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Abstract: 

Objective: An attempt was made for controlling the infective stage of schistosomiasis by eradication 

of cercariae  (swimming stage ) by Ch. limnaei which live in the shell of snails which are the 

intermediate hosts for schistosomes. Our work aims at studying the role of Ch. limnaei as biological 

control of S. haematobium. 

Methods: A total of 759 snails,  322 snails (Bulinus truncatus) the intermediate host of S. 

haematobium  and 437 Physa sp. were collected from two water-bodies of Rummana sub-district 

(Rummana centre and Rabut area). The snails were investigated and classified according key of 

freshwater snails. Snails were counted and examined for shedding of schistosoma' cercariae, and also 

for the presence of Chaetogaster limnaei in the shell of snails (B. truncatus & Physa sp.). The time for 

ingestion of cercariae by Ch. limnaei were recorded. 

Results: Out of a total 322 B. truncatus snails collected from both areas of Rummana sub-district , 59 

(18,3%) snails were found to be shedding cercaria of S. haematobium. The percentage of presence of 

Ch. limnaei in Physa sp. was approximately resemble (25,5%) to that observed in B. truncatus (20,8%) 

in Rummana sub-district. A total mean & standard deviations of cercaria & Ch. limnaei isolated from 

B. truncatus snails in Rummana sub-district were found to be 7,915± 2.238 & 5.030±2.022, 

respectively. When 100 cercaria were examined with single Ch. limnaei , the first and second periods 

(15 & 30 minutes); The percentages of cercariae ingestion by Ch. limnaei were 51% and 51% 

respectively. while ingestion rates 50% & 41.7% were observed in the periods of 45 & 60 minutes 

respectively. 

Conclusion: the oligochaete may protect the hosts from trematode infection and may have an 

important role in biological control of schistosomiasis. 
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Introduction: 
Schistosomiasis is a disease caused by infection with various species of the 

genus Schistosoma. Two hundred million people are probably infected and 500-600 

millions are exposed to infection 
[1]

.  The geographical distribution of urinary 

schistosomiasis depends on the distribution of specific snails (Bulinus truncatus). The 

absence of these snails in area prevents transmission of the infection 
[2]

. 

The control of urinary schistosomiasis has received the greatest attention 

through the use of different measurement methods such as the use of certain larvae for 

feeding on the young larvae of Schistosoma haematobium. An intimate association 

between the oligochaete worm Chaetogaster limnaei 
[3]

 and many aquatic snail 

species has long been recognized as commensal or parasitic in several North 

American and European freshwater ecosystems 
[4, 5]

.  

There is a  considerable evidence that a great variety of aquatic organisms feed 

on the larval stages of diageneans, and if popultions of the fromer were to be 

decimated, the intensity of parasite transmisioin would decrease. For instance , 

guppies Poecilia reticulata are varacious larvivores which eat as many as 1000 

cercariae per hour. Also there is an important predator of free swimming  diagenean 

larvae and there is a good evidence that Chaetogaster limnaei is an important 

regulator of diagenean larvae abundence under field conditions 
[6, 7]

. 

A unique biological method of controlling schistosomes has been the introduction of 

non-vector snails that complete with the vectors. An attempt was made for controlling 

the infective stage of schistosomiasis by eradication of cercariae  (swimming stage ) 

by Ch. limnaei which live in the shell of snails which are the intermediate hosts for 

schistosomes. Our work aims at studying the role of Ch. limnaei as biological control 

of S. haematobium. 

 

 

 

 

 

 

 

 

 

Materials & Methods 

Collection of Snails: 

A total of 322 snails (Bulinus truncatus) the intermediate host of S. 

haematobium  and 437 Physa sp. were collected from two water-bodies of Rummana 

sub-district (Rummana centre and Rabut area). Snails were collected in may 1999 

between 10.0 A.M. to 2.0 P.M. hrs. of the day by using scoope and a simple sieve. 

They were cleaned from debris by hands after warred gloves and used forceps and 

perforated spoons to avoid direct contact with infested water.  

