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Canthium multiflorum (Thonn.) Hiern (Rubiaceae) is a popular herb used by traditional healers in 
western Burkina Faso. C. multiflorum leaves are widely used in decoction to treat malaria. The present 
study aims to evaluate its in vivo potential against malaria parasites in mice. The antimalarial activity of 
the organic and aqueous extracts of C. multiflorum leaves was evaluated on Plasmodium berghei Anka 
in NMRI mice using the Peters 4-day suppressive test. The fractions of the extracts were also tested. 
The acute toxicity study was performed according to Lorke method and sub-acute toxicity by 
Seewaboon method. Phytochemical analysis of extracts was carried out according to Ciulei method. 
The results showed that ethanolic and decoctions were the best inhibitors of parasites’ growth. The 
ethanolic extract exhibited an inhibition of 22.5, 30.8 and 81.9% at 100, 250 and 500 mg/kg body weight, 
respectively. While the decoction with water, an inhibition of 10.1, 25.9 and 74.2% at the same doses. 
Fractions’ extracts showed moderate activities at dose of 250 mg/kg bw. In addition, no mortality was 
recorded with the ethanolic extract. No signs of toxicity were observed in animals in the sub-acute 
toxicity study. The phytochemical constituents of the extracts were mainly steroids and/or triterpenes, 
flavonoids, emodols, carotenoids, coumarins, tannins, saponins, anthocyanosides and reducing 
compounds. Ethanol and decoctions of C. multiflorum leaves have been shown to have significant 
antimalarial activity in infected mice, with no toxicity. Phytochemical analysis confirmed the previously 
chemical groups found in the roots of the plant. 
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INTRODUCTION 
 
Malaria remains a public health problem in Burkina Faso, 
especially during the peak transmission season (June- 
September), where 60% of cases occur in children (Tiono 
et al., 2014). Currently, WHO-recommended effective 
treatments are based  on  artemisinin-based  combination 

therapies (ACTs), the costs of which are still prohibitively 
expensive for populations in endemic countries 
(Beiersmann et al., 2007). Plasmodium falciparum 
resistance to antimalarial drugs is also an obstacle to 
access   effective   treatment  of  the  disease. In addition, 



 

 
 
 
 
mosquito resistance to insecticide is increasing, limiting 
the effectiveness of vector control programs. Since the 
dawn of time, malaria has been treated with medicinal 
plants mainly recommended by traditional healers. 
Numerous antimalarial recipes are available worldwide 
and some have been scientifically validated from the 
most historic, Cinchona officinalis (Rubiaceae) to the 
most recent, Artemisia annua, Cryptolepis sanguinolata 
(Periplocaceae) and many others (Willcox et al., 2004). 
Malaria remains a challenge for researchers and finding 
new therapeutic agents from plants can be a solution. 
Efforts to integrate traditional medicine into national 
health systems are under way in Burkina Faso, where 
some thirty herbal medicines are recognized and 
marketed (OMS, 2011). 

In the western region of Burkina Faso, the decoction of 
leaves of Canthium multiflorum (Schumach. &Thonn.) 
Hiern (Rubiaceae) is widely used to treat malaria (orally 
and bath). The water decoction extract of plant leaves is 
also used to reduce high blood pressure and fever 
(Ouédréogo-Nacoulma, 1996). 

Ethyl acetate and dichloromethane extracts from the 
roots of C. multiflorum, in previous studies, had shown 
interesting antiplasmodial activity in vitro against the 
parasite Plasmodium falciparum 3D7 (IC50= 7 μg/ml). Of 

the active extracts, 19-hydroxy-3-oxo-ursa-1,12-dien- 
28-oic acid was isolated, with a moderate antiplasmodial 
effect on parasites (IC50 = 26 μg/ml) without inducing a 
change in the shape of the erythrocyte membranes 
(Traore, 2008). So far, no in vivo antimalarial study has 
been performed on the plant. The objective of this study 
was to evaluate antimalarial activity and toxicity of C. 
multiflorum leaves in mice. 
 
