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 Schistosomiasis is a neglected tropical disease that is transmitted by 

freshwater and snails, The intermediate snail that transmits 

schistosomiasis in Indonesia is O.h. lindoensis. The snail is amphibian. 

The survival of the O.h. lindoensis snail is supported by the appropriate 

climate and environmental habitat. Climate change towards 

schistosomiasis infection has important implications for the production, 

survival and fertility of schistosomiasis snails. This paper aims to 

describe the condition of the physical environment and the infection rate 

of Sistosoma japonicum cercariae in schistosomiasis intermediate snails 

in Dodolo Village, Poso Regency. The survey results from 25 habitats 

showed that the water temperature was between 200C-300C, 84% pH of 

the water was at a neutral acidity level (7), the soil pH of the snail 

habitat varied from 4.0 - 7, and 60% of the habitat type was found in the 

cacao plantation waterways. inhabitant. Cercarial infection rates range 

from 0-50%. Physical environmental factors such as water temperature, 

water pH, soil pH and habitat type support the breeding of the O.h. 

lindoensis snail. The level of cercarial infection in O.h. lindoensis snails 

differed between each habitat. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Schistosomiasis is a neglected tropical disease that is transmitted by freshwater and snails. Many are found 

in developing countries with tropical and subtropical climates, the Middle East, Asia, and Latin America. 

The disease is prevalent in low-income rural communities without access to drinking water, proper 
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sanitation and proper medical facilities. Sub-Saharan Africa (SSA) approximately 13% of the world 

population accounts for up to 90% of cases with an estimated 280,000 deaths from Schistosomiasis each 

year [1]. 

 

Schistosomiasis is a zoonotic disease, so the source of transmission is not only human sufferers, but also 

several infected mammals, including cattle, goats, pigs, sheep, deer, dogs, rats, and other rodents [2]. Life 

cycle of Schistosomiasis sp. they are all similar but very complex as the parasite alternates between two 

hosts: an intermediate host (Snail) and a definitive host (such as Humans and Cows) [3]. 

 

Central Sulawesi is the only province out of 34 provinces in Indonesia that is endemic for schistosomiasis. 

This disease is found in 2 districts, namely Sigi Regency (Lindu Plateau) and Poso Regency (Napu Plateau 

and Bada Plateau). (Central Sulawesi Provincial Health Office, 2020). Schistosomiasis in Indonesiacaused 

by a trematode worm of the type Schistosoma japonicum with the snail Oncomelania hupensis lindoensis as 

an intermediate host [5]. 

 

The intermediate snail that transmits schistosomiasis in Indonesia is O.h. lindoensis. The snail is amphibian, 

meaning that it lives in wet places and cannot live in water or in dry places. The O.h. lindoensis snail is 

found in all highland endemic areas in pockets called foci (focus) [6]. 

 

The prevalence of schistosomiasis in humans in Central Sulawesi Province from 2018 to 2021 is 0.36%, 

0.10%, 0.11% and 0.3%(Directorate of Prevention and Control of Vector-Infected and Zoonotic Diseases, 

2021). Dodolo Village is one of the schistosomiasis endemic villages in the Napu Highlands, Poso 

Regency. The prevalence of schistosomiasis cases in Dodolo Village in 2017 – 2021 is 3.36%, 2.07%, 

0.38%, 1.04% and 1.72% respectively [8], while the focus in Dodolo village in 2021 will be 26 foci with an 

area of 130,238.5 m2, a conch density of 1.07 with an IR of 10.99% found in waterways and seepage of 

water in cocoa gardens, onion gardens, bushes and paddy fields which is not processed [9], [10]. 

 

The survival of the Oh lindoensis snail is supported by the appropriate climate and environmental habitat. 

Climate change towards schistosomiasis infection has important implications for the production, survival 

and fertility of schistosomiasis snails [11]. In several habitats where the O.h. lindoensis snail is also affected 

by conditions of water level, water pH and soil pH, water and soil temperature, soil moisture, air humidity, 

geographical factors, microhabitat, cover and vegetation [12- 14]. The survival of the snails depends on the 

existence of a suitable habitat for the snails to live in [15], [16]. 

 

Many efforts have been made every year to control the development of the O.h. lindoensis snail, one of 

which is the activity of mapping the O.h. lindoensis snail habitat [13]. Surveys of the distribution of O. 

hupensis lindoensis in all endemic areas were conducted in 2008, 2016-2017. In 2021 another mapping will 

be carried out in all villages in schistosomiasis endemic areas. The mapping results show a significant 

change in the distribution of the snail foci [9]. This paper aims to describe the Physical Environmental 

Conditions and Infection Rate (IR) of Sistosoma japonicum cercariae in schistosomiasis intermediate snails 

in Dodolo Village, Poso Regency. 