The snails were transported by large plastic containers to the laboratory of 

Dept. of Medical Microbiology, College of Medicine and labeled avoiding any 

damage or overheat during transportation. The snails were investigated and classified 

according to key freshwater snails 
[8]

 and they were maintained in the laboratory by 

inhabiting in glass wide tanks with a mixture of field stream water, deionized water, 

and an algal or Apium gnaveolens as food sources for approximately five weeks. Over 



the course of these weeks, the snails were examined for shedding cercariae. All 

appropriate warnings were taken to ensure the safety of everyone in the lab. 

Snails Examination & Collection of Cercaria & its predator: 

Snails were placed individually with 20 ml  of Petri dish plastic containing 

stream water from Rummana sub-district. Each Petri dish was placed beneath a 60-

watt light bulb to attract the cercariae to the water if present, taking care not to 

overheat and kill the snail 
[9]

. The time allows the cercariae to emerge and swim to the 

surface of the water was determined to be 4 hours. Snails were counted and examined 

for shedding of schistosoma's cercariae, and also for the presence of Chaetogaster 

limnaei  in the shell of snails            (B. truncatus & Physa sp.) which both cercaria & 

Chaetogaster limnaei were seen in water with naked eye, hand lens or a dissecting 

microscope. The cercariae  of S. haematobium and its predator were collected and 

calculated, then separated in tubes for further study. 

 

 

Eradication of cercariae of S. haematobium by Chaetogaster limnaei: 

One hundred cercaria of                              S. haematobium collected from 

Bulinus truncatus snails were distributed in four Petri dishes (The Petri dishes labeled 

15,30,45, 60 minutes, and  25 cercaria placed in each Petri dish,)  then 20ml of field 

stream water added using Pasteur pipette, then single Chaetogaster limnaei isolated from 

the shell of B. truncatus snails 

 placed in each Petri dish. The time for ingestion of cercariae  by Ch. limnaei were 

recorded for all Petri dishes. 

 

Results: 
 A total of  759 snails ( 322 B. truncatus & 437 Physa sp.) were collected from 

two areas of Rummana sub-district ( Rabut area & sub-district centre). The numbers 

and percentages of  B. truncatus snails the intermediate host for S. haematobium and 

Physa sp. In Rabut area were found to be 287(86.3%) & 371(84.9%) respectively. 

While The numbers and percentages of  B. truncatus snails and Physa sp. In 

Rummana center area were found to be 44(13.7%) & 66(15.1%) respectively. Table 1. 

shows the distribution of snails in relation to shedding of cercaria of S. haematobium 

in two areas of Rummana sub-district. Out of a total 322 B. truncatus snails collected 

from both areas of Rummana sub-district , 59(18.3%) snails were found to be 

shedding cercaria of S. haematobium. With regard to Rabut area, out of 278 B. 

truncatus snails 54(19.4%) were found to be shedding cercaria, while in sub-district 

centre only 5(11.4%) were found to be positive for cercaria. No snail was found to be 

positive for shedding cercaria of S. haematobium . 

 The distribution of snails according to presence of Chaetogaster limnaei inside 

the shell was demonstrated in Table 2. The percentage of presence of Ch. limnaei  in 

Physa sp. was approximately resemble (21.5%) to that observed in B. truncatus 

(20.8%) in Rummana sub-district. Also this pattern was noted in both areas of 

Rummana sub-district. There was sight elevation of percentages of presence of Ch. 

limnaei in Physa sp. (22.4%) when the result compared with B. truncatus (21.9%) in 

sub-district centre and  Rabut area { Physa sp. (16.7%) & B. truncatus (13.6%)}. 