 
MATERIALS AND METHODS 
 
Collection of plant  

 
The leaves of C. multiflorum were collected from “Tin” surroundings, 
in the Western region of Burkina Faso in September 2017. C. 
multiflorum was identified by Dipama Pascal at IRSS (Institut de 
recherche en sciences de la santé), and voucher specimen 
CmL2017 was deposited in the unit of pharmacognosy at IRSS 
Bobo Dioulasso. The leaves were thoroughly rinsed with water, 
reduced to small pieces, air-dried at room temperature about two  
week, and powdered with a mechanical grinder. 
 
 
Chemicals 
 
Hydrochloric acid, ethyl acetate, ethanol and hexane were 
purchased from SIGMA (SIGMA-ALDICH, Germany). Dragendorff’s 
reagent (SIGMA, USA), ethanoic anhydride, ferric chloride (Labosi, 
France),  methanol,  n-butanol,  dichloromethane,  Fehling  solution,  
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and sulfuric acid (CARLO ERBA) were also used for this study. All 
reagents were of analytical grade. 
 
 

Extraction 
 

Two organic extracts (dichloromethane and ethanol) and two water 
extracts were prepared for the test. About 100 g of dried powdered 
leaves were macerated with 500 mL of water, dichloromethane or 
ethanol at room temperature for about 24 h with stirring. The water 
decoction was prepared with 100 g of powdered leaves in 500 mL 
of boiling water. Sequential solid-liquid extractions (called fractions) 
were also carried out using solvents of increasing polarity 
(hexane/ethyl acetate, ethyl acetate, n-butanol, ethanol and 
methanol).  

Extracts (decoction and maceration) of leaves were filtered using 
Whatman N°3 and were evaporated to dryness with an R-200 
rotary evaporator (BUCHI Labortechnik AG, United Kingdom) at 
constant temperature (60°C) and at a pressure below 1 bar, while 
the water extracts were freeze-dried and stored in dried containers 
until use. 
 
 

Phytochemical analysis 

 
One gram of each extract (extract macerated with water, extract 
decocted with water, extract, ethanol and dichloromethane extracts) 
were dissolved in 30 mL of distilled water, acid-hydrolyzed (HCl) for 
30 min, then liquid-liquid extracted with dichloromethane. From 
each extract, 3 sub-extracts were thus obtained: dichloromethane 
fraction, hydrolysed aqueous and ethanol fractions and 
unhydrolyzed aqueous and ethanolic fractions, all subjected to the 
phytochemical analysis. Tests were also made with unhydrolyzed 
extracts. 

Qualitative phytochemical analysis was performed in tubes 
according the method of Ciulei (1982). The phytochemical 
constituents of the extracts were characterized for their main 
metabolites, namely alkaloids, steroids and/or triterpenes, tannins, 
flavonoids, carotenoids, coumarins, emodols, anthocyanosides and 
reducing compounds using known characteristic tests summarized  
in the following. 
 
 

Steroids and/or triterpenes 

 
Solution (2 mL) of ethanoic anhydride and 1 mL of sulfuric acid 
(H2SO4) were added to 2 mL of dichloromethane extract; 
theappearance of a blue-green color indicated the presence of 
steroids and/or triterpenes. 
 
 

Carotenoids 
 

Extracts (10 ml) were evaporated to dryness. The residue was 
dissolved in 2 mL of 50% ethanol while heating. This was followed 
by the addition to the residue of a few drops of antimony trichloride 
(SbCl3) saturated in CHCl3. A blue-green color that could change to 
red on time indicates the presence of carotenoids. 
 
 

Flavonoids 
 

Approximately  0.3 g  of  the  extract  was  diluted  with 2 mL of 50% 
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methanol. The pink-red color after adding 2 to 3 fragments of 
magnesium ribbon and 1 mL of concentrated hydrochloric acid to 
the extract indicates the presence of flavonoids. 

