
Iranian J Parasitol: Vol.2, No.1, 2007, pp. 23-28 
 

23 

Original Article 
 

Morphological Specifications of the Bird Schistosome 
Cercariae and Surface Carbohydrates as Receptors for 
Lectins 
 
*A Farahnak, I Moebedi 

 

 

Dept. of Medical Parasitology and Mycology, School of Public Health and Institute of Public 
Health Research, Medical Sciences/University of Tehran, Iran 
 

(Received 15 Oct 2006; accepted 7 Feb 2007) 
 

Abstract 
Background: To determine the morphological specifications of the bird schistosomes cercaria from Lymnaea 
gedrosiana and to detect the surface carbohydrates as receptors for host lectins in the host-parasite 
relationship systems such as avian schistosomiasis and human cercarial dermatitis. 
Methods: One hundred ninety two snails collected from Dezful areas in Khuzestan Province, in the south 
west of Iran, during 2005-2006 were examined for cercariae using shedding and crushing methods. In 
addition, surface carbohydrates on the cercariae were detected by lentil (Lens culinaris) lectins. 
Results: From the total number of Lymnaea gedrosiana, which examined for bird schistosomes cercaria, 
9(4%) snails were found to be infected with furcocercus cercaria of the bird schistosomes (probably 
Gigantobilharzia sp.). Mannose monosaccharide CH2OH (CHOH)4CHO as surface carbohydrate was also 
detected on the cercariae. 
Conclusion: Mannose carbohydrate on these cercariae may be used as receptor by lectins.  
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Introduction 
 

he surface carbohydrates in trema-
todes, cestodes and nematodes are 

species and stage related. In trematodes, 
the qualitative and the quantitative changes 
in the surface carbohydrate compound 
have been reported during the life cycle 
(1-3). Cercariae as larva of trematodes 
spend a short time in an intermediate host 
and then leave their host. They are cov-
ered by a thick glycocalyx coat, which 
serves as an osmotic protection during 
their free existence (4).  
Khuzestan Province in the south west of 
Iran, has many canals and ponds which 
are using for bathing, drinking and wash-

ing by the people and these places are 
suitable for living of Lymnaea spp. Snails 
(5). Because of the presence of infected 
Lymnaea spp., water resources could be 
contaminated by the emerging cercariae 
including bird schistosomes, Trichobilhar-
zia spp., and therefore consequently the 
bird schistosome cercariae to make an at-
tack to the native residents directly via the 
skin (6).  
Following our studies on cercarial derma-
titis in Khuzestan Province, this research 
was conducted to identify the more specfi-
cations of the obtained bird schistosome 
cercariae as agent of cercarial dermatitis 
(swimmer itch) from L. gedrosiana and to 
detect the carbohydrates on their surface 
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as receptors for lectins of the animal host 
in the cases of avian schistosomiasis and 
human host in cercarial dermatitis. 
 

Materials and Methods 
 
The Collection of the bird schistosome 
cercariae from examined snails  
This study was performed on L. gedrosi-
ana snails in Edalat and Cham golak dis-
tricts in the south and east of Dezful re-
gion, Khuzestan Province, Iran. One hun-
dred ninety two snails were collected from 
the drain, pond, canals and waterway and 
transferred to Dezfoul Health Research 
Center and then to Helmin-thological Unit 
at the School of Public Health, Tehran 
University of Medical Sciences as alive. 
The snails were keeping in the aquarium 
and cercariae obtained by means of the 
shedding and crushing methods. In the 
shedding method, the snails were put in 
the petridish containing dechlorinated tap 
water and placed against light for two 
hours or over night in the room. In the 
crushing method, the cercariae were col-
lected by crushing snails in a glass plates. 
The collected of the bird schistosome cer-
cariae (furcocercus cercariae) were ob-
served as alive and then the fixed in the 
hot formalin (5%). The measurements and 
drawing pictures were prepared on the 
living or fixed specimens under light cover 
glass pressure and rather stained with neu-
tral red or azocarmine. Cercariae were 
identified by systematic key references (7). 
Recognition of the surface carbohy-
drates on the bird schistosome cercariae  
To detect the surface carbohydrate, (fluo-
rescein isothiocyanate) FITC-conjugated 
lectins were used. For this purpose, FITC-
lectin was added to the suspension of the 
whole cercariae in the test tubes and added 
FITC-lectin to the control tubes contain-

ing 100 mM inhibitory sugar (mannose). 
The tubes were incubated at 4 °C for 60 
min and washed three times by centrifu-
gation (3000 rpm for two min) in PBS. 
Samples were mounted on slides and ob-
served under fluorescence microscope (8). 
 

