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ABSTRACT 
 
Background: In this study the haemolymph components of infected and none infected Lymnaea 
gedrosiana with xiphidiocercaria larvae was compared. 
Methods: Five hundred Fifty Lymnaea snails were collected from Ilam and Mazandaran prov-
inces, Iran, during 2008-2009. The snails were transported to the lab at Tehran University of 
Medical Sciences and their cercarial sheddings were studied. Haemolmyphs of snails were ex-
tracted and cells were counted using haemocytometer and cell-surface carbohydrate were recog-
nized by conjugated lectin (Lentil). Haemolymph protein concentrations were measured by Brad-
ford protein assay method and soluble protein compositions were determined on sodium dodecyl 
sulphate polyacrilamide gel electrophoresis (SDS-PAGE). 
Result: From the 550 examined Lymnaea snails for cercariae, 27 snails were infected with 
xiphidiocercariae. Mean of haemolymph cells (haemocyte) number were obtained 93480±2.43 
(cells/ml) for none infected snails (25 snail) and 124560±2800 (cells/ml) for infected snails (25 
snail). Mannose carbohydrate was recognized on haemocyte of none infected and infected snails.  
Mean of protein concentration of haemolymph plasma was obtained as 1354 ± 160 µg/ml (1.4 
mg/ml) for none infected snails (25 snails) and 1802±138 µg/ml (1.8 mg/ml) for infected snail 
(25 snails). Comparing to none infected snails, the SDS-PAGE results of haemolymph plasma of 
infected snails, showed an extra protein band (70 kDa). The results showed a significant differ-
ence between the amounts and the kinds of proteins in haemolymph of infected and none infected 
snails. 
Conclusion: This information might be useful to understand of parasite detection, adhesion, 
engulfment and antigen agglutination by snail. 
Keywords: Cercaria, Lymnaea, Haemolymph, Xiphidiocercariae 

 
 
 
 
 
 

Iranian Society of Parasitology 
http:// isp.tums.ac.ir 

 

Iranian J Parasitol 
 

Open access Journal at 
http:// ijpa.tums.ac.ir 

 

Tehran University of Medical 
Sciences Publication 

http:// tums.ac.ir 
 

  

*Corresponding author: Tel: # 98 21 88951392, Fax: # 98 21 88951392, E-mail: farahnak@tums.ac.ir 
 



Saboor Yaraghi et al. : Haemolymph Components of Infected … 
 

87 

Introduction 
 

ercaria is a larval form of the parasite, 
developed within the snail.  It finds 
and settles in a selective host and 

according to species, metacercaria, or adult 
form will be appeared. Xiphidiocercaria is 
cercariae with a stylet in the anterior rim of 
its oral sucker with which it actively 
penetrates its host. Studies on cercariae 
infections in freshwater snails help us to 
understand snail-borne diseases presence and 
the location of potential transmission sites 
(1). Several studies have examined the 
influence of parasites on the host organisms 
(2-4). Cercariae identification of Lymnaea 
snails may help to explain the geographical 
distribution of diseases in Iran. Hemolymph 
analysis of infected snail to parasite also has 
potential to develop knowledge of parasites 
immunology. 
Therefore, the aim of this study was to com-
pare haemolymph components of infected 
and none infected Lymnaea snails with 
xiphidiocercaria larvae. These cercariae have 
been identified in the previous article (5). 
 
Materials and Methods 
 
Cercariae collection and haemolymph 
extraction from snails 
Totally, 550 Lymnaea gedrosiana snails 
were collected from Ilam and Mazandaran 
provinces, Friedoon-kenar and Ilam rural 
areas, Iran, by sweeping a net through the 
agricultures canals and drains during 2008-
2009. The snails were transported by wet 
cotton to the lab at Tehran University of 
Medical Sciences. In the lab, the snails were 
maintained in plastic containers. Lymnaea 
snails were fed by lettuce 1–2 times per 
week and the water in the containers was 
changed once 24-48 hrs. To collect cercariae, 
snails were examined by mean of the shed-
ding method and collected cercariae were 

identified as fresh or stained samples by 
taxonomic key (6). Haemolymphs of cleaned 
snails were extracted by capillary tube from 
the haemocoel of foot-and-mouth part. A 
haemocoel is a cavity or series of spaces be-
tween the organs of snail with open circula-
tory system (7). 
 