 
 
Emodols by Borntrager’s reaction  
 
Extracts (3 ml) were mixed with 1 mL of 25% NH3. The mixture is 
shaken. The development of a red color indicates the presence of 
emodols. 

 
 
Anthracenosides  
 
To 1 mL of dichloromethane fraction in the test tube, 1 ml of 25% 
NH3 was added while stirring. A cherry red color indicates the 
presence of anthracenosides. 
 
 

Coumarins 

 
Hydrolysed aqueous and ethanolic fractions (2 mL) were 
evaporated to dryness. The residue was dissolved in 2 mL of water 
by heating and then divided into equal volume in two tubes. 0.5 mL 
of 10% NH3 was added to the tubes, which were observed under 
ultraviolet light. The blue-green fluorescence indicates the presence 
of coumarins. 

 
 
Saponins 

 
Extracts (unhydrolysed aqueous and ethanolic fractions, 2 mL) 
were diluted with 2 mL of distilled water and put in a graduated 
cylinder. The solution was shaken vigorously for 15 min and the 
presence of 1 cm foam layer persistence for more than 30 min 
indicates the presence of saponins. 
 
 

Tannins  
 
Water (2 mL) and 2-3 drops of dilute 2% ferric chloride solution was 
added to 2 mL of the extract. A dark green solution indicates the 
presence of tannins. 
 
 

Alkaloids  

 
Unhydrolyzed aqueous and ethanolic fractions (10 mL) were 
evaporated to dryness. The residue was dissolved in 2 ml of 2% 
HCl. The solution was divided into two equal volumes. One was 
used as a reference. A few drops of Dragendorff’s reagent were 
added to the test tube. An orange red precipitate indicates the 
presence of alkaloids. 
 
 

Anthocyanosides  

 
Hydrolysed aqueous and ethanolic fractions (2 mL) dissolved in 
distillated water, 2 mL of HCl and 2 ml of NH3 are added; the pink-
red color turning to violet blue indicates the presence of 
anthocyanosides. 
 
 

Reducing compounds 

 
Water (1 mL) and Fehling solution (1 mL) mixture were heated in 
the water bath. Brick-red precipitate indicates the presence of 
reducing compounds. 

 
 
 
 
Parasites and experimental animals  
 

Female NMRI albino mice aged 8 to 12 weeks and weighing 25±2 g 
from the International Centre for Research and Development on 
Livestock in Sub-humid Areas (CIRDES) in Bobo-Dioulasso were 
used. The animals were housed in the same environmental 
conditions (temperature 25°C, 12 h photoperiod) and fed with 
standard food provided by “Service Régional d’Elevage de Bobo-
Dioulasso”, Burkina-Faso. Experiments were conducted in 
accordance with the international guidelines for animal care. P. 
berghei strain originally obtained from Malaria Research Reagent 
Resource Center (MR4) was maintained by serial passage of blood 
from infected to uninfected mice.  
 
 

Ethical considerations 
 
This study protocol has been approved by the national ethic review 
board of “Comité d’Ethique pour la recherche en santé” (ref:2015-5-
056/CERS). The animals were used in accordance to the Directive 
86/609/EEC and in compliance with animal welfare assurance 
guidelines for foreign institutions (OLAW A5926-01). All animals 
have been provided by the lab of animal production in Centre 
International de Recherche-Développement sur l’Elevage en zone 
Subhumide (CIRDES), reférence center in West and Central Africa. 
 
 

In vivo antiplasmodial activity test 
 
Three doses (100, 250 and 500 mg/kg bw) of each extract were 
used to treat the animals. The dichloromethane extracts were 
dissolved in distilled water mixed with 5% (v/v) of Tween 80. The 
ethanol and aqueous extracts were dissolved in distilled water. The 
experiments were performed in mice according to Peters’ 4-day 
suppressive test (Peters and Robinson , 1992). Mice were randomly 
divided into 6 mice per group. On day 0, the mice were inoculated 
with 10

7 
parasitized red blood cells by intraperitoneal route. Two 

hours after infection, the animals received orally (PO), 200 µl of 
each dose of extract once a day from day 0 to day 4. The control 
group received only the solution used to dissolve the extracts. At 
day 5 of the test, thin blood smears were made from blood drawn 
from the tail of mice, fixed with methanol and stained with Giemsa 
10%. The slides were read with an optical microscope, under a 
100X oil immersion objective. Each experiment was repeated three 
times. The mean parasitaemia of each group of mice was then 
calculated. 
 