 The number of cercaria of                           S. haematobium & Ch. limnaei 

collected from each B. truncatus snails, and Ch. limnaei collected from each Physa 

sp. was recorded. This is shown in table 3. A total means & standard deviations of 



cercaria & Ch. limnaei isolated from B. truncatus snails in Rummana sub-district 

were found to be 7.915±2.238 & 5.030±2.022, respectively. While mean and  

 

Standard deviation for Ch. limnaei collected from shell of Physa sp. were 

5.649±1.893 .  Rabut area revealed higher mean & standard deviation of cercaria & 

Ch. limnaei  collected from B. truncatus (7.963±2.009 & 5.213±1.933, respectively) 

than that detected in sub-district centre (5.400±0.894 & 3.167±2.137, respectively ). 

With  regard to data collected about Ch. limnaei collected from Physa sp. in Rabut 

area, the mean & standard deviation were also higher                 ( 5.867±1.772 ) than 

those  noticed in sub-district centre (4.000±2.049).  

The relationship between the                    Ch. limnaei lives inside the shell of 

the B.  truncatus snails and the cercariae was studied. So the number of cercaria that 

shed from snails and ingested by single  Ch. limnaei which was present inside shell of 

these snails were calculated.  Table 4. shows the results of four periods (15,30,45 and 

60 minutes) that 100 cercaria of S. haematobium exposed to single Ch. limnaei in 

Petri dish ( in vitro ). With regard to 100 cercaria, the first & second periods of 15 & 

30 minutes. the percentages of cercariae ingestion by Ch. limnaei was 51%,51% , 

respectively. While ingestion rates 50% & 41.7% were observed in the periods of 45 

& 60 minutes, respectively. 

Discussion: 

Although the presence of urinary schistosomiasis in Al-Anbar province has 

been well documented, no studies about control of schistosomiasis have been carried 

out.  The present work was intended to investigate biological role of Chaetogaster 

limnaei in eradication of S. haematobium cercaria collected from Rummana sub-

district. 

 Higher number and percentage of B. truncatus and Physa sp. Snails were 

collected from Rabut area than Rummana center. It is likely that chemical , physical 

and biological factors determine the species of diversity and snail density to found in 

a particular water body at a given period of time. The ecologic conditions for 

transmission of schistosomiasis in favorable snail habitat scan vary considerably from 

site to site and area to area, even within short distances 
[10]

 . Our result revealed that 

snails shedding cercaria of Schistosoma haematobium were higher (18.3%) than that 

reported by Al-Adhami & Al-Hashimi 
[11]

 in Missan governorate (10%) ; Al-Khafaji 
[12]

 in Al-Anbar (4.7%) , and  Kariuki et al. 
[13]

  who found that, overall, 1.2% of the 

B. nasutus recovered in the Msambweni area shed S. haematobium cercariae. While 

Nagi et al. 
[14]

 who studied B. truncatus snails in Yemen and observed higher 

infection rate of snails shedding cercaria, 54 snails shedding cercariae from a total of 

55 snails (98.2%). With regard to Rabut area, out of 278 B. truncatus snails 

54(19.4%) were found to be shedding cercaria, while in sub-district center only 

5(11.4%) were found to be positive for cercaria. These results were higher than that 

reported by Kariuki et al. 
[13]

 in  Msambweni, snails shed S. haematobium cercariae 

within the ponds ranged from 0.2% in Bovo pond to 2.5% in Nimbodze pond. The 

reason of this variation may be due to difference in abundance of vegetation and 

suitable conditions in different areas that promote the growth factors of snails, such as 

one factor that was significantly associated with snail density was the presence of 

horizontal vegetation. Most snails were observed resting on the underside of the 

leaves, areas probably rich in oxygen due to photosynthesis. The water grass also 

provides egg-laying surfaces, shelter from the sun, and food for snails.  



 Our findings indicate that B. truncatus was the most common snail at the 

observed water contact sites of Rummana sub-district, and that it was the only evident 

intermediate host for S. haematobium in the study area. The result agreed with that 

reported by Al-Khafaji 
[12,15]

 . Chaetogaster limnaei is one of very few oligochaeta 

that have formed association with other animals. Its relationship with freshwater 

snails is usually described as commensalism but this has by no means been 

universally accepted 
[16]

 . The percentage of presence of Ch. limnaei  in Physa sp. 

