a 
standard food and with running water. They were acclimatized 
during one week before experimentation and were housed under 
standard conditions (12 h light and 12 h dark) and at the 
temperature of 27 ± 1°C. The rules of ethics published by the 
International Association for the Study of Pain have been 
considered (Zimmermann, 1980). 
 
 
Acute toxicity of aqueous extract of C. febrifuga   
 
The acute toxicity of the aqueous extract of the leaves of C. 
febrifuga was evaluated according to OECD no. 423 guideline 
adopted on December 17, 2001. Mice were fasted for 24 h before 
the treatment and then divided into three groups of three mice each 
and treated with different doses of distilled water (control group, 10 
mL/kg) and aqueous extract of the leaves of C. febrifuga at the 
doses of 2000 and 5000 mg/kg. After rectal administration, 
macroscopic observations including mobility, ptosis, alertness, 
piloerection, aggressiveness, stool status, vomiting was evaluated 
at ½, 1, 2, 3 and 8th. Mortality was evaluated in 48 h.   
 
 
Laxative effect of aqueous extract of C. febrifuga in non-
constipated rats 
 
Method reported by Meité et al. (2010) was used. Five (5) groups of 
5 rats each were formed and treated with the differents doses of 
aqueous extract of C. febrifuga (100, 200 and 400 mg/kg), 
Normacol* (standard drug, 2 mL/rat) and distilled water (control 
group, 10 mL/kg) were administered rectally to groups. After that, 
the animals of each groups were placed individually in metabolic 
cages and the following parameters were observed, onset, 
frequency, and the quantity of stool emission were evaluated for 8 
h.  
 
 
Laxative effect of aqueous extract of C. febrifuga in loperamide 
hydrochloride (Imoduim*) induced constipation 
 
The method reported by Wintola et al. (2010) was used. Before the 
administration of the test products, the animals were selected. 
Constipation was induced in thirty (30) normal rats by oral 
administration of loperamide hydrochloride (3 mg/kg body weight in 
0.9% sodium chloride) for three days. However, five rats were 
treated only with distilled water (control). During these three days, 
they were fed standard food and water. Thus, food consumption, 
water intake, number of faecal pellets, water content of pellets, 
weight  of  pellets  and  weight  gain  were  determined every day at  
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eight hours for three days. The water content was calculated as the 
difference between the dry weight and the wet weight of the stools 
were determined. Three days later, animals showing signs of 
constipation (presence of hard or dry stools) were placed in 
metabolism cages and grouped into five (5) groups of five (5) rats 
each treated rectally for one week (7 days) with different doses of 
distilled water (control group, 0.5 mL/100 g), Normacol* (standard 
group, 2 mL/rat) and with aqueous extract of C. febrifuga leaves 
(100, 200 and 400 mg/kg). Food consumption, water intake, 
number of faecal pellets, water content of pellets, weight of pellets 
and weight gain were calculated every day at 8th. for the duration of 
the experiment (7 days). The onset, the frequency and the quantity 
of stools excreted was determined each day for eight hours of 
observation of the animals after administration of the test products. 
 
 
Evaluation of the effect of aqueous extract of C. febrifuga on 
intestinal fluid accumulation in mice 
 
The method reported by Meité et al. (2010) was used. Mice were 
divided into groups of five mice each treated rectally with different 
doses of distilled water (control group, 0.5 mL/100 g), Sodium 
dihydrogen phosphate dihydrate (Normacol*, standard drug, 2 
mL/rat), and aqueous extract of C. febrifuga leaves (100, 200 and 
400 mg/kg). One hour after the administration of the products, the 
mice were treated with extract of C. febrifuga at the doses of 100, 
200 and 400 mg/kg respectively received 0.5 mL/mouse of 
Normacol® 2 h after, the mice were sacrificed by cervical 
dislocation. The small intestine was removed and weighed (W1), 
then emptied of its contents and reweighed (W2) and its length (L) 
measured. The difference between the weights divided by the 
length of the total intestine gives the net quantity (Q) of 
accumulated stool: 
 

Q =
𝑊1 + 𝑊2

𝐿
 

 
Enteric contents of each group have been analyzed to define ions 
concentrations, sodium (Na+), (potassium) K+ by the aid of a 
spectrophotometer of mark Micro Touch Biochemistry Analyser. 
 