 

Acute toxicity test 
 

The acute toxicity (LD50) of the active ethanol extract was evaluated 
using the Lorke method (Lorke et al., 1983). NMRI mice, aged 8-12  
weeks weighing 25±2 g were used. The animals were divided into 
five groups of three mice (five groups of females and five groups of 
males) and received the following extract doses: 3797, 5695, 8543  
and 12814 mg/kg/bw. The extracts previously dissolved were 
administered orally as a single dose. The control group received the 
solvent used to dissolve the extract; and animals were monitored 
for 14 days. At the end of the observation period, the animals were 
weighed; mortality as well as behavioral and physical changes was 
recorded first at the beginning and on days 7 and 14. Each 
experiment was also repeated three times.  
 

 

Sub-acute toxicity test 
 

The sub-acute toxicity test with the active ethanol extract was 
evaluated using the seewaboon method (Seewaboon et al., 2013). 
Wistar rats, 8-12 weeks old and weighing 200±10 g were used. The  
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Table 1. Phytochemical constituents identified in the extracts.  
 

Compound WME WDE EtOH DCM 

Dichloromethane extracts     

Steroids and/or triterpenoids + ++ ++ ++ 

Flavones aglycones  + + + + 

Emodols - + + - 

Carotenoids + + + + 
     

Hydrolysed aqueous and ethanolic fraction     

Flavonoids ++ ++ ++ - 

Coumarins derivatives - - + - 

Anthocyanosides + + ++ - 
     

Unhydrolysed aqueous and ethanolic fraction     

Tanins + + + - 

Saponins + + ++ - 

Reducing compounds ++ ++ ++ - 

Alkaloïds - - - - 
 

(-) not detected, (+) presence, (++) important. WME: Water macerated extract, WDE: water decocted extract, 
EtOH: ethanolic extract, DCM: dichloromethane extract. 
Source: Authors (2022) 

 
 
 
animals were divided into three groups of three mice (three groups 
of males and three groups of females) and received orally 125 and 
250 mg extract/kg body weight once a day for 14 days; the control 
group received the solvent used to dissolve the extract, under the 
same experimental conditions. The rats were followed for 28 days; 
body weight, signs of toxicity and mortality were recorded. The day 
after the test, all rats were fasted and anesthetised. Blood was 
collected for evaluation of hematological parameters. Serum was 
tested for biochemical parameters such as alanine amino-
transferase (ALT), aspartate aminotransferase (AST), cholesterol 
(TC), triglycerides (Trig), glucose (Glu), urea and creatinine (Crea) 
using  an  automated analyser  (ARCHITECT). Animals were then 
sacrificed under diethyl ether anaesthesia; major organs (heart, 
lungs, spleen, liver and kidneys) were collected for visual detection 
of macroscopic lesions in both treatment and control groups. 
 
 

Statistical analysis  
 

Microsoft Excel 2013 were used for data analysis. The percent 
inhibition of parasitaemia was calculated according to the formula 
described by Fidock et al. (2004). 
 

 
 
Values are presented as mean ± standard deviation. Statistical 
significance was determined at p=0.05 level and performed by One-
way analysis of variance (ANOVA) followed by Dunnett’s post-test. 
 
