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Abstract— The negative impact of synthetic molluscicides on 

the environment and their high cost necessitated search for an 

alternative approach of using plant extracts for the control of 

schistosomiasis. The objective of this study was, therefore, to 

evaluate some crude extracts (butanol and ethyl acetate) and 

pure products of Glinus oppositifolius aerial part for their 

molluscicidal effect against schistosome snail intermediate hosts. 

Assessment of the molluscicidal activity against Bulinus 

truncatus and Biomphalaria pfeifferi was made by immersion 

method in accordance with WHO guideline. The results of 

mortality were statistically analyzed using excel sheets. After 24 

hours exposure, BuOH extract has shown the lowest LC50: 64.3 

and 91.7 ppm for Bulinus truncatus and Biomphalaria pfeifferi 

respectively. Moreover  EtOAc extract gave a LC50: 86.2 ppm 

with Bulinus tuncatus. Although the crude extracts were more 

active, both crude extracts and pure products from G. 

oppositifolius revealed a dose-dependent activity on Bulinus 

truncatus and Biomphalaria  pfeifferi. The results showed that 

G. oppositifolius has molluscicidal activity against B. truncatus 

and B. pfeifferi snails. Yet, further comprehensive evaluation is 

recommended for the possible use of G. oppositifolius against B. 

truncatus and B. pfeifferi. 

 
Index Terms— Biomphalaria Pfeifferi, Bulinus Truncatus, 

Glinus Oppositifolius, Schistosomiasis, Snails. 

 

I. INTRODUCTION 

Human schistosomiasis is an acute and chronic disease 

caused by the blood flukes (trematode worms) belonging to 

the genus Schistosoma [1]. People get infected by having 

contact with freshwater that harbors free-swimming larval 

forms of the parasite shed from freshwater snail intermediate 

hosts [2, 3]. Schistosomiasis is one of the most prevalent 

parasitic diseases, infecting over 206 millions of people all 

over the world [4].The main disease causing schistosome 

species are Schistosoma haematobium (S. haematobium), S. 

mansoni, S. japonicum, S. mekongi and S. intercalatum [5]. 

Schistosomiasis remains a public health problem in several 

parts of the world, particularly in Africa where 92% of all the 
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people requiring preventive chemotherapy for 

schistosomiasis live and at least 224 million affected people 

live in sub-Saharan Africa [1]. It ranks second only to malaria 

as the most common parasitic disease, killing an estimated 

280,000 people each year in the African region alone [6]. 

Schistosome infection is the second parasitic infection after 

malaria as a cause of morbidity and mortality [7, 8]. Estimates 

indicate that 85% of all schistosomiasis cases are in 

sub-Saharan Africa [9]. The infection is transmitted by 

Biomphalaria pfeifferi and Bulinus truncatus which are the 

intermediate hosts in the Farako channel. 

Chemical control of the snail hosts using synthetic 

molluscicides is very expensive and toxic to fish and 

amphibians [10]. A logical alternative is to use plants with 

molluscicidal properties, especially as such substances may 

be efficient, cheap, environmentally safe, and will involve the 

local community more closely in schistosomiasis control. 

Many plant species have been proved to have molluscicidal 

properties against different snail species. The most potent 

plant that has been known to have molluscicidal activity 

against snail intermediate hosts of schistosome is Phytolacca 

dodecandra [11]. Alternanthera sesselis [12], Balanites 

aegyptiaca [13] and Jatropha curcas [14] also lie among 

plants with molluscicidal activities. Glinus oppositifolius has 

been reported by traditional healers for treating joint pains, 

inflammations, diarrhoea, intestinal parasites, fever, boils and 

skin disorders [15, 16]. A molluscicide effect has been 

obtained by methanol and dichloromethane extracts of Glinus 

oppositifolius on three types of snails, Biomphalaria glabrata, 

Biomphalaria pfeifferi and Bulinus truncatus [17]. 

