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ABSTRACT 
 

Schistosomiasis is considered the second most prevalent worldwide parasitic disease ranked next 
to malaria. Bulinus globosus is one of the intermediate hosts for Schistosoma haematobium.  
Aim: This research work investigated the effects of cercariae shedding (schistosoma parasitosis) 
on fecundity, hatchability, and longevity of Bulinus globosus in vitro.  
Study Design/Methodology: One hundred snail eggs were hatched and grown in vitro. Fifty (50) 
were infected with miracidia while fifty (50) were treated as control. Observations were made on 
cercariae shedding, fecundity, hatchability and longevity of the snails. 
Results: The result shows significance difference in the longevity rate between infected and 
control snails in their offspring’s P<0.05. There was also high fecundity rate in control snails (84%). 
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Hatchability rate was recorded higher in infected snails (97.2%).  
Conclusion: The mortality rate of infected snails was observed to increase with shedding of 
cercariae. It is therefore recommended that prospective control programmes should aim at 
incorporating the control of snails and associated cercariae shedding to help sustain the gains 
made through chemotherapy. Greater efforts should also be placed on reducing environmental 
contamination by improvement of local water sanitation and hygiene.  
 

 

Keywords: Freshwater; snail; vector; Trematode; parasites; fecundity; hatchability; longevity; 
cercariae shedding. 

 

1. INTRODUCTION 
 

Schistosomiasis is considered the second most 
prevalent worldwide parasitic disease ranked 
next to malaria, [1]. It has significant economic 
and health consequences in many developing 
countries [1].Various human pathogenic species 
of schistosomes are known. Schistosoma 
hoematobium causes urinary Schistosomiasis 
and is the most prevalent and widespread 
species in Africa, Eastern Mediterranean and the 
Middle East, [2].  
 
The other four species causes intestinal 
shistosomiasis; Schistosoma intercalatum occurs 
in ten countries in the rain forest belt of Africa, 
Schistosoma mansoni is found in over 52 
countries mainly in of Africa; carribbean, Eastern 
mediterancean, Latin America; Schistosoma 
japonicum and Schistosoma mekongi are 
prevalent in Africa and the Pacific region [2]. 
 
Bulinus globosus snails as specific intermediate 
host for Schistosoma haematobium as well as B. 
truncatus and B. senegalensis is prevalent in 
many parts of Africa forming a main favourable 
factor for schistosomiasis transmission. This 
snail species is found in the irrigation areas and 
drainage system and also water sources in 
reclaimed areas leading to infection in previously 
uninfected populations. This may eventually 
leads to increase schistosomiasis transmission 
[3]. 
 
A key determination of schistosomiasis 
transmission success is compatibility of the local 
snail population to Schistosome infection [3]. 
Compatibility here is defined as the likelihood 
that exposure to a miracidium or miracidia leads 
to a cercariae-producing infection, affects the 
survival rate (longevity) of the snail, egg 
production (fecoundity) and hatchability of the 
snail eggs. High compatibility will lead to more 
snail infections. This is because more 
Schistosome eggs will be shedded into the 
habitat, which may lead to increase in the 
number of cercariae that are produced, resulting 

in increased transmission [3]. Bulinius globosus 
is widely distributed in major irrigation schemes, 
lake, rivers and other water bodies. It is also 
found in small impoundments and both seasonal 
and perennial streams. Artificial light has been 
observed to induce cercariae shedding, it is often 
used in the laboratories [1,3]. 
 
2. MATERIALS AND METHODS 
 
2.1 Description of the Study Area 
 
The study sites are five water bodies within 
Makurdi metropolis and includes Bank of River 
Benue a pond at Demekpe, Ichwa dam rivers 
Ityomu and Fete. Makurdi is a town that lies 
between latitudes 7

o 
15’N - 7

o
 45’N and longitude 

8o 15’ E - 8o 40’E covering an area of 16 km2 [4]. 
The main drainage system is Benue River with 
other smaller tributaries traversing the town. 
Makurdi is located within Guinea savannah of 
vegetation belt with annual rainfall between 150-
180 mm and temperatures of 26°C -29oC. The 
wet season spans from November to March.  

. 
2.2 Study Population/ Study Design  

 
The study population comprises selected water 
bodies (Ichwa dam, rivers Ityomu, Bank of River 
Benue, Demekpe and Fete) and selected 
schools closer to water bodies. The population 
comprises students and snail species from 
selected schools, giving a total of one hundred 
and fifty (150) pupils were sampled and one 
hundred snails of Bulinus globosus (50 control 
and 50 infected) were used in the study. Three 
primary schools found close to freshwater bodies 
in Makurdi Local Government area of Benue 
State were randomly selected, 50 pupils from 
each each of the selected school were selected 
randomly for the study. 
 