 

RESULTS 
 
Phytochemical analysis 
 
Phytochemical analysis revealed the presence (noted +) 
of steroids and/or triterpenes, flavonoids, carotenoids, 
emodols,    saponins,    tannins,    anthocyanosides    and 

reducing compounds in the ethanol and the water 
decocted extracts (WDE) (Table 1). The presence (+) of 
steroids and/or triterpenoids, flavones aglycones, 
emodols, and carotenoids compounds was noted in the 
dichloromethane extract (DCM). The content in 
phytochemical constituents varied within polar and non-
polar extracts. The importance of a constituent in an 
extract is noted by (++). It was found that the ethanol 
extract contained qualitatively and quantitatively more 
compounds, followed by decocted and macerated 
extracts. The dichlomethane extract was found to contain 
fewer compounds than the two other extracts (Table 1). 
 
 

Acute toxicity  
 
No deaths among animals were recorded at the highest 
dose tested (12814.45 mg/kg/bw). Physical signs 
observed in mice included a slight 30-min depression at 
the highest dose and a change in body weight (-0.6 ± 0.1 
to -0.2 ± 0.5 g at D7) after drug administration (Tables 2 
and 3).  
 
 
Subacute toxicity  
 
Body and organ weight  
 
No evidence of toxicity was observed in rats receiving the 
ethanolic extract of C. multiflorum at 125 and 250 mg/kg 
bw. Only, weight loss in the first two weeks was noted (-
5.4 ± 2 g at D14 male group dose 250 mg/kg bw), but 
after that, weight in all groups increased (Table 3). A 
slight  difference  in  organ weight was observed between 
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Table 2. Body weight gain or loss between exposed and non-exposed mice during the acute toxicity testing with the ethanolic 
extract  
 

Dose (mg/kg) 
Mice 

number 
Death 

Female  Male 

D7 D14 P-value  D7 D14 P-value 

Control 3 0 -0.3±0.4 0.8±0.1 0.09  2.1±0.2 2.6±0.3 0.03 

3796.9 3 0 -0.2±0.49 0.1±0.2 0.60  0.2±0.7 2.4±1 0.49 

5695.3 3 0 -0.2±0.5 0.2±0.01 0.92  0.8±0.3 2.7±0.5 0.13 

8543.0 3 0 -2.9±0.1 0.0±0.2 0.23  1.0±0.8 2.1±0.4 0.04 

12814.5 3 0 -0.6±0.1 -0.3±0.5 0.71  0.4±0.7 1.9±0.8 0.13 
 

Source: Authors (2022). 
 
 
 

Table 3. Body weight gain or loss between treated and control rats during the sub-acute toxicity testing with the ethanolic leaf extract. 
 

Dose (mg/kg) 

Female 

P-value 

 Male 

P-value Days  Days 

J7 J14 J21 J28  J7 J14 J21 J28 

Control group -1±2.5 8.1±2 2.75±8.7 19.47±8 0.017  2.03±3 20.2±2 7.97±9 28.67.2 0.305 

125 13.45±1 7.85±5 20.6±8 15.05±4 0.025  17.77±13 23.27±1 2.67±4 47.7±18 0.231 

250 6.26±5 10.83±10 19.8±2 17.75±9 0.002  4.37±14 -5.4±2 13.96±5 29.35±11 0.133 
 

Source: Authors (2022). 
 
 
 

Table 4. Organ weights (g) between exposed and unexposed animals to the ethanolic leaf extract. 
 

Organ 
Female   Male 

Control group 125 250 P-value  Control group 125 250 P-value 

Heart 0.82±0.06 0.79±0.01 0.8±0.01 0.80  1.06±0.10 1.08±0.02 0.97±0.07 0.27 

Liver 7.02±0.23 6.05±0.36 6.83±0.46 0.08  5.78±3.27 6.10±4.04 7.08± 2.13 0.44 

Kidney 2.09±0.09 1.69±0.25 1.77±0.05 0.07  2.54±0.11 2.14±0.06 2.64± 0.24 0.01 

Lung 1.63±0.07 1.65±0.191 1.53±0.06 0.55  1.86±0.05 1.31±0.24 2.25± 0.55 0.04 

Spleen 0.66±0.04 0.50±0.07 0.61±0.03 0.06  0.66±0.09 0.75±0.14 1.11± 0.28 0.06 
 

Source: Authors (2022) 
 
 
 

treated rats (kidney 1.77 ± 0.05 g) and control (kidney 
2.09 ± 0.09 g) rats at 250 mg/kg bw (Table 4). 
 