 

2. METHOD 

The research was carried out using a quantitative descriptive approach. Descriptive method with a 

quantitative approach in this study is used to describe environmental characteristics in the form of water 

temperature, water pH, soil pH, habitat type and calculate Infection Rate conch O.h. lindoensis. The 

research was conducted in November 2022 in Dodolo Village, Poso Regency. The sampling technique used 
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was the total population in which all O.h. lindoensis snail habitats were sampled, namely in 25 O.h. 

lindoensis snail habitats. 

Data Retrieval Techniques 

 

2.1 In the field 

Sampling of the O.h. lindoensis snail. 

1. Survey of schistosomiasis intermediate snails using the man per minute method [17]. 

2. The survey was conducted for 2 days from 08.00-12.00, and at 14.00-17.00 

3. Measure the temperature of the water using a thermometer by immersing it in water for about 10-15 

minutes and then removing it. 

4. The pH of the water is measured using litmus paper, the litmus paper is dipped in water in the focus 

area of the snail, the color change occurs to match the color of the pH indicator to determine the degree of 

acidity of the puddles in the focus area. 

5. Soil pH is measured using a pH meter, by sticking the tip of the pH meter rod into the soil for 10-15 

minutes, then looking at the numbers on the indicators and recording the numbers as supporting data. 

6. Habitat type was observed in the snail habitat when carrying out the survey. 

 

2.2 In the Laboratory 

Examination of snails in the laboratory with the crushing method [18]. 

1. The collected snails are placed on top of the object glass as many as three snails. 

2. Next, the conch is broken with medium tweezers. 

3. Add 1-2 drops of water to each snail that has been solved. 

4. Snails that had been broken on a glass object were examined under a dissecting microscope with a 

magnification of 10x, to see systosoma japonicum cercariae. 

5. infection rate in snails is calculated in the following way: 

 
 

3. RESULTS 

 

3.1 Environmental Characteristics Examination. 

Based on the results of measuring the characteristics of the physical environment in the habitat of the O.h. 

lindoensis snail in Dodolo Village which includes water temperature, water pH, soil pH and habitat type as 

a whole can be seen in table 1 below:  

 

Table 1. The results of a survey of the O.h. lindoensis snail habitat in Dodolo Village, Napu Highlands, 

Poso Regency in 2022 

No. Focus Code 

Water 

Temperat

ure 

Water pH Soil pH Habitat Type 

 

1 A042021.01 22 5 7 
Community pond water canals, 

corn plants and shrubs  

2 A042021.02 20 7 7 Aqueducts in the Cocoa Plantation 
 

3 A042021.03 25 6 7 Aqueducts in the Cocoa Plantation 
 

4 A042021.04 27 7 7 Aqueducts in the Cocoa Plantation 
 

5 A042021.05 26 7 5,5 Aqueducts in the Cocoa Plantation 
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6 A042021.06 25 7 5.0 Aqueducts in the Cocoa Plantation 
 

7 A042021.07 27 6 7 
Drains in corn and Parapa 

plantations.  

9 A042021.08 25 6 6,5 Drains in a Corn Plantation 
 

10 A042021.09 27 7 4,5 Aqueducts in the Cocoa Plantation 
 

11 A042021.10 30 7 4.0 Aqueducts in the Cocoa Plantation 
 

12 A042021.11 26 7 5.0 Aqueducts in the Cocoa Plantation 
 

13 A042021.12 24 7 7 Aqueducts in the Cocoa Plantation 
 

14 A042021.13 25 7 6 Aqueducts in the Cocoa Plantation 
 

15 A042021.14 26 7 6,5 Aqueducts in the Cocoa Plantation 
 

16 A042021.15 28 7 5.0 Aqueducts in the Cocoa Plantation 
 

17 A042021.16 24 7 5.0 
Abandoned waterways in the rice 

fields  

18 A042021.17 24 7 5.0 Aqueducts in the Cocoa Plantation 
 

19 A042021.18 24 7 7 Aqueducts in the Cocoa Plantation 
 

20 A042021.19 24 7 7 Parapa and abandoned rice fields 
 

21 A042021.20 24 7 5.0 
Parapa, abandoned rice fields and 

residents' pond waterways  

22 A042021.21 29 7 5.0 Parapa and abandoned rice fields 
 

23 A042021.22 26 7 5,5 
Parapa, abandoned rice fields and 

residents' pond waterways  

24 A042021.23 28 7 6.0 Water canal and corn garden 
 

25 A042021.24 29 7 4,5 Water canal and corn garden 
 

25 A042021.25 25 7 5.0 Aqueducts in the Cocoa Plantation 
 

 

Table 1. The measurement results show the measured environmental parameter values, the lowest water 

temperature value in Dodolo Village is at point A042021.02 (200C), and the highest value is recorded at 

point A202104.10 (300C). The degree of acidity (pH) of the snail habitat water in Dodolo Village is 84% 

neutral (7) while the soil pH value of the snail habitat varies from 4.0 - 7, and as much as 60% of the habitat 

type is found in the waterways of the residents' cocoa plantations. 