 
Chemical profile  
 
It was carried out using the classical tube reaction tests to identify 
the major chemical groups (Clarke, 1975). 
 
 
Statistical analysis  
 
All values were expressed as mean ± standard error of the mean 
(SEM). An analysis of variance using Excel version 2016 software 
followed by Student-Fischer t test “t” was performed. The 
significance level was set at p<0.05   
  
 
RESULTS 
 
Acute toxicity of the aqueous extract of C. febrifuga 
leaves 
 
The results of macroscopic observation show that the 
aqueous extract of the leaves of C. febrifuga administered 
at a single dose of 2000 mg/kg rectally did not cause  any  

 
 
 
 
change in general behavior compared to the control 
group. However, the aqueous extract of the leaves of C. 
febrifuga administered rectally at a single dose of 5000 
mg/kg modified the general behavior characterized by 
immobility of the mice following the rectal administration 
of the products. Furthermore, mortality was observed 
after the dose of 5000 mg/kg with a calculated 
LD50≥3500 mg/kg. 
 
 
Effect of aqueous extract of C. febrifuga leaves on 
the onset, frequency and quantity of excreted sells in 
normal rats 
 
Tables 1 to 3 show the effect of aqueous extract of C. 
febrifuga leaves on onset appearance of sells, frequency 
and quantity excreted sells in normal rats respectively. 
They show that animals mice treated with Normacol* (2 
mL/rat) as well as those treated with the aqueous extract 
at increasing doses of 100, 200 and 400 mg/kg 
significantly (p<0.001) reduced the onset of sells 
emission compared to the control group (Table 1). On the 
other hand, Normacol* (2 mL/rat) as well as aqueous 
extract (100, 200 and 400 mg/kg) significantly (p<0.05, 
p<0.01, and p<0.001) increased the frequency and 
quantity of sells emission (Tables 2 and 3) during 6 h of 
experimentation compared to control group. However, no 
significant change in the frequency of excreted sells was 
observed at 8 h (Table 2). 
 
 
Effect of aqueous extract of C. febrifuga in 
constipated rats 
 
The loperamide induced constipation in all normal 
animals during the three days of treatment (Table 4). 
Thus, there is a significant decrease (p ˂0.01 and 
p˂0.001) in the faecal parameters (food consumption, 
water intake, number of faecal pellets, water content of 
the pellets, weight of stool excreted), except body weight 
of the animals which increased significantly (p ˂0.01) 
compared to the control group (Non-constipated rats). In 
addition, Normacol* (standard drug) and the aqueous 
extract of the leaves of C. febrifuga at the doses used 
(100, 200 and 400 mg/kg) significantly increase (p˂0.001) 
food consumption, water intake, number of faecal pellets, 
water content of the pellets, weight of stool excreted) and 
body weight of constipated rats during the seven days of 
treatment (Table 5) compared to the control group. 
 
 
Effect of aqueous extract of C. febrifuga leaves on 
the accumulation of intestinal fluid: Enteropooling 
 
The results of the effect of aqueous extracts of C. 
febrifuga    leaves    by    rectal    administration    on   the  
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Table 1. Effect of aqueous extract of Crossopteryx febrifuga on stool onset in normal rats. 
 
Treatment          Dose Onset (Min) 
E. distilled    0.5 mL/100 g 360±00 

Normacol    
2 mL/rat 4.40±0.40*** 

(100 mg/kg) 3.60±0.24** 
Extract of C. febrifuga      
   

(200 mg/kg) 3.80±0.20*** 
(400 mg/kg) 4.00±0.31*** 

 

Each value represents the mean ± ESM of onset. **p<0.01; ***p <0.001 significant different 
(Student t-test) versus control group. 
Source: Authors 

 
 
 

Table 2. Effect of aqueous extract of C. febrifuga on the frequency of stool emission in normal rats.   
 