 

Biochemical parameters 
 
ALT and AST levels were lower between the treated 
group and control groups at 125 and 250 mg/kg bw but 
the difference was not significant (P = 0.73 and P = 0.59). 
A decreased in glucose level but not significant (P = 0.26) 
was noted in the treated female animals (3.1 ± 0.6 
mmol/L) compared to the control (5.1 ± 1.4 mmol/L) at 
125 mg/kg/bw. But there was a slight increase (5.8 ± 0.1 
mmol/L) at 250 mg/kg/bw (Table 5). 
 
 
Hematological measurements 
 
A slight change not significant increas e (P = 0.45)  in  the 

number of white blood cells was observed between 
exposed females rats and controls (Table 6).  
 
 

Antiplasmodial activity 
 
The overall findings showed a dose-dependent effect of 
the extracts of C. multiflorum on the parasites a part from 
to water extract macerated. The crude ethanol extract 
exhibited 22.5, 30.8 and 81.9% inhibition, respectively at 
100, 250, and 500 mg/kg/bw. Similar inhibition was 
observed with the decocted extract, which gave 10.1, 
25.9, and 74.2% inhibition at 100, 250, and 500 mg/kg 
bw. The extract macerated with water showed an 
inhibition of 9.9, 28.7 and 22.8% at the same doses. An 
inhibition of 2.4 and 35.2%, respectively at 250 and 500 
mg/kg/bw was obtained with the dichloromethane extract. 
No inhibition with this extract was observed at 100 
mg/kg/bw   (Figure   1).    Fractions     or     sub   extracts, 
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Table 5. Biochemical parameters between exposed and unexposed rats to ethanolic leaf extract of Canthium multiflorum. 
 

Biochemical 
parameter 

Treatment group per dose (mg/kg) 

Female  Male 

Control group 125 250 P-value  Control group 125 250 P-value 

ALT [U/L] 68.5±13 20±1.4 25±8.1 0.73  65.5±10.5 42.6±7.5 26.5±7 0.21 

AST [U/L] 113±45 66.5±16 75±13 0.59  130±15 104±17.5 125±15.7 0.50 

Cholesterol [mmol/L] 2.3±0.49 0.95±0.3 1.1±0.2 0.10  1.4±0.4 1.4±0.1 1±0.1 0.09 

Creatinine [Umol/L] 53.9±2.2 34.1±10 43.7±2.3 0.75  49.95±7.5 44.9±7 34.7±7 0.84 

Glycemy [mmol/L] 5.1±1.4 3.1±0.6 5.8±0.1 0.18  1.1±0.2 2±0.4 2.4±0.4 0.05 

Triglyceride [mmol/L] 0.3±0.1 0.3±0.1 0.3±01 0.34  0.3±0.1 0.3±0.1 0.3±0.1 0.44 

Urea [mmol/L] 7.6±2.2 7.3±1.8 5.7±0.7 0.87  8.1±4 7.8±2.3 4.9±1 0.97 
 

Source: Authors (2022). 
 
 
 

Table 6. Hematological parameters of treated and control rats.  
 

Hematological 

Parameter 

Treatment group per dose (mg/kg)  Treatment group per dose (mg/kg) 

Female  Male 

Control group 125 250 P-value  Control group 125 250 P-value 

WBC [10
3
/uL] 5.273±3.42 5.38±0.98 0.77±0.01 0.45  4.05±0.1 4.18±2.17 8±0.4 0.10 

Neu [10
3
/uL] 0.833±0.55 0.63±0.1 015±0.04 0.51  0.84±0.07 0.757±0.38 2.6±2.44 0.33 

Lym [10
3
/uL] 4.036±2.99 4.345±0.98 0.52±0.1 0.50  2.87±0.21 3.083±1.51 4.78±2.28 0.46 