 

3.2 Examination of snails in the Laboratory. 

Figure 1 shows the infection rate of S. japonicum cercariae in schstosomiasis intermediate snails in Dodolo 

Village. Snail cercariae infection was found in habitat A042021.02, namely 50%, at least in habitat 

A042021.19, namely 1.2%, while in 11 habitats, cercariae were not found in snails. 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 63, Issue 01, January, 2023 

  

6787 

 

 
Figure 1. Infection Rate (IR) of S. japonicum serkaria in Oh lindoensis snails in Dodolo Village, Napu 

Highlands, Poso Regency, 2022 

 

 
Figure 2. (A) The snail survey was carried out in the residents' cocoa plantations. (B) Habitat of the O.h. 

lindoensis snail in uncultivated/abandoned rice fields. (C) O.h. lindoensis snail attached to a brown pod leaf. 

(E) Examination results of Schistosoma japonicum worm cercariae in O.h. lindoensis snails in the 

Laboratory. 

A 

D C 

B 
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4. DISCUSSION 

Oncomelania hupensis lindoensis is a schistosomiasis intermediate snail in Indonesia. This snail plays an 

important role in the epidemiology of schistosomiasis. This is due to the development of the larval stage of 

the schistosoma worm from miracidium to sporocysts, cercariae that occur in the snail's body [19], [20]. 

Environmental conditions which include physico-chemical parameters can affect the life of an organism 

either directly or indirectly. The environmental conditions can be in the form of physical, chemical factors. 

In addition, the abiotic components are organic matter, organic compounds and factors that affect the 

distribution of organisms in the form of temperature, water, soil and minerals [14]. 

 

4.1 Water temperature 

Schistosomiasis intermediate snails require an aquatic environment with certain water temperature 

conditions, certain water flow rates, vegetation that can affect the metabolism and ability of snails in a 

habitat [21]. Temperature was identified as an important factor that has a direct effect on the distribution 

and abundance of freshwater snails [22]. The snails that transmit schistosomiasis mansoni survive at 

temperatures of 150C - 310C, outside of this temperature the number of snails decreases drastically and the 

snail population cannot survive [23], [24]. 

 

Research at the Hong Kong Jiangsu Institute stated that the development rate of S. japonicum worms in O. 

hupensis snails showed a positive relationship with temperature, the average development rate of snails per 

day maintained at temperatures of 21°C, 24°C, 27°C and 30°C [19]. In addition, temperature affects 

fertility, growth, survival and development of parasites in schistosomiasis haematobium intermediate snails 

[25]. 

 

S. japonicum intermediate snails were found in habitats with water temperatures between 20°C - 30°C, in 

contrast to research conducted in 2018, water temperatures in snail habitats ranged from 270C - 280C [26], 

the difference in the results of the research indicates that the difference in temperature in the habitats found 

depends on the time, situation, weather and season at the time of conducting the research. 

 

4.2 water pH 

The pH of the water provides ideal conditions for the survival and reproduction of Biomphalaria glabrata 

snails thereby increasing the density and infection of the snails which act as hosts for Schistosomiasis 

mansoni [27]. Snail activity and population increase are ideal in the pH range of 7.2-7.5 [28]. pH 3.5 Snail 

intermediate between schistosomiasis haematobium (bulinus truncatus) experienced inhibition of 

acetylcholinesterase activity in hemolymph, muscle, hepatopangreas and snail intestine as a result of 

hemolymph acidification [29]. A study of the effectiveness of chlorination against shistosomiasis mansoni-

mediated snail cercariae showed that cercaria were sensitive to chlorine, and a higher chlorine value 

required a higher water pH [30]. 

 

The results of the research on the pH of the water in the snail habitat showed an average pH of 7, in contrast 

to research conducted in 2018 which stated that the pH of the water in the snail habitat was 96.5% acidic 

[26] and pH 6 [14]. The difference in pH is influenced by the solubility of CO2, where when water gets a 

lot of heat intensity from sunlight, the temperature on the surface of the water will rise, when the 

temperature rises, the solubility of CO2 will decrease so that the pH will rise [31]. The water temperature at 

the research location has increased, in 2009 the water temperature in Dodolo Village ranged from 190C-

210C [14]. 