Cell counting and cell- surface carbohy-
drate recognition 
Extracted haemolymph was introduced into 
one of the V-shaped wells of Neubauer 
haemocytometer with a capillary tube and 
determined cell numbers (8).  Extracted 
haemolymphs were centrifuged at 3000 rpm 
for 5 minute at 4°C in microfuge and haemo-
cytes were collected from the pellet. To 
recognize of cell-surface carbohydrate, FITC 
(fluorescein isothiocyanate) -conjugated 
lectin was used. Then, FITC-lectin was 
added to the suspension of the cells in the 
test tubes and added FITC-lectin to the con-
trol tubes containing 100 mM inhibitory 
sugar (mannose). The tubes were incubated 
at 4°C for 60 min and the cells were washed 
three times by centrifugation (3000 rpm for 
5 min) in PBS. Samples were mounted on 
slides and studied by fluorescence micro-
scope (9).  
 
Measurement of Protein concentration and 
detection of protein bands  
Extracted haemolymph samples were centri-
fuged at 8500 rpm for 30 min at 4°C by 
microfuge and plasma specimens were ob-
tained. Concentrations of total proteins were 
measured by Bradford assay method. So-
dium dodecyl sulphate Polyacrylamide gel 
electrophoresis (7.5% gel and Coomassie 
blue staining) was used to separate the 
components of plasma protein (9). 
 
 

C 
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Statistical methods 
The independent t-test was used to distin-
guish the significant difference between two 
studied groups on the means of cell or pro-
tein concentrations in none infected and in-
fected snails. 
 
Results 
 
From the total number of snails, which 
examined for cercariae, 27 snails were found 
infected with xiphidiocercaria (Fig. 1). The 
number of haemocytes was 93480±2043 
(Cells/ml) for none infected snails and 
124560 ± 2800 (Cells/ml) for infected snail. 
Mannose monosaccharide, CH2OH (CHOH) 
4CHO, was detected as surface carbohydrate 
on the cell at a 1/25 diluted FITC-lectin. Be-
cause of covering of FITC-lectin by inhibi-
tory sugar on cells in the control samples, 

cells were not observable at above dilution 
under fluorescence microscope (Fig. 2). To-
tal protein concentrations of haemolymph 
were estimated 160 ±1354 ug/ml (1.4 mg/ml) 
for none infected snails and 1802 ± 138 
ug/ml (1.8mg/ml) for infected snails. An ex-
tra soluble protein (70 kDa) was detected on 
SDS-PAGE of haemolymph plasma of in-
fected snails that is presented in Fig. 3. Inde-
pendent samples t-test revealed there was 
significant difference in cell concentrations 
between infected snail (M=124560, 
SD=2800) and none infected (M=93480, 
SD= 2043) conditions; t (48) = 2.01, t-value 
= 44.83, P < 0.05. There was also significant 
difference in protein concentration between 
infected snail (M= 1802, SD= 138) and none 
infected snail (M= 1354, SD=162) condi-
tions; t (48) = 2.01, t-value = 10.66, P < 0.05. 

 
       

 
Fig. 1: Xiphidiocercaria larvae from Lymnaea snail; A. Sporocyt with developing cercariae; B. 

Cercaria with stylet in oral sucker  
 

    
 
Fig. 2: A. Haemocyte surface with mannose carbohydrate, which was conjugated by FITC-Lentil. 