Mon [10
3
/uL] 0.323±0.21 0.295±0.05 0.05±0.01 0.48  0.1±0.04 0.21±0.2 0.49±0.27 0.24 

Eos [10
3
/uL] 0.073±0.04 0.11±0.04 0.05±0.02 0.55  0.235±0.09 0.126±0.11 0.12±0.03 0.42 

Bas# [10
3
/uL] 0.0066±0.005 0 0 0.35  0.005±0.007 0.006±0.006 0.01±0 0.67 

Neu [%] 17.43±8.45 12.1±4.1 20.1±3.1 0.65  20.85±2.33 18.07±1.59 31.8±28.85 0.61 

Lym [%] 75.03±10.12 80.35±3.89 67±5.4 0.52  70.75±3.75 74.97±4.42 60.5±31.54 0.65 

Mon [%] 5.93±2.16 5.5±0.14 6.4±2.1 0.92  2.55±0.92 4.33±2.46 6.05±3.04 0.41 

Eos [%] 1.5±0.36 2.05±0.35 6±1.5 0.00  5.75±2.33 2.53±2.15 1.55±0.35 0.18 

Bas [%] 0.1±1.7 0±0.3 0.5±0.1 0.00  0.1±0 0.1±0.1 0.1±0 1.00 

RBC [10
6
/uL] 8.2±0.18 7.91±0.34 7±0.5 0.05  8.27±0.54 8.62±0.2 7.17±1.67 0.30 

HGB [g/dL] 15.63±0.4 15.3±0.14 13.9±4.3 0.05  14.8±0.57 16.1±0.2 13.25±3.61 0.33 

HCT [%] 49.4±1.11 46.75±1.34 43.3±7.8 0.04  51.15±1.77 53.57±1.19 44.2±9.9 0.24 

VGM [fL] 60.2±0.1 59.15±0.92 61.9±3.2 0.06  61.95±2.05 62.13±0.06 61.25±0.49 0.89 

MCH [pg] 19.03±0.29 19.3±0.71 19.8±0.5 0.46  17.9±0.57 18.7±0.26 18.4±0.85 0.37 

MCHC [g/dL] 31.6±0.52 32.65±0.64 32±1.2 0.27  28.9±0.14 30.1±0.35 29.85±1.63 0.38 
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Table 6. Contd. 
 

IDR-CV [%] 13.73±0.4 12.3±0.0 12.5±0.3 0.03  17±1.55 14.57±0.06 14.5±0.14 0.05 

IDR-DS [fL] 29.63±0.76 26.1±0.28 27.5±2.1 0.02  37.5±4.53 32.4±0.26 31.6±0.57 0.11 

PLT [10
3
/uL] 1078.67±288.23 1211.5±64.35 315±50.8 0.11  533.5±259.51 1114.67±256.78 1022±82.02 0.10 

VMP [fL] 6.8±0.1 6.85±0.35 7±0.2 0.75  7±0.14 6.93±0.15 6.75±0.21 0.38 

IDP 15.13±0.15 15±0.14 15.3±0.5 0.37  15.3±0.42 14.97±0.06 14.85±0.07 0.21 

PCT [%] 0.73±0.19 0.8365±0.09 0.221±0.01 0.11  0.37±0.17 0.776±0.19 0.691±0.04 0.11 

P-LCC [10
9
/L] 83±11.53 93.5±21.92 31±5.4 0.10  52±11.31 88.67±26.84 69.5±3.54 0.24 

P-LCR [%] 7.9±1.11 7.65±1.48 9.9±1.2 0.41  10.5±2.97 7.87±0.57 6.85±0.92 0.17 
 

Source: Authors (2022) 

 
 
 

 
 

Figure 1. Comparative histogram of parasitaemia reduction by leaf extracts of Canthium multiflorum in mice. 
Source: Authors (2022). 
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Figure 2. Percent parasitaemia suppression of the organic fractions of Canthium multiflorum 
leaves in mice. 
Source: Authors (2022). 