2.3 Snail Sampling  

 
Sampling of snails was carried out from June to 
September 2016 in five water bodies (three river, 
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one dam and a ponds). Sampling at each site 
was done in the morning period from 8 – 11 am 
Two sampling techniques were employed, mainly 
the hand-net method [5] and hand picking 
techniques were used [6]. The operators were 
protected from direct contact with water by 
wearing knee-length rubber boots, and latex 
hand gloves Snails obtained were put in 
specimen bottles bearing labels showing the 
location of collection; reference number and 
dates of collection. The samples were taken to 
the Biological Sciences Laboratory of University 
of Agriculture, Makurdi Nigeria for identification. 
 

2.4 Snail Identification 
 

The snail samples were taken to the Biological 
Sciences Laboratory of University of Agriculture, 
Makurdi Nigeria for identification. Morphological 
identification of the collected snails was 
performed using a handbook of Danish 
BilhaziasisLaboratory [7].  
 

2.5 Ethical Clearance 
 
Prior to collection of samples, all the school 
headmasters were given a copy of an 
introductory letter from University of Agriculture, 
Makurdi for approval, cooperation and necessary 
briefing regarding the purpose, relevance and 
personal involvements of the exercise. In each of 
the schools, health education lectures were 
carried out for enlightenment about the disease.  
 

2.6 Urine Samples 
 
Sterile specimen bottles were given to selected 
pupils based on those that reported haematuria 
in questionnaire to collect the urine samples. 
This was supervised by their teachers. The 
samples were collected between 9:00 am and 
2:00 pm this time coincides with the time of 
cercariae shedding [8,9]. The samples were 
properly labeled in a clean and sterile specimen 
bottle containing 0.1g of boric acid [10] to serve 
as buffer, with the help of their teachers. The 
specimen bottle preserves and prevents the eggs 
shistosomes from hatching during transportation 
to the laboratory [8]. The sampled population 
included Primary school children selected 
randomly. The specimen bottles were labeled 
with same identification codes to match with the 
one on the questionnaire. Microscopic 
examination of the samples was performed at the 
Laboratory of Biological Sciences Department, 
University of Agriculture, Makurdi using direct 
microscopy [9]. 

2.7 Detection of Eggs of Schistosome 
 
Detection of the eggs of S. haematobium was 
done by microscopic examination of urine 
samples [11]. Concentration method was done 
where 10 mls of urine was centrifuged at 
2000rpm for 3 minutes in order to concentrate 
eggs of Schistosoma. The supernatant was 
decanted and deposit tabbed gently and a drop 
was placed on a clean slide which was carefully 
covered with cover slip and viewed under the 
microscope first with x10 and then x40 objective 
lens. Eggs were preserved in refrigerator [9,12].  
 

2.8 Snail Rearing 
 
The snail samples were reared in transparent 
plastic containers which served as aquaria to 
mimic the natural environment [11,13] for a 
period of 56 days (14 weeks). The snails were 
reared based on the measures of successful 
snail rearing/breeding [12,13]. The snails were 
fed with lettuce and cabbage [13], water was 
changed every two days with water from their 
natural environment [12, 13]. This was to make 
sure they were not exposed to a toxic 
environment because chlorinated water makes 
the environment toxic for the snails [12,13] and to 
mimic the natural environment  Five snails were 
kept in each container to avoid overcrowding and 
the aquaria were constantly cleaned to avoid 
other organisms [12,13,14].  
 

2.9 Hatching the Eggs and Infecting the 
Snail 

 

Juvenile snails were kept one snail per petridish 
to enhance miracidum penetration and 
competion among the snails and samples 
containing the eggs of Schistosoma 
haematobium were introduced into the petri dish 
containing dechlorinated water. Each Petri dish 
was exposed to artificial light for a period of 2-6 
hours (200watts of electric bulb) to induce 
hatching of the eggs. Miracidia swarm out of 
eggs that hatched successfully and penetrate    
the snail where they are known to have 
biochemical attraction [14]. Fourteen weeks after 
the introduction of the eggs of the Schistosoma 
haematobium, when the eggs should                         
have undergone several developments [15],                 
the snails were exposed to artificial light to 
induce cercaria shedding. All the above 
processes were monitored using a magnifying 
lens. The offspring of exposed (infected snail) 
and offspring of control snails were monitored 
[16] for longevity. 
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2.10 Data Analysis 
 
The data obtained from the study was subjected 
to t-test analysis using SPSS version 20.with the 
level of significance determined at P˂0.05.  
 