(21.5%) was approximately similar to that observed in B. truncatus (20.8%) in 

Rummana sub-district. Nobody studied the Ch. limnaei in Rummana sub-district so 

no available data were obtained to compare with our results.  Also same pattern was 

observed in both areas of Rummana sub-district. The percentage of presence of Ch. 

limnaei in Physa sp. (22.4%) was something like the result of B. truncatus (21.9%) in 

Rummana centre. As regards Rabut area Ch. limnaei in Physa sp. (16.7%) was higher 

than that found in B. truncatus (13.6%). A negative correlation was found between 

prevalence of Ch. limnaei and S. haematobium infection.           Ch. limnaei did not 

co-occur with trematode larvae in infected hosts indicating that the oligochaete may 

protect the hosts from trematode infection. B. truncatus was recorded for the first time 

as a host for Ch. limnaei. Ch. limnaei may be a potential regulator of the trematode 

community in freshwater snails. The attribute of this result is that the presence of high 

numbers of ponds in Rabut area provide good places for growth of snails when 

compared with that found in Rummana center area. Our findings were in agreement 

with that reported by Rodgers et al. 
[17]

 , and much lower than that reported by Buse 

[18] who found that Physa snail was infected with one-hundred percent.  

 The number of cercaria of S. haematobium & Ch. limnaei collected from each 

B. truncatus snail, and Ch. limnaei collected from each Physa sp. was recorded. A 

total  of means & standard deviations of cercaria & Ch. limnaei isolated from B. 

truncatus snails in Rummana sub-district were found to be 7.915±2.238 & 

5.030±2.022, respectively. While mean and Standard deviation for Ch. limnaei 

collected from shell of Physa sp. were 5.649±1.893 .   

Rabut area revealed higher mean & standard deviation of Cercaria & Ch. 

limnaei  collected from B. truncatus (7.963±2.009 & 5.213±1.933, respectively) than 

that detected in Rummana centre (5.400±0.894 & 3.167±2.137, respectively ). As  

regards data collected about Ch. limnaei which was collected from               Physa sp. 

in Rabut area, the mean & standard deviation were also higher ( 5.867±1.772 ) than 

those  noticed in Rummana centre (4.000±2.049).  

 With regard to number of cercaria that shedding from snails, our results were 

higher than that reported by Al-Khafaji 
[12]

 . As compared to Ch. limnaei, our findings 

were similar to that observed by Michelson 
[19]

  who studied Ch. limnaei infestation 

under field conditions and found the intensity of Ch. limnaei infestation in snails was 

not ,ore than ten Chaetogaster individuals in each snail; while Callisto et al. 
[20]

 found 

as many as 15 Ch. limnaei which have been recovered from a single Bulinus. The 

attribute of this relationship between Ch. limnaei and snails due to chemical attraction 

may be present suggesting that a reaction to chemical substances probably exists 
[21]

. 

An intimate association was found between Ch. limnaei and many aquatic snails 

species recognized as commensal or parasitic 
[5] 

. The relationship between the Ch. 



limnaei lives inside the shell of the B. truncatus snails and cercariae which is the 

infective stage of S. haematobium was studied. The results were in agreement with 

that suggested by Graczyk 
[22]

 .   

Also the number of cercaria that shed from snails and ingested by single Ch. 

limnaei which present inside shell of these snails was determined. With regard to 100 

cercaria, the first and second periods were (15 & 30 minutes). The percentages of 

cercariae ingestion by Ch. limnaei was 51% & 51%, respectively. Ingestion rates 50% 

& 41.7% were observed in the periods of 45 & 60 minutes, respectively. Ch. limnaei 

was recognized inhabits the outer surfaces of its gastropod host 
[18]

 . Our finding 

agreed with that reported by Ibrahim 
[23]

 who found that Ch. limnaei did not co-occur 

with trematode larvae in infected hosts indicating that the oligochaete may protect the 

hosts from trematode infection and may have an important role in biological control 

of schistosomiasis. 
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