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Abstract 

The main objective is to inventory the vectors of bilharziasis in the aquatic ecosystems of KABARE locally in Miti-Murhesa Health 

zone as well as other species of aquatic molluscs in order to activate the fight against this endemic disease of this region. A total 

of 2762 samples were collected during our investigation period in the aquatic ecosystems in Miti-Murhesa Health Zone. We carried 

out field work based on shellfish sampling using appropriate methods. This sampling was carried out in 12 different sites. After 

collect of samples, we identified the mollusc species using the indicated identification keys, counted them and compiled them in 

Excel software for statistical analyses using Past software. Thus, five species of aquatic molluscs were identified. These species 

are Biomphalaria pfeifferi, Bulinus globosus, Pisidium casernatum, B. forskalii and Lymnaea natalensis. The species Biomphalaria 

pfeifferi and Bilinus globosus are intermediate hosts of intestinal schistosomiasis and urinary schistosomiasis respectively; while 

Lymnaea natalensis is the intermediate host of fasciolosis. Depending on the frequency of species, Biomphalaria pfeifferi and 

Lymnaea natalensis are constant species, Bulinus globosus and Psidium casernatum are accessory species and finally B. forskalii 

is an accidental species.Depending on the sites prospected, one species of aquatic mollusc was abundant in the aquatic ecosystems 

in this area: Biomphalaria pfeifferi; three species are moderately abundant: Lymnaea natalensis, Bulinus globosus and Pisidium 

casernatum, and only one is rare: Tomichia ventricosa. All the prospected sites are diversified in aquatic mollusc species except 

the Kashekesheke site, but the 2nd  tarmaque site, Mulungu River and Kamulonge sites are thus the richest sites in aquatic mollusc 

species of Miti-Murhesa Health zone. The presence of these species clearly shows the risk of contamination of the population of 

Miti-Murhesa Health zone. These intermediate hosts of bilharzia are proliferating in the aquatic ecosystems of Miti-Murhesa Health 

zone; it is therefore important to recommend ways to reduce this proliferation. This study provides the basis for future ecological 

studies of the intermediate bilharzia host molluscs in this entity. 
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INTRODUCTION 

Schistosomes are endoparasites responsible for significant damage in humans. The diseases they 

transmit are ranked second only to malaria, especially in tropical countries where they constitute a real 

public health problem (WHO, 2002). They are endemic in 76 countries with 600 million people exposed 

and more than 200 million parasitized (Tchenté, 2006). Mortality due to bilharziasis is estimated at about 

200,000 people per year (WHO, 2002; Tchenté, 2006). There are five species of schistosomes 

parasitizing humans (Aubry, 2010; WHO, 1991; WHO, 2004; WHO, 2012). However, only three of 

these species are found in Africa and especially in Democratic Republic of Congo, namely Schistosoma 

haematobium, Schistosoma intercalatum and Schistosoma mansoni. They are transmitted to humans by 

gastropod molluscs of the Planorbidae family, which is widespread in aquatic systems. 

In West Africa, Schistosoma haematobium urinary schistosomiasis and Schistosoma mansoni,and 

S.intercalatum intestinal schistosomiasis are widespread (Poda J.N and coll. ,1994).The transformation 

of the environment by human activities (development, rice cultivation, fish farming) favours the creation 

of favourable deposits for the intermediate host molluscs of schistosomes that proliferate and spread to 

other sites and are the cause of morbidity and mortality (Steinmann and coll., 2006). This state of affairs 

is further aggravated by hydraulic developments and the construction of numerous small and large dams 

(Traoré, 2000). Schistosomiasis or bilharziosis are parasitic diseases due to trematode greens 