3. RESULTS 
  

It was observed that 37 (24.7%) of the pupils 
were positive to S. haematobium, questionnaire 
reviewed that 68 (45.3%) pupils use the dams as 
their major source of water.  People were seen 
doing some water activities in the dams 
especially bathing, washing etc. The results 
obtained showed that both the control snail and 
infected snail had appreciable longevity though 
the control was significantly higher than the 
infected snails t= 17.740 as shown in Table 1. 
Fecundity was higher in control snails than in 
infected snail while hatchability was higher in 
infected snails as shown in Table 2. The 
longevity of second generation offspring as 
shown in Fig. 1 was slightly infected as the 
offspring of the control group had higher 
longevity. 
 

Table 1. Longevity rate of infected and 
control snails 

 

Weeks Control (%) 
N=(50) 

Infected (%) 
N=(50) 

1 48 (96) 48 (96) 
2 47(94) 47 (94) 
3 47 (94) 47 (94) 
4 46 (92) 46 (92) 
5 44 (88) 44 (88) 
6 43 (86) 43 (86) 
7 43 (86) 43 (86) 
8 41 (82) 41 (82) 
9 40 (80) 33(66) 
10 40 (80) 32 (64) 
11 40 (80) 31 (62) 
12 39 (78) 31(62) 
13 37 (74) 30 (60) 
14 35 (70) 25 (50) 

t= 17.740 
 

4. DISCUSSION 
  

Both control and exposed snails in this studies 
had a longer life span than those observed in 
related studies carried out in 2000 in southern 
part of Nigeria [13] This may be due to the 
procedure used to rear the snails in this 
experiment (one individual per dish), avoiding the 
negative effects of high population density and 
the nutritional supply and general maintenance 
employed in this study. 

The above result shows higher longevity rate in 
control snails than in exposed snails, this is in 
agreement with the work conducted in 1990 and 
1996 [17,18], which state that at least for the 
genus Lymnea as well as Bulinus, parasitism 
decreases the longevity and fecundity of the 
hosts.  
 
Mortality was high in exposed snails possibly as 
a result of the cercarial emission of infected 
snails.  
 
The fecundity rate was higher in control snails 
than exposed snails. However, the hatchability 
rate was more pronounced in exposed snails as 
97.2% off the eggs hatched than control snails 
which 92.9% eggs hatched. 
 
Table 2. Fecundity and hatchability rate of the 
first generation of infected and control snails 
 
 Infected  

number 
(%) 

Control 
number 
(%) 

No. of eggs laid 37 (74) 42 (84) 
No. of eggs hatched 36 (97.2) 39 (92.9) 
No. of eggs 
unhatched 

1 (2.7) 3 (7.1) 

 

This is in agreement with the work carried out 
previously in 2000 [16] which states that the 
infected snails increase the hatching probability 
of their eggs as a compensation for their lowered 
fecundity compared to non-exposed snails. Also, 
the offspring of the snails in control group had 
higher longevity than that of offspring of infected 
parents. 
 

This study revealed the effect of cercariae 
shedding on the reproductive parameters of 
Bulinus globosus. Although snails which shed 
high doses of cercariae ensure high infection 
rates but tend to die earlier. Longevity was 
observed to be higher in snails that had low 
cercariae shedding compared with the snails that 
had heavy shedding. Snails that had at least one 
cercaria shedding could transmit the parasite 
longer as they tend to have higher longevity. If 
such snails that despite infection survives longer 
than others “super-survivor snails” occur in the 
field, they could pose problems for 
Schistosomiasis control initiative which is mostly 
on mass drug administration, and pays little or no 
attention to the control of the snails which are the 
intermediate host of schistosomes. Even if drug 
treatment were timed more frequently than 
currently practiced (say every 4 or 6 months) 



 
 
 
 

Obisike et al.; AJRIMPS, 1(4): 1-6, 2017; Article no.AJRIMPS.36070 
 
 

 
5 
 

 
 

Fig. 1. Longevity rate of offspring's of second generation of infected and control snails 
t = 9.502 

 

as a means to minimize new snail infection more 
efficiently and lower the eventual rate of 
reinfections in people, super-survivor snails could 
potentially continue to persist through multiple 
rounds of treatment and still be there to initiate 
reinfections. As the proportion of super-surviving 
snails would probably be low, this effect may 
prove to be trivial, but along with contributions of 
schistosome egges by reservoir hosts, may 
favour persistence of schistosomes even in the 
face of more frequent treatments. 
 

5. CONCLUSION 
  

Longevity, hatchability and fecundity are affected 
by cercariae shedding in snail hosts of 
Schistosoma as observed in the study. The 
higher survival rate in snails that recorded low 
cercariae is an indication that the life cycle of 
Schistosoma could continue even in low 
cercariae load. 
 
We therefore recommend an all inclusive 
environmental sanitation and use of 
environmental friendly mulluscicide to reduce the 
snail population. 
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