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Summary

In this research, a total of 298 Eurasian marsh frogs, Pelo-
phylax ridibundus (Pallas, 1771) were collected from dif-
ferent localities in Denizli province (Inner-west Anatolia
Region, the eastern part of Aegean Region) Turkey be-
tween 2006 and 2009 and examined for helminths. Of 262
(87.91 %) Pelophylax ridibundus samples were infected
with one or more helminths. Pelophylax ridibundus har-
bored eight species of digeneans (Diplodiscus subclavatus,
Gorgoderina vitelliloba, Gorgodera cygnoides, Pleuroge-
noides medians, Prosotocus confusus, Skrjabinoeces
breviansa, Encyclometra colubrimurorum and Ophisto-
glyhe ranae), one species of cestode (Nematotaenia dis-
par), two species of acanthocephalans (Acanthocephalus
ranae and Pomphorhynchus laevis), and six species of
nematodes (Rhabdias bufonis, Oswaldocruzia filiformis,
Cosmocerca ornata, Oxysomatium brevicaudatum, Eus-
trongylides sp. and Abbreviata sp.). P. ridibundus repre-
sents a host record for Nematotaenia dispar in Turkey.

Keywords: Amphibians, Denizli, Helminth, Pelophylax
ridibundus, Turkey

Introduction

The Eurasian marsh frog, Pelophylax ridibundus (formerly
known as Rana ridibunda), is a medium-sized semi-
aquatic anuran species. P. ridibundus inhabits lakes, pools,
or slowly flowing streams. It is a highly opportunistic
diurnal amphibian, living in mixed and deciduous forests,
forest steppe, and steppe and other grasslands, semi-desert
and desert zones. Arid areas are largely colonized through
river valleys and channels. P. ridibundus prefers open,
well-warmed areas with abundant herbaceous vegetation
IUCN, 2012). In Turkey, this species is known in all
suitable habitats except for a portion of the Lakes District
(Baran & Atatiir, 1997; Budak & Go¢men, 2008).

To our knowledge, the first helminthological study in Eur-
asian marsh frog, P. ridibundus (formerly known as Rana
ridibunda) was reported by Schad et al. (1960) and they
recorded only two nematodes in this species from Turkey.
Other helminthological studies on P. ridibundus published
by Saygi and Basibiiyik (1990), Oguz et al. (1994),
Yildirimhan et al. (1996, 1997, 2005a), Kir et al. (2001),
Diisen and Oz (2006), Saglam and Arikan (2006), Unal et
al. (2007), Diisen and Oguz (2008, 2010), Diisen et al.
(2010a), Heckmann et al. (2010, 2011) in Turkey.

So far, there has been no published detailed study on hel-
minths of Eurasian marsh frog, P. ridibundus from Denizli
province (Inner-west Anatolia Region - the eastern part of
Aegean Region) in Turkey. This is the first detailed hel-
minthological study, which has been done in this geo-
graphic area.

Materials and methods

Frog samples were collected by hand and dip net, between
2006 — 2009 from 17 different localities in Denizli
province (38°29' — 38° 52' N — 28°38' — 30° 05" E). In total,
298 P. ridibundus (19733, 101929) were examined for
helminth parasites. The mean + SD snout-vent length
(SVL) of specimens was 66.34 + 14.91 mm, with a range
from 29 to 101 mm; within 24 hr, toads were overdosed in
ether-filled glass containers.

The samples body cavity was opened by a longitidutinal
ventral incision. The alimentary canal was excised and
separated into stomach, small intestine, large intestine and
rectum. The contents of each part and other organs (lungs,
liver, gall bladder, kidneys and urinary bladder) were each
mixed with 0.5 % saline solution and poured into petri
dishes for examination under a stereomicroscope. The
muscles, plus portions of peritoneum and spinal cord, were
teased out with needles and examined under a stereomicro-
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scope. Digeneans was immobilized by coverslip pressure
in 70 % ethyl alcohol, fixed, and stored in 70 % ethanol.
Nematodes was straightened by heat, fixed, and stored in
70 % ethyl alcohol with 5 % glycerol. Acanthocephalans
were relaxed in saline and heat-fixed under slight coverslip
pressure in warm ethyl alcohol-formalin-acetic acid. Dige-
neans, acanthocephalans and cestode samples were stained
with acetocarmine, dehydrated, cleared in cedar oil or
xylol, and mounted in Canada Balsam; nematodes were
cleared in glycerol and examined. Intensities are presented
as mean values (+1 SE) followed by the range. Voucher
host specimens and parasite specimens were deposited in
Pamukkale University, Faculty of Sciences and Arts, De-
partment of Biology, Denizli, Turkey (PAU-HELM-I1-
17/2009).

