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Trematode fauna of Rana kl. esculenta (Linne, 1758) 
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Introduction 
Frogs are widespread and numerous aquatic vertebrates representing a very important link in 
food chains and, generally, they occupy an important position in many biocoenoses. Rana kl. 
esculenta is a hybrid species between R. lessonae and R. ridibunda. This species is 
characterized by a lower fertility, high vigor, and a broad ecological valence, and it is frequent 
in running and stagnant waters (ponds, lakes, marshes) with thick vegetation (Engelmann, et 
al, 1993). 

In Vojvodina Province, anuran helminthic fauna was intensively investigated during the last 
fifteen years (Popović, 1992; Popović et Šimić, 1995; Popović et al., 1997, 1998a, b, 2003). 
Despite these systematic studies, there are sites requiring additional revision or a novel, 
comprehensive approach. Petrovaradinski Rit marsh is a completely unknown study area. 
Taking into consideration this fact, the aim of our investigation was to present the analysis of 
the helminthic fauna of frogs of the genus Rana.  

This paper provides information about the parasites infestation (infestation extensity and 
intensity values) of Rana kl. esculenta from Petrovaradinski Rit marsh. 

Methods  
A number of 83 individuals of the species Rana kl. esculenta (females) was collected from 
Petrovaradinski Rit marsh experiencing periodical floods of the Danube. It is situated at an 
elevation between 74 and 94 m where human impact prevails. The helminthological analyses 
were performed by using standard methods (Granacher, 1879; Langeron, 1949) (according to 
Vojtkova, 1974).  

Results 
Trematode determination showed the occurrence of 8 adult and 2 larval species: 
Haematoloechus variegatus variegatus (Rudolphi, 1819), H. odeningi (Boschkow, 1964), and 
H. schulzei (Wundsch, 1911)–lung parasites, Pleurogenoides medians (Olsson, 1876), 
Prosotocus confusus (Looss, 1894), Pleurogenes claviger (Rudolphi, 1819), and 
Opisthioglyphe ranae (Frolich, 1791; Looss, 1899)–intestine parasites, and Diplodiscus 
subclavatus (Goeze, 1872)–a rectum parasite, as well as metacercaria Neodiplostomum 
spathoides (Dubois, 1937) and Paralepoderma cloacicola (Luhe, 1909), both of them from 
intestine. 

All the recorded fluke species are typical parasites of Anura while the trematode P. medians 
infests also tailed amphibians and lizards. The species N. spathoides parasitizes birds of the 
order Falconiformes (Edelenyi, 1974), the species P. cloacicola is a parasite of Natrix natrix 
(Vojtkova, 1974) where the frogs are important intermediate hosts in their life cycle. 
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In total, infestation extensity amounted 43.37% (164 parasitic individuals) while the average 
number per host was 4.56 (Tab. 1). According to the infestation extensity, the analyzed hosts 
were dominated by Opisthioglyphe ranae (50%) while according to the number of parasite 
individuals Pleurogenoides medians (55 individuals) was dominating (Tab. 1). Frog intestine 
was the organ where the greatest number of fluke species (6) and also the greatest number of 
individuals (125) were isolated. The lowest values of invasion extensity were obtained with 
H. v. variegates (5.56%), H. odeningi (2.78%), and H. schulze (2.78%), whereas in the anuran 
rectum only a species D. subclavatus (27.78% or 20 individuals) was found (Tab. 1). From 
frog intestine, metacercarias of P. cloacicola (5.56% or 5 individuals) and N. spathoides 
(11.11% or 7 individuals) were isolated.  

Tab. 1 Invasion extensity and number of individuals of fluke species by host organs (Rana kl. 
    esculenta) 

Org Fluke species  Extensity 
(%) 

No of 
parasites 

Average 
number 

H. v. variegatus 5.56 8 4 

H. odeningi 2.78 1 1 

 
 

Pul 

H. schulzei 2.78 10 10 

P. medians 30.56 55 5 

P. confusus 13.89 8 1.6 

P. claviger 5.56 2 1 

O. ranae 50 48 2.67 

P. cloacicola 5.56 5 2.5 

 
 
 
 
 

Int 

N. spathoides 11.11 7 1.75 

Rec D. subclavatus 27.78 20 2 

Total 43.37 164 4.56      

The majority of infested hosts belong to the 1-4 group (1-4 parasite individuals per host). 
Maximum parasite number per host was 26. 

Discussion 
Most sites in Vojvodina Province are dominated by species P. medians and O. ranae 
(Popović, 1992; Popović & Šimić, 1996; Popović et al., 1998a, b). Their intermediate hosts 
are snails and insects of the order Coleoptera, Odonata, Megaloptera, and Lepidoptera. 
According to the available data (Paunović, 2000), they play an important role in the diet of R. 
kl. esculenta. Moreover, the prevalence of the species O. ranae is determined by elimination 
of the second intermediate host (Grabda-Kazubska, 1980). The species D. subclavatus is also 
widespread in Vojvodina Province (Popović & Šimić, 1995; 1996; Popović et al., 1997; 1998 
a, b; Vučković et al., 2002). Its life cycle requires only one intermediate host (Vojtkova, 
1982). The second intermediate host is eliminated (Grabda-Kazubska, 1969), enabling direct 
cercaria invasion and hence increases the possibility of host infection. According to the 
number of invaded hosts and the number of isolated parasitic individuals, the lung trematodes 
H. variegatus variegatus, H. odeningi, and H. schulzei were rare in the analyzed sample. 
Ginecinskaja (1968) stated that the eggs of the representatives of the genus Haematoloechus 
require an environment rich in oxygen. Consequently, lack of oxygen may be a limiting factor 
for their development. An insufficient number of intermediate hosts in the host diet is another 
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possible underlying fact limiting their number. This assumption may be confirmed by the fact 
that intermediate hosts of the species H. v. variegates are the representatives of the order 
Odonata and mosquitoes larvae. Their numbers in the diet of frogs of the Rana negligible 
(Paunović, 2000). The species P. claviger and P. confusus were recorded at the majority of 
the investigated sites in Vojvodina Province (Popović, 1992; Popović et al., 1997b; 1998a; 
2001). In the analyzed sample of the edible frog, P. claviger and P. confuses were scarcely 
present (2 and 8 individuals, respectively). The available data show that intermediate hosts of 
these trematodes, Asselus aquaticus (the second intermediate host of P. claviger) and the 
representatives of the order Odonata and Trichoptera (intermediate host of P. confusus) are 
uncommon in the diet of the investigated host species (Paunović, 2000). 

A metacercaria of Paralepoderma cloacocola was recorded for the first time in Serbia. 
Neodiplostomum spathoides was recorded for the first time in R. ridibunda at the Tamiš river 
(Popović et al., 1998a). Consequently, R. kl. esculenta is a new host record for N. spathoides.  

Summary 
The helminth fauna of 83 anuran specimens of Rana kl. esculenta (females) from the 
Petrovaradinski Rit marsh was analyzed. Nine species and one subspecies were recorded. The 
presence of eight trematodes and two larval species was detected. Opisthioglyphe ranae and 
Pleurogenoides medians were the dominant parasite species. Metacercaria of Paralepoderma 
cloacicola was recorded for the first time in this country. Rana kl. esculenta is the new host 
record of the metacercaria of Neodiplostomum spathoides. 
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