The present study was therefore undertaken to evaluate the 

crude butanol and ethyl acetate extracts and pure products 

(GO1 and 12-Glucosyl-GO1) from Glinus oppositifolius for 

their molluscicidal activity in Mali. 

II. MATERIAL AND METHODS 

A. Study Site:   

Field studies were carried out in Farako channel 

(Gomidjirambougou) while laboratory studies took place in 

the Department of Traditional Medicine, National Institute of 

Research in Public Health of Bamako. Snails used for the 

study were Bulinus truncatus and Biomphalaria pfeifferi 

collected during the months of november and december 2012 

from the Farako channel at Gomidjirambougou. The 

collection site extends over a hundred meters and is located 

not far from the Samé road. At this level, two bridges are 

connecting the Samé road to Lazaré. The collection site is 

characterized by sandy rock substrates where water pH was 
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varied between 6 and 7. The collection site is shaded with an 

average sunshine. 

B. Maintenance of  Snails in the Laboratory: 

Snails brought from the field were took off channel water to 

well water and separated by species. Then each specie was put 

in a plastic bin containing 50mL of well water having a pH 

equal 5. These bins that contained the snails were kept at room 

temperature and the animals were fed with fresh lettuce leaves 

(Fig. 1 and Fig. 2). After two days the well water of bins was 

renew. After three days the snails were transferred to test 

solutions and medium (distilled water with 1% dimethyl 

sulfoxide) for molluscicidal activity.  

C. Molluscicidal Activity 

Preparation of test solutions: These solutions are prepared 

by dissolution crude extracts (butanol and ethyl acetate 

extracts) and pure products (GO1 and 12-Glucosyl-GO1) 

both from Glinus oppositifolius in distilled water containing 

1% dimethyl sulfoxide. To prepare the stock solution, 0.4 g of 

the extracts was dissolved in 1000 milliliters of dimethyl 

sulfoxide water solution to form a 400 ppm (0.4g/1000 ml) 

solution. This stock solution was then used to make a serial 

dilutions to obtain the 200, 100, 50 and 25 ppm. 

Assay on molluscicidal activity: The evaluation of the 

molluscicidal activity of the extracts was determined in 

accordance with the world health 

 

 

 

 

 

 

 

 

organization technique.  Five adult snails with shells and 

having the same size were exposed to 50mL of each test 

solution for 24 hours. The  transparent tanks containing five 

snails were covered with compress gaze by using a sticker 

label in order to retain the snails in the tank. After exposure, 

the snails were rinsed and kept in the control medium 

(dimethyl sulfoxide water) for 1 hour then observed for 

molluscicidal effect. A control group was kept in dimethyl 

sulfoxide water under the same experimental conditions. First 

five different concentrations were used for the crude extracts 

from G. oppositifolius : 400, 200, 100,  50 and 25 ppm. 

Secondly two different concentrations were used for the pure 

products from G. oppositifolius: 400 and 200 ppm. For each 

concentration, five snails were used with three repetitions. 

The animals were handled in accordance with the principles 

of animal welfare in scientific experiments. Mortality was 

recorded, and dead snails were removed immediately. Dead 

snails were identified by discoloration of the shell, the 

expulsion of the body of the shell, lack of movement and lack 

of reaction to irritation of the foot with a needle. Extracts with 

at least 50% mortality after this test were considered potent. 

Statistical analysis: 

The differences in mortality rate between study groups 

were assessed by using Excell sheet. Analysis of variance was 

used to compare the effect of the crude extract and pure 

product on snails by calculating lethal concentration fifty 

(LC50).  