Results and discussion

Two-hundred and ninety eight P. ridibundus (19733,
101929Q) samples were collected between 2006 — 2009
years from Denizli province.

Trematoda

Family: Diplodiscidae

Diplodiscus subclavatus (Pallas, 1760) Diesing, 1836
Prevalence, intensity and range: Hosts infected, 31 of 298
(10.40 %, 4.03 £ 0.65 SE, 1 — 15).

Other reported hosts: D. subclavatus was observed in, Tritu-
rus cristatus, T. vulgaris, Bufo viridis, Hyla arborea
(Shimalov et al., 2001; Vojtkova & Vojtek 1975, Buchvarov
1977, Kuc & Sulgostowska 1988b, Sey 1991); H. savignyi
(Yildirimhan ef al., 2012); Rana temporaria, R. dalmatina,
R. esculenta, R. graeca (Vojtkova & Vojtek 1975; Buch-
varov, 1977; Kuc & Sulgostowska, 1988b; Sey, 1991;
Diigen et al, 2009), Bombina bombina, Bo. variegata
(Vojtkova & Vojtek, 1975; Grabda-Kazubska & Lewin,
1989), Pelobates syriacus balcanicus (Buchvarov, 1977), T.
alpestris, P. fuscus, R. lessonae (Vojtkova & Vojtek, 1975),
B. bufo, R. arvalis (Vojtkova & Vojtek, 1975; Sey 1991;
Shimalov & Shimalov, 2001), R. holtzi (Topgu, 2002;
Yildirimhan et al., 2006b), Natrix natrix (Sey, 1991; Buch-
varov et al., 2000; Shimalov & Shimalov, 2000), N. tessel-
lata (Buchvarov et al., 2000), Vipera berus (Shimalov &
Shimalov, 2000) and Esox lucius (Oztiirk et al., 2000).
Geographic range: Europe (Yamaguti, 1958), Czech Re-
public (Vojtkova & Vojtek, 1975), Bulgaria (Buchvarov et
al., 1975; Buchvarov, 1977), Poland (Kuc & Sulgostowska,
1988a, 1988b; Grabda-Kazubska & Lewin, 1989), Hungaria
(Sey, 1991), Turkey (Oguz et al, 1994), Iran (Masshaii et
al., 2000), Uzbekistan (Vashetko & Siddikov, 1999).
Specimens deposited: PAU-HELM-1/2009

Family: Gorgoderidae

Gorgoderina vitelliloba (Olsson, 1876) Loos, 1902
Prevalence, intensity and range: Hosts infected, 20 of 298
(6.71 %, 2.55+0.81 SE, 1 — 13).

Other reported hosts: G. vitelliloba was reported in, Bom-
binator igneus (Yamaguti, 1958), Bo. bombina (Vojtkova
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& Vojtek, 1975), Bo. variegata, (Yamaguti, 1958; Vojtko-
va & Vojtek, 1975; Buchvarov, 1977) B. bufo and B. cala-
mita (Cedhagen, 1988), B. viridis (Buchvarov, 1977), R.
arvalis (Yamaguti, 1958; Vojtkova & Vojtek, 1975), R.
dalmatina (Buchvarov, 1977), R. esculenta, (Vojtkova &
Vojtek, 1975), R. temporaria (Yamaguti, 1958; Vojtkova
& Vojtek, 1975; Buchvarov, 1977; Cedhagen, 1988), R.
macrocnemis (Yidirimhan et al., 1997b; Yildirimhan et
al., 2006a), R. camerani (Yildirimhan et al., 2006a) and R.
holtzi (Yildirimhan et al., 2006b).

Geographic range: Europe and North America (Yamaguti,
1958), Czech Republic (Vojtkova & Vojtek, 1975), Bul-
garia (Buchvarov, 1977), Poland (Kuc & Sulgostowska,
1988a, 1988b), Turkey (Yildirimhan et al., 1996; Diisen &
0z, 2006).