B. Haemocyte control without surface mannose 

A B 
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Fig. 3: SDS-PAGE analysis of plasma proteins of extracted haemolymphs from infected (lane 1) 
and none infected (Lanes 2, 3, 4, 5, 6) Lymnaea snail and protein marker (lane 7) 

 
Discussion 
 
In previous studies, it has been shown that 
xiphidiocercaria larvae belong to Plagiorchi-
dae Trematodes (5). Recently xipidiocer-
cariae has been reported from Lymnaea na-
talensis snail (10). There are few publica-
tions about xiphidiocercaria effects on the 
haemolymph compartments (11, 12); how-
ever, various reports have been recorded on 
the effects of other cercariae on haemolymph 
of other snails including protein level. 
Schistosoma mansoni infection has increased 
the total protein concentration of haemo-
lymph of Biomphalaria alexandrina (13). In 
the present study, significant increase of pro-
tein concentration may be representing of 
humoral factors (opsonin and agglutinin) in 
hemolymph to parasite presence (14). 
The use of specific inhibition sugar has been 
indicated presence of glucose/mannose, 
galactose, N-acetyl-galactosamine (GalNAc) 
and N-acetyl-glucosamine (GlcNAc) on the 
surface of the haemocytes (15). Lectins are 
responsible for cell surface sugar recogni-
tion; therefore, based on the current study, 
existence of mannose carbohydrate on the 
cells surface helps them for detection and 
adhesion to parasite larva through crosslink 
glycoconjugates (16). 
Effects of Trichobilharzia ocellata on 
haemocytes of Lymnaea stagnalis with re-

spect to cell number and distribution of sub-
populations has been determined (17). The 
present work reports significantly increase of 
cell number, which is very important for 
phagocytosis or engulfment of larval stages 
of parasite (miracidium, sporocyst, and cer-
caria) (14). 
Two snail populations with respect to 
haemolymph agglutinins (lectin) from Lym-
naea stagnalis have been reported (18). 
Lectins are considered to play main role in 
humoural immunity of molluscs serving as 
recognition factors for foreignness (19). 
SDS-gel-separated protein band from this 
research might be a member of the lectinic 
protein family agglutinate, however, need to 
more characterizations by isolation, purifica-
tion, and identification. 
In conclusion, the significant increase of the 
cells number and protein concentrations, as 
well as presence of cell surface mannose and 
extra soluble proteins in the haemolymph of 
infected snails with xiphidiocercaria larva 
might have an important role in parasite 
detection, adhesion, engulfment / antigen 
agglutination. 
 
 
 



Iranian J Parasitol: Vol. 6, No.1, 2011, 86-91  
 

90 

Acknowledgment 
 
We would like to thank M.G. Sharifdini, H. 
Alirahmi, H. Ziaei for providing of speci-
mens and A.B. Mansoorian for comments on 
snail samples. Special thanks to M. B. 
Molaei Rad for SDS-PAGE preparation of 
samples. Thanks are also M. Rouhnawaz and 
R. Chahardoli for laboratory assistances. We 
are very grateful to School of Public Health, 
Tehran University of Medical Sciences for 
financial support (Grant number:  87-02-27-
6914). The authors declare that there is no 
conflict of interests.   
 
References 

 
1. Chingwena G, Mukaratirwa S, Kris-

tensen TK, Chimbari M. Larval trema-
tode infections in freshwater snails from 
the Highveld and Lowveld areas of 
Zimbabwe . J Helminthology.2002; 76: 
283–293. 

2. Bezerra JCB, Becker W, Zelck UE. A 
comparative study of the organic acid 
content of the hemolymph of schisto-
soma mansoni-resistant and susceptible 
strains of biomphalaria glabrata. Mem 
Inst Oswaldo Cruz, Rio de Ja-
neiro.1997; 92(3): 421-425. 

3. Rupprecht H, Becker W, Schwanbek A. 
Alterations in hemolymph components 
in Biomphalaria glabrata during long-
term infection with Schistosoma man-
soni. Parasitol Res. 1989; 75(3):233-7. 