Treatment    Doses   
Frequency of excreted sells 

2 h 4 h 6 h 8 h 
Distilled water    (0.5 mL/100 g)   00±00 00±00 00±00 00±00 
Normacol*    (2 mL/rat)    3.01±0.10*** 2.16±0.20*** 2.6±0.24*** 0.45±00ns 

C. febrifuga      
(100 mg/kg)    
(200 mg/kg)    

3.09±0.43*** 
3.8±1.150* 

2.22±0.58** 
2.52±0.21*** 

2.26±0.20*** 
2.26±0.19*** 

0.45±0.22ns 
0.65±0.38ns 

(400 mg/kg)    4.2±0.37*** 2.58±0.22*** 2.36±0.20*** 0.8±0.37ns 
 

Each value represents the mean ± ESM. p<0.05; **p<0.01; ***p <0.001 significant different (Student t-test) versus control group. 
Source: Authors 

 
 
 

Table 3. Effect of aqueous extract of C. febrifuga leaves on the quantity of excreted stool in normal rats. 
 

Treatment   Doses 
Quantity of  excreted sells 

2 h 4 h 6 h 8 h 

Normacol distilled water    
Ext. C. febrifuga    
 

(0.5 mL/100 g)   00±00 00±00 00±00 00±00 
(2 mL/rat)    1.64±0.05 *** 1.46±0.12*** 2.12±0.18*** 2.26±0.27*** 
(100 mg/kg)    1.64±0.06 *** 1.52±0.11*** 2.18±0.11*** 2.34±0.08*** 
(200 mg/kg)  1.76±0.06*** 1.72±0.42** 2.22±0.59** 2.56±0.45*** 
(400 mg/kg)        1.78±0.05 *** 1.84±0.44** 2.36±0.30*** 2.88±0.09*** 

 

Each value represents the mean ± ESM. p<0.05; **p<0.01; ***p <0.001 significant different (Student t-test) versus control group. 
Source: Authors 

 
 
 

Table 4. Effect of loperamide on faecal parameters in normal rats. 
 
Faecal parameter          Non-constipated rats Constipated rats 
Food consumption           165.42±2.68 18.02±2.00*** 
water intake           161.16±3.66 16.39±1.37*** 
Number of faecal pellets            185.53±2.18 5.65±0.24*** 
Water content of pellets               7.04±0.39 0.82±0.53** 
Weight of stool excreted           13.94±0.56 0.69±0.07*** 
Body weight           221.63±2.57 226.35±0.98** 

 

Each value represents the mean ± ESM. p<0.05; **p<0.01; ***p <0.001 significant different (Student t-test) 
versus control group. 
Source: Authors 
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Table 5. Effect of aqueous extract of C. febrifuga leaves on the constipate rats.   
 

Faecal parameter Control group (Constipated 
rats +  distilled water) 

Constipated rats 
+ Normacol* 

Constipated rats + aqueous extract 
100 mg/kg 200  mg/kg 400  mg/kg 

Food consumption  135.81±11.28 159.93±13.37*** 202.15±16.82*** 221.53±16.37*** 238.63±7.27*** 
water intake           142.03±3.38 281.66±4.78*** 288±3.22*** 288±3.22*** 288.66±4.50*** 
Number of faecal pellets   00±00 348±5.44*** 364±13.17** 393.33±33.86 401.66±41.97*** 
Water content of pellets               00±00 12.33±0.77*** 17.66±1.42** 20±1.18*** 22.66±2.06*** 
Weight of stool excreted  00±00 13.70±1.34*** 19.33±1.45*** 23.66±1.83*** 33.96±2.37*** 
Body weight           258.87±0.81 252.60±0.94 262±0.89*** 262.31±8.77*** 262.31±7.47*** 

 

Each value represents the mean ± ESM.  ***p <0.001 significant different (Student t-test) versus control group 
Source: Authors 
 
 
 

Table 5. Effect of aqueous extract of C. febrifuga leaves on intestinal fluid. 
 