 

4.3 soil pH 
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Based on the survey results of schistosomiasis intermediate snail habitat, soil pH data were mostly acidic in 

line with research on Bohol Island, the Philippines which stated that snail populations prefer slightly acidic 

conditions with a pH value of 5.2-6.5 and alkaline soil is unfavorable for survival. conch life [32]. Research 

in China states that soil pH indirectly affects the density of snails, this is because soil pH is influenced by 

the presence of soil algae(Chlorophyta, Cyanophyta and Bacillariophyta) [33]. However, it is different 

from a study conducted in Calartava Village in the Philippines where the soil pH was 4.8 and did not find 

snails in places that were suspected of being snail habitat [34]. 

 

The implementation of this research was carried out with high rainfall intensity, one of the factors that 

affect soil pH is the soil system that is optimized by H⁺ ions which will be acidic, the cause of soil acidity is 

H⁺ and Al₃⁺ ions in rainwater [35] and overuse of pesticides [36]. 

 

4.4 Habitat Type 

The habitat distribution of the Ohlindoensis snail in Dodolo Village is 25 habitats, of which 60% are 

identified as being in the waterways of the residents' cacao plantations. The large number of leaves in the 

habitat area causes schistosomiasis intermediate snails to live and reproduce well. The feel of the leaves 

provides protection for the snails from the sun, so the temperature doesn't get too high [37]. Feels like 

decomposed leaves provide nutrients for the survival of the snails. With the presence of leaves that cover 

the surface of the water so as to create suitable vegetation for the survival of schistosomiasis intermediate 

snails. 

 

Research conducted in Gambia states that aquatic vegetation has a statistically significant positive 

relationship with the abundance of Bulinus truncatus snails [38]. In addition to leaves, in the waterways 

there were many rotting remains of cacao rinds which were thought to be a food source because the 

decomposed remains of cacao rinds contained elements of potassium and calcium. [39], [40] needed by the 

snail in the formation of the shell. 

 

A study using remote sensing models has shown that snails need a specific habitat, or what is called a niche. 

Schistosomiasis intermediate snails require an aquatic environment with specific water temperature 

conditions, specific water flow rates, and vegetation cover that affects the metabolism and ability of snails 

to reside in one place [21]. 

 

A 2001 study showed that Brazilian schistosomiasis intermediate snails were found in all aquatic habitats 

except well water. Most snails live in stagnant water. There are also snails in seepage ponds and waterways, 

at least in springs, rice fields and fish ponds. Physical environmental factors such as water substrate, water 

velocity, and biotic factors (ie vegetation density) were also recorded in this study as factors for the 

presence of S. brasiliensis intermedius [41]. 

 

Environmental factors that affect the spread of snails that can be modified to control snails include soil 

acidity, temperature, water chemical composition, dissolved oxygen and calcium concentration, one of 

which is by increasing the salinity of the water in the snail habitat. Research on schistosomiasis 

intermediate snails in Saudi Arabia showed that biomphalaria arabika snails at a concentration of 5‰ 

NaCL still survived, but at a concentration of 7.2‰ NaCL, biomphalaria arabika snails died by 100% in 24 

hours of observation [42]. 

 

4.5 infection rate 

The high or low cercarial infection rate in snails is influenced by the large number of positive 
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schistosomiasis mammals as a source of S. japonicum eggs that pass through the snail habitat area [43]. The 

more schistosomiasis positive animals that defecate in the snail habitat area, the higher the infection rate of 

S. japonicum cercariae in snails. This is because the eggs that come out together with animal feces, after 

contact with water will hatch into a miracidium and penetrate the body of the intermediate host, then 

develop asexually, including the development of sporocysts of mother and child which lead to cercariae 

[44]. High snail infection rates indicate intense fecal contamination from infected people and animals due to 

poor sanitation or inadequate processing of livestock manure [45]. 

 

The infection rate of snails is an important indicator of the likelihood of the existence and spread of disease 

and the occurrence of transmission. Snail infection rates varied even with the same type of habitat with 

ecological characteristics waterways in a cacao plantation with good vegetation. For this reason, snail 

surveys must be routinely carried out in schistosomiasis endemic villages and limit human and pet access to 

their habitat to break the chain of transmission of schistosomiasis. 

 

5. CONCLUSION 

This study found that physical environmental factors such as water temperature, water pH, soil pH and 

habitat type support the breeding of the O.h. lindoensis snail. The level of cercarial infection in O.h. 

lindoensis snails differed between each habitat. 
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