Specimens deposited: PAU-HELM-2/2009

Family: Gorgoderidae

Gorgodera cygnoides (Zeder, 1800)

Prevalence, intensity and range: Hosts infected, 36 of 298
(12.08 %, 3.83£0.70 SE, 1 — 17).

Other reported hosts: G. cygnoides is a common parasite
of amphibians, Bombinator igneus (Yamaguti, 1958), Bo.
Bombina and Bo. variegata (Vojtkova & Vojtek, 1975), B.
viridis (Buchvarov, 1977; Shimalov & Shimalov, 2001), H.
arborea (Yamaguti, 1958), R. arvalis (Vojtkova & Vojtek,
1975), R. dalmatina (Buchvarov, 1983), R. esculenta (Ya-
maguti, 1958; Vojtkova & Vojtek, 1975; Buchvarov, 1977,
Kuc & Sulgostowska, 1988b), R. lessonae (Vojtkova &
Vojtek, 1975), R. clamitans (Yamaguti, 1958), R. tempo-
raria (Yamaguti, 1958; Vojtkova & Vojtek, 1975), R. ca-
merani (Yildirimhan et al., 2006a), R. holtzi (Y1ldirimhan
et al., 2006b), R. kurtmuelleri (Hristovski et al., 2006) and
Pelodytes caucasicus (Yildirimhan et al., 2009).
Geographic range: Western Europe (Yamaguti, 1958)
Turkey (Yildirrmhan et al., 1996; Diisen & Oz, 2006).
Specimens deposited: PAU-HELM-3/2009

Family: Lecithodendriidae

Pleurogenoides medians (Olsson, 1876) Travassos, 1921

Prevalence, intensity and range: Hosts infected, 47 of 298
(15.77 %, 27.70 £ 4.57 SE, 1 — 126).

Other reported hosts: P. medians has been reported in
various amphibians and reptiles species, 7. cristatus (Shi-
malov et al., 2001), T. vulgaris (Vojtkova & Vojtek, 1975;
Shimalov et al., 2001); Bo. bombina, (Vojtkova & Vojtek,
1975), Bo. variegata, (Vojtkova & Vojtek, 1975), B. bufo
(Shimalov& Shimalov, 2001), B. calamita, (Vojtkova &
Vojtek, 1975), B. vulgaris (Yamaguti, 1958), B. viridis
(Diisen et al., 2010; Diisen & Oguz, 2010), H. arborea
(Vojtkova & Vojtek, 1975; Diisen & Oz, 2004), H.
savignyi (Y1ldirimhan et al., 2012), R. arvalis (Vojtkova &
Vojtek, 1975), R. camerani (Yildirnmhan et al., 2006a;
Diisen, 2007), R. dalmatina (Buchvarov, 1977; Diisen et
al., 2009), R. esculenta (Vojtkova & Vojtek, 1975; Buch-
varov, 1977; Kuc & Sulgostowska, 1988b), R. macroc-
nemis (Yildirimhan et al., 2006b; Diisen, 2007), R. arvalis
(Vojtkova & Vojtek, 1975), R. temporaria (Vojtkova &



Voijtek, 1975; Cedhagen, 1977), R. holtzi (Topgu, 2002),
Lacerta trilineata (Yamaguti, 1963; Yildirimhan et al.,
2011), N. natrix (Kirin, 2000b) and Atheris hispida (Hassl,
2010; Hassl et al., 2010).

Geographic range: Europe and Asia (Yamaguti, 1958);
Austrolasian Regions (Prudhoe & Bray, 1982).

Specimens deposited: PAU-HELM-4/2009

Family: Lecithodendriidae

Prosotocus confusus (Loos, 1894) Loos, 1899
Prevalence, intensity and range: Hosts infected, 23 of 298
(7.72 %, 5.82 £ 1.33 SE, 1 — 33).

Other reported hosts: R. esculenta (Yamaguti, 1958;
Vojtkova & Vojtek, 1975; Buchvarov, 1977; Kuc &
Sulgostowska, 1988b), B. viridis (Yamaguti, 1958;
Vojtkova & Vojtek, 1975), B. vulgaris (Yamaguti, 1958),
and Bo. variegata, B. bufo, B. calamita, H. arborea,
R. temporaria, R. arvalis (Vojtkova & Vojtek, 1975;
Buchvarov, 1977), This species is only observed in R.
ridibunda (Y1dimmbhan et al., 1996, 2005a; Diisen & Oz
2006) from Turkey. Geographic range: Europe and Asia
(Yamaguti, 1958), Turkey (Yildirnmhan et al, 1996,
2005a; Diisen & Oz 2006).