III. RESULTS AND DISCUSSION 

The results of molluscicidal activity on snails are presented 

in tables I and II. Although BuOH extract has shown 100% of 

deaths on both snail species at 200 ppm, EtOAc extract was 

more active with 80% of deaths on Bulinus truncatus at 100 

ppm but BuOH is more active on Biomphalaria pfeifferi with 

80% of deaths at 100ppm. B. truncatus are more sensitive to 

crude extracts from G. oppositifolius than B. pfeifferi. At 

24hours exposure BuOH extract shown LC50: 64.3 and 91.7 

ppm respectively for Bulinus truncatus and Biomphalaria 

pfeifferi whereas EtOAc extract LC50 were 86.2 and 116.6 

ppm for the former and the latest snails respectively. 

We noted that the pure products had low activity on the two 

species of snails. However GO1 is more active than 

12-Glucosyl- GO1 on Bulinus truncatus with 40% at 200 

ppm. 

Total extracts of G. oppositifolius were more active than 

pure products from the same plant. Experimentation has 

shown that Bulinus truncatus are more sensitive than 

Biomphalaria pfeifferi. 

 

Tableau I: Molluscicidal activity of crude extracts (BuOH 

and EtOAc) of Glinus oppositifolius on snails after 24 hours 

exposure. 

CRUDE 

EXTRACTS 

OF 

G. 

OPPOSITIF

OLIUS 

CONCEN

TRATION

S (PPM) 

MORTAL

ITY RATE 

(%) 

BULINUS 

TRUNCAT

US 

MORTALITY 

RATE (%) 

BIOMPHALARIA 

PFEIFFERI 

BUOH 400 100 100 
 200 100 100 
 100 60 80 
 50 40 0 
 25 0  0  

ETOAC 400 100 100 
 200 100 100 
 100 80 40 

Fig. 1:  Bulinus Truncatus were Feeding Fresh 

Lettuce Leaves, by Adama Dénou 

  

Fig. 2: Biomphalaria  Pfeifferi were Feeding Fresh 

Lettuce Leaves by Adama Dénou 
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 50 20 0 
 25 0  0  

CONTROL 0 0 0 

BuOH: butanol extract; EtOAc: ethyl acetate extract 

Tableau II: Molluscicidal activity of pure products (GO1 and 

12-glucosyl-GO1) from Glinus oppositifolius on snails after 

24 hours exposure. 

 
Pure 

products 

from 

G. 

oppositifoliu

s 

Concent

rations 

(ppm) 

Mortality 

rate (%) 

Bulinus 

truncatus 

Mortality 

rate (%) 

Biomphala

ria 

pfeifferi 

GO1 400 60 20 

 200 40 0 

12-Glucosyl-

GO1 

400 

40 20 

 200 20 0 

Control 0 0 0 

 

GO1: saponin from G. oppositifolius, 12-Glucosyl-GO1: 

12-Glucosyl of saponin from G. oppositifolius. 

 

The results of this study have demonstrated the potency of 

crude extracts and pure products of Glinus oppositifolius on 

Bulinus truncatus and Biomphalaria pfeifferi. In Mali very 

few activities have done on molluscicidal plants. But Diallo et 

al. reported that the aqueous extract of Glinus oppositifolius 

have shown 100% mortality of B. Pfeifferi only at 200 mg/L 

[17]. In Ethiopia the aqueous extract of Glinus lotoides fruits 

had molluscicidal activity against B. pfeifferi snails and 

cercariacidal activity against Schistosoma mansoni [18]. 

Schistosomiasis is a disease of the rural population and 

requires the participation of the local community in control 

programs. According to WHO, crude organic extract should 

present LC90 below 20ppm to be considered a good 

molluscicidal candidate for direct application in infected 

water [19]. However, Mendes et al. suggested that extracts 

between 20 and 100ppm would contain some amount of very 

active components [20].  

IV. CONCLUSION 

This study revealed that all substances tested have a 

dose-dependent activity on Bulinus truncatus and 

Biomphalaria pfeifferi. From these results add to the previous 

we conclude that Glinus oppositifolius is a promising plant in 

the fight against the schistosomiasis. 
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