(Schistosomes) with urinary or faecal transmission transmitted by intermediate hosts called molluscs 

present in freshwater (Isabwe and coll., 2012).In Côte d'Ivoire, the Taabo dam lake was invaded by 

molluscs, creating a high risk area for the spread of Bulinus species and Biomphalaria (Tian-Bi and 

coll., 2011). Poda et al. (1994, 1996) in Burkina faso showed that prevalence levels increased for urinary 

bilharziasis from 23% overall in 1987 to 61% in Guiédougou, 40% in Niassan and 49%  in traditional 

villages in 2000, and then to 56%, 52% and 52% respectively in 2002. As for intestinal bilharziasis, 

which was absent in the zone as a whole until 1987 when three cases were detected in migrants, the 

prevalence rates changed between 2000 and 2002 from 1% to 8% in Niassan, 7% to 23% in Di and 5% 

to 10% in Guiédougou. 

In the Democratic Republic of Congo, recent studies on this subject are very localized and the 

current mapping is therefore out of date (Baluku and all., 2000). Intestinal bilharziasis in Schistosoma 

mansoni is widespread in the Democratic Republic of Congo, particularly in the Ruzizi plain and along 
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the Kivu Lake (WHO, 1987, Baluku and coll., 2000). However, schistosomiasis with Schistosoma 

haematobium is localized in certain areas of the country (Gillet and Wolfs, 1954). 

In Katana Health Zone, cases of schistosomiasis with Schistosoma mansoni and Schistosoma 

haematobium had already been reported, and the foci of infestation are Kivu Lake, constructed marshes, 

streams and fish ponds (Baluku and all.2000). Parasitological studies conducted in the region show that 

the rate of schistosomiasis infestation in Schistosoma mansoni is as high as 8% in some villages. 

However, no cases of schistosomiasis in Schistosoma haematobium were found during the study period 

(Baluku and coll., 2000).   

However, the endemicity of intestinal and urinary schistosomiasis in the Miti-Murhesa Health 

Zone in recent years has become a cause for concern  and this is justified by the movement of human 

populations, which has led to the suspicion of increased transmission and an extension of the outbreak 

of Schistosoma mansoni on the one hand and the outbreak of Schistosoma haematobium on the other in 

this groupement (Olivier et al., 1998; Bagalwa and Baluku, 1997). In this Health zone, there is an 

important aquatic system that hosts intermediate of bilharziosis and these aquatic ecosystems constitute 

a favourable biotope for the survival and development of the intermediate hosts of bilharziosis. The aim 

of our study is to inventory the vectors of bilharziasis in aquatic ecosystems in Miti-Murhesa Health-

Zone as well as other aquatic mollusc species in order to activate the fight against this endemic disease 

in this region.  

MATERIALS AND METHODS 

Description of the site of study 

The health zone of Miti-Murhesa is located in the province of South Kivu in RDcongo and has a 

temperate mountain climate, it serves a population of 278,372 inhabitants. It spans three groups 

including: the Bugorhe, Miti and Mudaka groups.  

It is limited:  

- in North by: the Katana Health zone  

- -In South by: the Kabare Health Zone  

- -Est by: BUNYAKIRI Health Zone  

- West by: Bunyakiri Health Zone Note that the main activities of the population are: 

agriculture, animal husbandry, fishing, trade.  
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Sampling of aquatic molluscs 

The sampling period ran from July 2016 to June 2017 and samples were taken monthly from a 

total of 6 sampling sites. Shellfish sampling was done using the standardized collecting time unit method 

(Olivier and Scheiderman, 1956). A total of 2762 individuals were collected during our period of 

investigation in the aquatic ecosystems of the Miti-Murhesa Healthzone, and we conducted field work 

based on shellfish sampling using appropriate methods. The harvesting time per person was set at 10 

minutes per site. Molluscs were collected using a 2 mm small-mesh muddy net hung on an iron bar with 

a circular opening of 50 cm in diameter fitted with a 1.5 m wooden handle. Those found were counted 

by species and the environmental factors of each site were noted on the sampling sheets for each site. 