4. Loker ES. Alterations in Biomphalaria 
glabrata plasma induced by infection 
with the digenetic trematode Echi-
nostoma paraensei. J Parasitol. 1987; 
73(3):503-13. 

5. Farahnak A, Dabagh N. Adhesion of 
Cercaria (Larva of Helminth Parasites) 
to Host by Lectins- carbohydrates 
bonds as a Model for Evaluation of 
Schistosoma Entrance Mechanisms in 

Cercarial Dermatitis. Iranian J  Publ 
Health. 2008; 37(2): 59-63. 

6. Stewart CS. The Trematodes. M.C. 
Dubuque, Iowa: Brown Company Pub-
lisher; 1970. 

7. Malek ETA. Laboratory guide and 
notes for medical malacology. 
Minneapolis: Burgess Pub. Co.; 1962.  

8. Caprette DR. Experimental bioscience; 
Laboratory methods: Using a Counting 
Chamber [online]; 2007. Available 
from: 
http://www.ruf.rice.edu/~bioslabs/meth
ods/microscopy/cellcounting.html. 

9. Maizels RM, Blaxter ML, Robertson 
BD, Selkirk ME. Parasite antigen and 
parasite genes: A laboratory manual for 
molecular parasitology.1st ed. Cam-
bridge: Cambridge University Press; 
1991,pp 93-94. 

10. Moema EB, King PH, Baker C. 
Cercariae developing in Lymnaea 
natalensis Krauss, 1848 collected in the 
vicinity of Pretoria, Gauteng Province, 
South Africa. J Vet Res. 2008; 
75(3):215-23. 

11. Narayanan R, Venkateswararao P. 
Effect of xiphidiocercarial infection on 
oxidation of glycolytic and Krebs cycle 
intermediates in Lymnaea luteola (Mol-
lusca).  J Invertebr Pathol.1980; 36(1): 
21-24. 

12. Reddy BR, Rao PV. Effect of 
xiphidiocercarial infection on the purine 
nucleotide cycle activity in the freshwa-
ter pulmonate snail, Lymnaea luteola. J 
Invertebr Pathol.1992; 60(2): 117-120.  

13. El-Emam MA, Ebeid FA. Effect of 
Schistosoma mansoni infection, starva-
tion and molluscicides on acid phos-
phate, transaminases and total protein in 
tissues and hemolymph of Biom-
phalaria alexandrina. J Egypt Soc 
Parasitol. 1989; 19(1):139-47. 



Saboor Yaraghi et al. : Haemolymph Components of Infected … 
 

91 

14. Sminia T, Knaap W. The internal 
defence system of the freshwater snail. 
Developmental & Comparative 
Immunology. 1981; 5, Supplement 1: 
87-97. 

15. Mohamed AH. Characterization of sur-
face lectins binding and SDS-PAGE 
protein patterns of Biomphalaria 
alexandrina haemocytes infected with 
Schistosoma mansoni. J Egypt Soc 
Parasitol. 2005; 35(2):615-30. 

16. Weis WI, Drickamer K. Structural basis 
of lectin-carbohydrate recognition. 
Annu Rev Biochem. 1996; 65:441-73. 

17. Amen RI, Tijnagel JM, Knaap WPW, 
Meuleman EA, Klerk ES, Sminia T. 
Effects of Trichobilharzia ocellata on 
hemocytes of Lymnaea stagnalis. Dev 
Comp Immunol. 1991; 15(3):105-15. 

18. Knaap WPW, Doderer A, Boerrigter-
Barendsen H, Sminia T. Some Proper-
ties of an Agglutinin in the Haemo-
lymph of the Pond snail Lymnaea stag-
nalis. Biol bull.1982; 162: 404-412. 

19. Horák P, Knaap WPW. Lectins in 
snail-trematode immune interactions: a 
review. Folia Parasitológica.1997; 44: 
161-172. 

 
 
 

 