Treatment Dose Fluid accumulation 
Control group 1 mL/100 g 0.01±0.00 
Normacol* 0.5 mg/kg 0.04±0.01** 
   

Aqueous extract of C. febrifuga 
100 mg/kg 0.04±0.00*** 
200 mg/kg 0.05±0.00*** 
400 mg/kg 0.06±0.01*** 

 

Source: Authors 
 
 
 

Table 6. Effect of aqueous extract of C. febrifuga in electrolytes secretion. 
 
Treatment Doses  Na+ K+ 
Control group 1 mL/100 g  199.38 0.61 
Normacol* 0.5 mg/kg  286.37 16.81 
    

Aqueous extract of C. febrifuga 
100 mg/kg  251.62 25.13 
200 mg/kg  307.20 39.48 
400 mg/kg  357.79 41.67 

 

Each value represents the mean ± ESM. **p<0.01 and ***p <0.001 significant different (Student t-test) versus 
control group. 
Source: Authors 

 
 
 
accumulation of intestinal fluid are recorded in Table 5. 
From this study it is found that Normaco*l as well as 
aqueous extract of C. febrifuga at increasing doses of 
100, 200 and 400 mg/kg significantly (p<0.01 and 
p<0.001) increases the accumulation of intestinal fluid as 
compared to the control group. The amount of intestinal 
fluid is 0.01±0.001 for control group, 0.04±0.01 for 
Normacol*; 0.04±0.00; 0.05±0.00 and 0.06±0.01 for 
aqueous extract at 100, 200 and 400 mg/kg, respectively. 
In addition, Normacol* and aqueous extract at increasing 
doses of 100, 200 and 400 mg/kg also increased the 
secretion of Na+ ions more than K+ ions (Table 6). 

Phytochemical analysis of the aqueous extract of C. 
febrifuga leaves  
 
Phytochemical analysis of the macerated leaves of C. 
febrifuga by tube reactions revealed the presence of 
anthraquinones, alkaloids, flavonoids, saponosides, 
tannins, reducing sugars and mucilages (Table 7).   
 
 
DISCUSSION 
 
The  present  study  was  initiated  to  justify  the  laxative  



 

 

 
 
 
 

Table 7. Phytochemical profile of aqueous extract of C. 
febrifuga.  
 
Chemicals compounds Result 
Antraquinons +++ 
Alkoids +++ 
Saponosids +++ 
Tannins +++ 
Oses ++ 
Mucilage ++ 
 

Meaning of symbols: Low presence "+"; Moderate presence 
"+ +"; High presence  "+++" 
Source: Authors 

 
 
 
properties of C. febrifuga used in traditional Congolese 
medicine before evaluating the laxative effect of the 
aqueous extract of the leaves of C. febrifuga. It is an aim 
in this study of estimating beforehand acute toxicity in 
mice in order to determine the LD50 and the therapeutic 
doses of the extract used. To do this, the OECD guideline 
423, which provides reliable guidance on the assessment 
of toxicity in animals was used (OECD 423, 2001). It 
appears from this study that the dose of 2000 mg/kg of 
the aqueous extract of the leaves of C. febrifuga did not 
modify the general behavior of the animals; no mortality 
was observed. Moreover, at a dose of 5000 mg/kg, the 
aqueous extract of the leaves of C. febrifuga modified the 
general behavior of the animals, which resulted in a 
reduction in mobility and drowsiness compared to the 
control. The decreased mobility and drowsiness observed 
suggest a sedative effect. In addition to this sedative 
effect, the aqueous extract at a dose of 5000 mg/kg 
caused the partial death of the mice with a calculated 
LD50 equal to 4000 mg/kg. A previous study also showed 
the toxic effect of the methanolic extract based on the 
bark of C. febrifuga by intra-peritoneal administration. 
The behavioural signs of toxicity are decreased 
respiratory rate, inactivity, increased abdominal 
contractions. The intra-peritoneal LD50 of the extract in 
mice was estimated to be 774 mg/Kg (Salawu et al., 
2008). That is why the doses of 400, 200 and 100 mg/kg 
corresponding respectively to the tenth (1/10th), twentieth 
(1/20th) and to the fortieth (1/40th) of the dose of 4000 
mg/kg were chosen to evaluate the laxative effect of the 
aqueous extract of C. febrifuga leaves. The laxative effect 
of the aqueous extract was evaluated in normal rats and 
in rats constipated by loperamide. It appears from this 
study that Normacol* (2 mL/rat) and the extract (100, 
200, and 400 mg/kg) significantly reduce the time of stool 
emission; significantly increase (p<0.05, p<0.01 and 
p<0.001) the frequency and quantity of stool emission 
compared to the control group.  The onset, frequency and 
quantity of stools excreted are three important 
parameters for assessing the laxative effect of a drug.  
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The fact that the aqueous extract used (100, 200, and 
400 mg/kg) reduced the time for the appearance of stools 
on the one hand and on the other hand increased the 
frequency and quantity of stools excreted as the 
Normacol* (2 mL/rat, reference molecule) suggests a 
laxative effect of this extract. In fact, Normacol* (sodium 
dihydrogen phosphate dihydrate) is a rectal laxative 
whose stool onset is between 10 to 60 min and triggers 
the defecation reflex by stimulating intestinal activity 
(Dumont et al., 2010; Faures 2012). Therefore, the effect 
of the aqueous extract used (100, 200, and 400 mg/kg) 
was evaluated on loperamide-induced constipation in 
normal rats. Indeed, the use of loperamide as an inducer 
of constipation is well known. This inhibition prolongs the 
purgative time.  