 
 
 
hexane/ethyl acetate (1:1), ethyl acetate, n-butanol, 
ethanol, methanol and aqueous extracts gave 6.3, 26.2, 
25, 1%, 21.8, and 9.7% parasite reduction at 250 mg/kg 
bw, respectively (Figure 2). 
 
 
DISCUSSION 
 
C. multiflorum (Schumach. & Thonn.) Hiern used as an 
antimalarial by traditional healers in western Burkina 
Faso has been investigated for its antimalarial activity in 
vivo. The plant had already been studied in vitro against 
Plasmodium falciparum and had given promising results 
(Traoré et al., 2008; Akomo et al., 2009). Our results 
showed that the ethanolic and decocted extracts 
significantly reduced the parasitaemia of infected mice, 
confirming their antimalarial potential; both extracts had a 
higher activity than the others (p≤0.04) and the difference 
in activity between the two extracts was not significant 
(p=0.90). The dichloromethane extract had a weak 
activity while the water macerated extract had a 
moderate activity (Muñoz et al., 2000; Rasoanaivo et al., 
2004). These results confirm the good antiplasmodial 
activity of C. multiflorum previously demonstrated by 
Traoré et al. (2008) and Akomo et al. (2009). Canthium 
henriquesianum, another species, showed an activity on 
P. falciparum (Ilboudo et al., 2013). Fractions or sub-
extracts were found to be less active than the crude 
extracts (ethanol, dichloromethane and water). The 
stability of the compound in light, the heat, the nature of 
the extraction solvent  and  compounds, the  polarity  and 

number of compounds are known to influence the activity 
of secondary metabolites in plants. This is the first time 
that C. multiflorum is tested in vivo in mice, an animal 
model of human disease. The same model was used for 
the toxicity tests, the results of which show an ethanolic 
extract of the leaves of the plant, relatively safe. Indeed, 
no significant body weight loss and no physical changes 
in mice were observed. Slight changes may be more 
related to stress from infection than to extract (Table 2). 
Decreased AST and ALT levels in exposed rats suggest 
hepato-protective activity of the extract (Ozer et al., 2010; 
Mehta et al., 2009). In addition, increased white blood cell 
counts and decreased in glucose levels in treated rats 
suggest that C. multiflorum may have immune and 
hypoglycaemic effects.  

The phytochemical screening showed that C. 
multiflorum leafextracts contained terpenoids, 
carotenoids, coumarins, tannins and flavonoids (; 1).  
All of the compounds identified in our extracts could be 
responsible for the antimalarial activity in vivo. Some of 
these chemical groups have already been demonstrated 
to have antiplasmodial activity against P. falciparum 
(Khalid et al., 1986; Cubukcu et al., 1990; Traoré et al., 
2009). In addition, polyphenols and flavonoids, known as 
antioxidant compounds may also play an important role in 
the antiplasmodial activity of the plant (Traoré et al., 
2009; Akomo et al., 2009). Indeed, antioxidant 
compounds inhibit the polymerization of heme, fatal for 
the intra-erythrocyte parasite (Taramelli et al., 1999). 

These results complement the in vitro antiplasmodial 
study of C. multiflorum, where  crude extracts were found  
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to be more active than fractions and molecules (Traoré et 
al., 2008b). The plant appears to be able to kill parasites 
in vivo and in vitro, but its efficacy may depend on the 
concentration of chemical compounds in the extracts, the 
doses administered and the type of chemical compounds 
in the extracts. 
 
 
Conclusion 
 
The results of this study showed that C. multiflorum 
leaves have a real in vivo antimalarial potential against P. 
berghei infection in mice. The leaf ethanol extract, the 
most active extract in mice is relatively safe when 
administered orally. The decocted extract, the form used 
by traditional healers had also a promising activity 
against the parasites. These finding support the use of C. 
multiflorum in the treatment of malaria in the west of the 
country. The results of the sub-acute toxicity tests 
revealed more therapeutic potential of the plant. 
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