Specimens deposited: PAU-HELM-5/2009

Family: Plagiorchiidae

Skrjabinoeces breviansa (Sudarikov, 1950)

Prevalence, intensity and range: Hosts infected, 29 of 298
(9.73 %, 5.34+1.10 SE, 1 — 35).

Other reported hosts: Sey and Eory (1992) were reported
Skrjabinoeces breviansa in R. ridibunda from Hungary,
Mashaii et al. (2000) were reported S. breviansa in R.
ridibunda from Northern parts of Iran. Kovalenko (2007)
was recorded this digenean in R. ridibunda and R. escu-
lenta from Ukrain. Yildirimhan ef al. (2005a), Diigen and
Oz (2006), Diisen and Oguz (2010) were recorded this
helminth species in R. ridibunda from Turkey.

Geographic range: Europe, Russia (Yamaguti, 1958),
Turkey (Yildirimhan et al., 2005a; Diisen and Oz (2006),
and Iran (Mashaii et al., 2000).

Specimens deposited: PAU-HELM-6/2009

Family: Plagiorchiidae

Encyclometra colubrimurorum (Rudolphi, 1819) Dollfus,
1922 (Metacercariac)

Prevalence, intensity and range: Hosts infected, 7 of 298
(2.35%,2.43+1.11 SE, 1 -8).

Other reported hosts: R. tigrina, Xenochnopis piscator,
Coluber gemonensis, Ptyas mucosus, (Yamaguti, 1958); N.
natrix (Yamaguti, 1958; Shimalov & Shimalov, 2000;
Mihalca et al., 2007); Bo. bombina, P. fuscus, B. viridis, R.
dalmatina, R. temporaria (Vojtkova & Vojtek, 1975); R.
esculenta (Buchvarov, 1977); H. arborea (Vojtkova &
Vojtek, 1975; Diisen & Oz, 2004). The definitive host of
E. colubrimurorum is a colubrid snake, N. natrix (grass
snake) (Liang-Sheng, 1958), E. colubrimurorum parasi-
tised P. ridibundus as an intermediate host. Diisen and Oz
(2006) observed this digenean from R. ridibunda in An-

talya region in Turkey.

Geographic range: Europe, Asia (Yamaguti, 1958); Czech
Republic, France, Italy, Russia, The Netherlands (Vojtkova
& Vojtek, 1975); Iran (Masshaii et al., 2000); Turkey
(Diisen & Oz, 2004; Diisen & Oz, 2006).

Specimens deposited: PAU-HELM-7/2009

Family: Telorchiidae

Opisthioglyphe ranae (Froelich, 1791)

Prevalence, intensity and range: Hosts infected, 4 of 298
(1.34 %, 4.75+0.85 SE, 3 - 7).

Other reported hosts: The reported hosts of O. ranae were,
Salamandra maculosa (Vojtkova & Vojtek, 1975; Buch-
varov, 1977); T. cristatus (Yamaguti, 1958; Shimalov et
al.,2001), T. vulgaris (Shimalov et al., 2001), Bo. bombina
(Vojtkova & Voijtek, 1975; Yildirimhan et al., 2001a), Bo.
variegata (Vojtkova & Vojtek, 1975), B. bufo (Shimalov &
Shimalov, 2001), B. calamita (Yamaguti, 1958; Shimalov
& Shimalov, 2001), B. vulgaris, B. variabilis, (Yamaguti,
1958), B. viridis, (Vojtkova & Vojtek, 1975; Buchvarov,
1977), H. arborea (Vojtkova & Vojtek, 1975; Buchvarov,
1977), P. fuscus (Vojtkova & Vojtek, 1975); R. dalmatina
(Vojtkova & Vojtek, 1975; Buchvarov, 1977), R. esculenta
(Yamaguti, 1958; Vojtkovad & Vojtek, 1975; Buchvarov,
1977), R. lessonae (Vojtkova & Vojtek, 1975), R. tempo-
raria (Yamaguti, 1958; Vojtkova & Vojtek, 1975; Buch-
varov, 1977), R. arvalis (Vojtkova & Vojtek, 1975), R.
camerani (Yildirimhan et al., 2006a), R. holtzi (Topcu,
2002), N. Natrix and V. berus (Shimalov & Shimalov,
2000).