Results 
 

From the examined L. gedrosiana, 9 (4%) 
were infected by the bird schistosome 
cercariae. Good features for recognition of 
the furcocercus cercaria were the bifur-
cated tail, which was considerably longer 
than the body and the bifurcated parts 
which were less than half as long as the 
tail stem. The cercariae had less distin-
guishable eye spots and five pairs of pene-
tration gland which were around of ven-
tral sucker. The pharynx and oral sucker 
were fused together into a head organ and 
the intestinal system was reduced. The 
morphometric measurements of the bird 
schistosome cercariae are presented in the 
Table 1. The cercariae were strongly posi-
tively phototactic, i.e. they swimed towards 
a light source and congregated there. The 
cercariae were recognized as bird schisto-
some cercariae and probably Giganto-
bilharzia sp. (Fig. 1, 2). 
Mannose monosaccharide, CH2OH (CHOH) 

4CHO, was detected as surface carbohy-
drates on the tail and body of cercariae at 
a 1/25 dilution. Oral sucker, ventral sucker 
and excretory bladder did not show local-
ization of mannose on the body of cer-
cariae (Fig. 3). Due to covering FITC- 
lectin by inhibitory sugar on cercariae in 
the control samples, cercariae were not 
observable at above dilution under fluores-
cence microscope. 
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Table 1: The morphometric measurements of the bird schistosomes cercaria  

 
Organs of cercaria Measurement in micrometer 

Total length 380-493 

Body length 210-290 

Tail stem length 170-293 

Bifurcate parts length 70 

Body width 50 

Tail stem width 30 

Head organ size 35 ×10 

Ventral sucker size 20 ×20 

 
 
 
 

          
 A                                                                                   B    

 
 

Fig. 1: The collected cercariae of the bird schistosomes (probably Gigantobilharzia sp.) from Lymnaea 
gedroziana (A. Fresh sample; B. Stained sample; X 400) 
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Fig. 2: The drawing picture of the bird schistosome cercaria from Lymnaea gedrosiana (X 400) 
 
 
 

 
 
 

Fig. 3: The detected mannose saccharid on the surface of the bird schistosomes cercaria by the lectin (X 400) 
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Discussion 
 
Many water resources around the world 
are contaminated with bird schistosome 
cercariae, which penetrate into human 
skin, causing an itching dermatitis called 
cercarial dermatitis. Gigantobilharzia cer-
caria reported as an agent of cercarial der-
matitis in the world from more than 50 
years ago and therefore, we can suppose, 
it may be one of the agents of cercerial 
dermatitis in Khuzestan Province (6, 9).  
The collected bird schistosome (probably 
Gigantobilharzia sp.), could be confused 
with strigeid cercariae, however the former 
without pharynx. The obtained cercariae 
are belonging to none-human schistosome 
and PCR-RFLP analysis of the ITS2 re-
gion has been used to identify of them 
from human schistosomes cercariae (10).  
Characterization of the carbohydrates of 
Schistosoma japonicum cercariae by 
analysis of lectin binding and antibody 
reaction have been demonstrated, lectin 
binding receptors are located at the same 
sites, where also labeled antibodies re-
acted (11). In addition, surface carbohy-
drate residues on larval stages of the avian 
schistosome, Trichobilharzia spp., have 
been revealed, surface saccharide residues 
on trematode larvae are supposed either to 
be the targets of the intermediate (mollus-
can) and final host immune systems (12).  
Recently, we have detected mannose car-
bohydrate on xiphidiocercaria from Lyme-
nea gedrosiana and mentioned their im-
portance to entrance mechanisms of cer-
cariae into culex larva as a model for cer-
carial dermatitis (13). It seems that the de-
tected mannose saccharides on cercariae 
may be as receptor for human lectins in 
adhesion process of cercariae to animal or 
human host. Probably cercaria surface gly-
cosylation patterns reflect to the interac-
tion with their next host including human. 

In Conclusion, the results of this research 
partially support of this theory which, 
mannose carbohydrate on bird schisto-
some cercariae could be used as receptor 
by lectines of animal host in the cases of 
animal schistosomiasis and human hosts 
in cercarial dermatitis.  
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