The determination of molluscs was carried out in the laboratory of ISTM/Bukavu and in the laboratory 
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of Plant Physiology and Applied Microbiology of UOB-Bukavu, following the determination key of 

Mandhl-Barth (1988) and Brown (1980). 

Analysis of the results 

To analyze our results, the following parameters were used:  

- Frequency  

The frequency of molluscs in the sampling was calculated by the following formula:n/Nx100                                                                                                          

- Abundance 

Abundance will be determined according to the number of species and individuals caught per site 

and as a function of time (Dash, 1995) 

- Specific diversity  

 The specific diversity at different sites is calculated by the diversity index or Shannon Weaver 

index as given by Fowler and al. (2000). This index was determined by the Past software. 

- Similarity  

To judge the similarity of molluscs caught from one site to another, we calculated the similarity 

coefficient (QS) of Sorensen (1948) in Bachelier (1963). This similarity was determined by the software 

Past. 

- Specific richness 

The species richness will be calculated as the number of taxa in a sample, this was done for each 

taxa (order) in each site by counting the number of mollusc species caught in that site (Dash, 1995). 

DISCUSSION 

The taxonomic distribution of the aquatic molluscs in Miti-Murhesa Health Zones. 

Five species of aquatic molluscs have been inventoried in the Miti group, which is our study area; 

of which: Biomphalaria pfeifferi (Krauss, 1948), Bulinus globosus (Morelet, 1866), Lymnaea natalensis 

(Krauss, 1948), Pisidium casernatum (Poli, 1791) and B. forskalii (Ehrenberg, 1831). They belong to 

two classes (Gasteropoda and Bivalvia), two subclasses, that of Pulmonata and the other of Bivalvia, 

and four families (Planorbidae, Bulinidae, Lymnaeidae and Sphaerida). The species Biomphalaria 

pfeifferi and Bulinus globosus are intermediate hosts of schistosomiasis with Schistosoma mansoni and 

Schistosoma haematobium, respectively (Baluku, 1990) and Lymnaea natalensis is the intermediate host 

of fasciolosis by Fasciola hepatica and Fasciola gigantica (Baluku, 1990).   These same species have 

already been identified in East of DRC, in Katana Healthzone and its surroundings (Baluku, 1987; 

Bagalwa et al., 2009; Batumike et al., 2014 and Ndegeyi et al...), 2014); these authors point out that it 

is these species, Biomphalaria pfeifferi and Bulinus globosus, that are intermediate hosts of Schistosoma 
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mansoni and Schistosoma haematobium, respectively; but also Lymnaea natalensis is the intermediate 

host of fasciolosis in Fasciola hepatica and Fasciola gigantica (Bagalwa et al., 2009). 

Individuals collected by site and aquatic mollusc species 

A total of 2762 aquatic molluscs were collected during our period of studies. The species 

Biomphalaria pfeifferi presented a higher score of 1001 individuals, followed by Lymnae natalensis 

(670 individuals), Pisidium casernatum (600 individuals); Bulinus globosus (481 individuals) and in last 

position B. forskalii (10 individuals). At all sites with Biomphalaria pfeifferi, Lymnae natalensis and 

Bulinus globosus; the number of individuals is always high for Biomphalaria pfeifferi and lower for 

Bulinus globosus (Baluku, 1990; Poda et al., 1994).  In terms of sites, Mulungu Creek presented the 

highest score (1078 individuals), followed by 2nd  Tarmaque Site (405 individuals) and finally, the 

Kashekesheke site, where only 5 individuals were collected.  

Frequency of aquatic mollusc species collected in the Miti grouping. 

According to the frequency of species, Biomphalaria pfeifferi and Lymnaea natalensis have an 

identical and highest frequency (83.3%); these species are said to be constant especially as their 

frequency is higher than 50% (Dajoz, 1985) followed by Bulinus globosus and Pisidium casernatum 

also have identical frequencies (41. 7%). These species are said to be incidental, especially as their 

frequency is less than 50% and greater than 25% (Dajoz, 1985) and finally B. forskalii has a frequency 

of 8.3% and is said to be accidental because its frequency is less than 25% (Dajoz, 1985).  