Geographic range: Europe (Yamaguti, 1958), Turkey
(Yildirrmhan et al., 1996; Diisen & Oz, 2006), Saudi Ara-
bia (Fernando, 1989), Iran (Masshaii ef al., 2000).
Specimens deposited: PAU-HELM-8/2009

Cestoda

Family: Nematotaeniidae

Nematotaenia dispar (Goeze, 1782) Liihe, 1899
Prevalence, intensity and range: 2 of 298 hosts infected
(0.67 %, 2, 2).

Other reported hosts: N. dispar is commonly parasitic in
the intestines of amphibians, but rarely reptiles of the Ori-
ental, Nearctic, and Palearctic regions (Prudhoe & Bray,
1982), including Bo. bombina (Buchvarov, 1977), Bo.
variegata (Buchvarov, 1977; Prudhoe & Bray, 1982), B.
bufo (Hristovski & Riggio, 1971; Prudhoe & Bray, 1982),
B. alvarius (Goldberg & Bursey, 1991), H. arborea (Hris-
tovski & Riggio, 1974; Buchvarov, 1977; Prudhoe & Bray,
1982; Vashetko & Siddikkov, 1999; Saced et al., 2007), H.
savignyi (Al-Sorkhy & Amr, 2003; Mashaii, 2005;
Yildirimhan et al. 2012), R. temporaria (Hristovski &
Lees, 1973, Buchvarov, 1997), R. dalmatina (Buchvarov,
1977), Mertensiella caucasica (Yildirimhan et al., 2001b;
2005b), Amietophrynus (Bufo) regularis (Ibrahim, 2008).
B. viridis (Hristovski & Riggio, 1971; Buchvarov, 1977;
Yildirimhan, 1999; Diisen, 2003, 2011; Saeed et al., 2007,
Masshaii et al., 2008; Diisen et al., 2010a; Diisen & Oguz,
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2010), R. camerani (Y1ldirimhan et al., 2006a). Buchvarov
(1977) recorded this cestode in R. ridibunda from, Bul-
garia.

Geographic range: Palaearctic, Oriental and Australian
regions (Prudhoe & Bray, 1982; Al-Sorkhy & Amr, 2003).
Nematotaenia dispar is first time observed in P. ridibundus
from Turkey.

Specimens deposited: PAU-HELM-9/2009

Nematoda

Family: Rhabdiasidae

Rhabdias bufonis (Schrank, 1788) Stiles and Hassal, 1905
Prevalence, intensity and range: 19 of 298 hosts infected
(6.37 %, 2.05 +.0.23 SE, 1 - 10).

Other reported hosts: R. bufonis is known from various
amphibian species including, Bufo sp., Rana sp., Pelobates
sp., Bombinator sp., Anguis fragilis (Yamaguti, 1961;
Diisen et al., 2010b), Bo. bombina (Grabda-Kazubska &
Lewin, 1989; Yildirimhan et al., 2001a), Pe. caucasicus
(Yildirimhan et al., 2009), R. esculenta (Buchvarov, 1977,
Kuc & Sulgostowska, 1988b), Bo. variegata, P. syriacus
(Buchvarov, 1977), B. viridis (Buchvarov et al., 1975;
Buchvarov, 1977; Yildirnmhan, 1999a; Shimalov &
Shimalov, 2001; Diisen, 2011), B. bufo (Buchvarov, 1977,
Shimalov & Shimalov, 2001; Yildirimhan & Karadeniz,
2007; Dusen, 2011), B. calamita (Shimalov & Shimalov,
2001), Amietophrynus (Bufo) regularis (Ibrahim, 2008), R.
temporaria, R. arvalis (Kuc & Sulgostowska, 1988b;
Cedhagen, 1988), R. dalmatina (Buchvarov et al., 1975;
Buchvarov, 1977; Diisen et al, 2009), R. camerani
(Yildirimhan et al., 2006a), R. macrocnemis (Y1ildirimhan
et al., 2006b).

Geographic range: Europe, Siberia, China, Canada, U.S.A.
(Yamaguti, 1961).