This compound possibly exerts its action by disturbing 
the balance between the absorption of water from the 
intestinal lumen by active sodium transport (Wintola et 
al., 2010) and the secretion of water into the intestinal 
lumen by a mechanism dependent on prostaglandins 
(Niwa, 2002; Wintola et al., 2010). In addition, the 
increase in food consumption, water intake, number of 
faecal pellets, water content of the pellets and weight of 
the pellets of the animals after the seven days of 
treatment with the aqueous extract (100, 200 and 400 
mg/kg) and Normacol* (2 mL/rat, reference molecule) 
suggests a laxative effect of the aqueous extract which 
would act like normacol* or go through an interference 
with the mechanisms of induction of constipation by 
loperamide. Some authors have also shown similar 
effects in the treatment of morphine-induced constipation 
in rats treated with dietary fiber (Shimotoyodome et al., 
2000; Niwa et al., 2002). In addition, the disruption of 
electrolyte excretion mechanisms in the intestine and the 
direct effect of the products on the faeces may explain 
the increase in the frequency and therefore the quantity 
of stools produced. Therefore, the effect of the aqueous 
extract on the accumulation of intestinal fluid was 
evaluated.  

The results obtained show that the aqueous extract at 
the doses used as well as Normacol* significantly 
increase (p<0.001) the accumulation of intestinal fluid 
and would stimulate the secretion of Na+, K+ ions 
compared to the control group. These results suggest an 
effect of the aqueous extract on intestinal physiology as 
would most natural laxatives which exert their effects on 
the colon epithelium by stimulating Cl- secretion and/or 
inhibiting Na+ absorption, leading to accumulation of 
intestinal fluid and increased intestinal motility (Chatsri et 
al., 2005). Phytochemically, the laxative effect attributed 
to this plant could be due to the presence of secondary 
metabolites contained in the aqueous extract of the 
leaves of C. febrifuga known to have laxative properties 
such as anthraquinones (Pasricha, 2006), flavonoids 
(Nikiema et al., 2001), alkaloids and saponosides (Meité 
et al., 2010). 
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Conclusion 
 
This work was initiated to justify the laxative properties of 
C. febrifuga used in traditional Congolese medicine. The 
results show that the aqueous extract of the leaves has 
sedative properties with high dose toxicity (5000 mg/kg). 
Moreover, by rectal administration at the doses used 
(100, 200 and 400 mg/kg), the aqueous extract exhibits 
laxative properties such as normacol* (reference laxative). 
Phytochemically, these properties are due to the presence 
of secondary metabolites highlighted in this plant. These 
results could justify the use of C. febrifuga leaves in the 
traditional treatment of constipation. 
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