Abundance of collected in  aquatic mollusc species. 

Depending on the sites visited, one species of aquatic mollusc was abundant in Miti-Murhesa 

Health zone, Biomphalaria pfeifferi; three species are moderately abundant, Lymnaea natalensis, 

Bulinus globosus and Pisidium casernatum, and only one is rare, B. forskalii. The abundance of these 

species has already been reported in Ituri and Katana region (Pilsbry and Bequaert, 1927; Baluku, 1987). 

Specific diversity 

The specific diversity results found from the Shannon-Weaver diversity index show that the site 

(Mulungu Creek) is the most diverse in aquatic mollusc species, followed by the Kamulonge site, 2e 

tarmaque site, the CISIRHA 2 site while the Kashekesheke site is the least diverse in aquatic mollusc 

species. Figure 4 clearly shows the level of diversity of aquatic mollusc species by surveyed site. 

However, the specific diversity of these sites is due to their ecological characteristics; these sites are 

clear (without shading), with sandy-clay bottom, shallow water, weak water current and abundant dead 

vegetation as Baluku (1987) showed that a clear site, with sandy-clay bottom, shallow water and weak 

water current is a focus for development of intermediate hosts of bilharziosis, while a deep site with 
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strong water current is not favourable for these intermediate hosts of bilharziosis; This is what we found 

for the Kashekesheke site, which is why it is not diversified.   

Similarity 

The similarity results show that there is a large positive correlation between all sites for aquatic 

mollusc species. This similarity is justified by the similarity of the ecological characteristics of the sites 

and especially that they are in the same environment. The similarity of the sites in the same  environment 

has been shown to be very high. 

Conclusion 

Vectors of bilharzia are proliferating in the aquatic ecosystems of Miti-Murhesa Health zone; it is therefore 

important to recommend ways to reduce this proliferation to public health authorities. This study provides the basis 

for future ecological studies and infectious diseases controle en l’occurrence water-born diseases of the intermediate 

bilharzia host molluscs in this entity and others parasitics infections. 
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Table 1. Total number of individuals collected by site and by species 

 

Species 

Station(Site) Biomphalaria 

pfeifferi 

Bulinus 

globosus 

Lymnae 

natalensis 

Pisidium 

casernatum 

Tota

l 

Langa/Kabuga 23 0 34 0 57 

Langa ADI-Kivu 45 0 29 0 74 

Langa aeroport 79 0 43 0 122 

2nd Tarmaque site 54 75 39 237 405 

Pont Nyamunyunye 0 74 32 0 106 

Cisirha 1 59 0 24 0 83 

Cisirha 2 97 30 15 0 142 

Source 

Kaminyambwe 

65 0 0 179 244 

Cirehe 263 0 24 0 287 

Mulungu River 279 265 376 158 107

8 

Kamulonge 37 47 54 21 159 

Kashekesheke 0 0 0 5 5 

Total 1001 481 670 600 276

2 

 

Table 2. Frequency of Aquatic Mollusc Species collected. 

Species % Characteristics 

 

Biomphalaria pfeifferi 83.3 Constant species 

Bulinus globosus 50 Accessory species 

Lymnae natalensis 83.3 Constant species 

Pisidium casernatum 41.7 Accessory species 

 

Table 3. Abundance of collected aquatic mollusc species. 

Species Abundance (in %) Caracteristics 

Biomphalaria pfeifferi 36.2 Abundant species 

Bulinus globosus 17.4 Medium abundant species 

Lymnae natalensis 24.3 Medium abundant species 

Pisidium casernatum 21.7 Medium abundant species 

B. forskalii 0.4 Medium abundant species 

Total  100 
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Figure 1. Shannon-Weaver specific diversity index of aquatic mollusc species. 
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