Specimens deposited: PAU HEL-10/2009

Family: Molineidae

Oswaldocruzia filiformis (Goeze, 1782) Travassos, 1917
Prevalence, intensity and range: 17 of 298 hosts infected
(5.70 %, 2.47+0.70 SE, 1 — 10).

Other reported hosts: O. filiformis is recorded from vari-
ous amphibian and reptile species, including Salamandra
salamandra (Buchvarov, 1977), T. alpestris and T. kareli-
nii (Buchvarov, 1977; Cedhagen 1988; Kirin & Buch-
varov, 2002), T. vulgaris (Buchvarov, 1977; Shimalov et
al., 2001), T. vittatus (Yildirimhan, 2008), Bo. bombina
and Bo. variegata (Buchvarov, 1977; Kirin & Buchvarov,
2002), B. regularis (probably Bufo viridis) (Schad et al.,
1960), B. viridis (Buchvarov, 1977; Yildirimhan, 1999;
Shimalov & Shimalov, 2001; Topgu & Bayrak, 2000;
Diisen et al., 2010a; Diisen & Oguz, 2010), B. bufo (Buch-
varov, 1977; Yildirnrmhan & Karadeniz, 2007; Diisen &
Oguz, 2010; Diisen, 2011); Pe. caucasicus (Yildirimhan et
al., 2009), H. arborea (Buchvarov, 1977; Yildirimhan et
al., 2006¢), R. camerani (Yildirimhan et al., 2006a); H.
savignyi (Yildirimhan et al., 2012); R. dalmatina, (Buch-
varov et al., 1975; Buchvarov, 1977; Kirin & Buchvarov,
2002; Diisen et al., 2009), R. kurtmuelleri (Hristovski et
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al., 2006), R. macrocnemis (Schad et al., 1960; Yildirim-
han et al., 1997b; Yildirimhan et al., 2006b), R. tempora-
ria, (Buchvarov, 1977; Cedhagen, 1988; Kirin & Buchva-
rov, 2002), R. graeca (Bozkov & Stojkova, 1970; Buchva-
rov, 1977), L. agilis, (Sharpilo et al., 2001; Shimalov et al.,
2000; Mihalca et al., 2007), L. trilineata (Yildirimhan et
al.,, 2011), L. viridis (Biserkov & Kostadinova, 1998; Yil-
dirirmhan, 1999b; Kirin, 2002a; Borkovcova & Kopfiva,
2005), L. vivipara (Shimalov et al., 2000), A. fragilis
(Schad et al, 1960; Bertman & Okulewicz, 1987,
Shimalov et al., 2000; Borkovcova & Koptiva 2005;
Diisen et al, 2010b), Zootoca vivipara (Sanchis et al.,
2000), N. natrix (Bertman & Okulewicz, 1987; Shimalov
& Shimalov, 2000; Kirin 2002b) and V. berus (Shimalov &
Shimalov, 2000).

Geographic range: Europe and Asia (Yamaguti, 1961).
Specimens deposited: PAU-HELM-11/2009

Family: Cosmocercidae

Cosmocerca ornata (Dujardin, 1845)

Prevalence, intensity and range: 114 of 298 hosts were in-
fected (38.25 %, 5.28 £ 0.75 SE, 1 —47).

Other reported hosts: There are several papers reporting C.
ornata from many species of amphibians and reptiles,
including Bufo, Hyla, Rana, Triturus (Yamaguti, 1961), T.
alpestris (Walton, 1933; Buchvarov, 1977; Shimalov et al.,
2000), T. cristatus (Walton, 1933; Shimalov et al., 2001),
T. vulgaris (Shimalov et al., 2001), Bo. bombina, (Buch-
varov, 1977; Grabda-Kazubska & Lewin, 1989); Bo. vari-
egata (Buchvarov, 1977; Grabda-Kazubska & Lewin,
1989; Kirin & Buchvarov, 2002), B. viridis (Schad et al.
1960; Buchvarov et al., 1975; Buchvarov, 1977; Vashetko
& Siddikov,1999; Masshaii, 2005; Diisen & Oguz, 2010;
Diisen et al., 2010; Diisen 2011), B. bufo (Buchvarov,
1977; Shimalov & Shimalov, 2001; Yildirimhan & Ka-
radeniz, 2007; Diisen & Oguz, 2010; Diisen et al., 2010;
Diisen 2011); Pe. caucasicus (Yildirimhan et al., 2009), H.
arborea (Buchvarov, 1977, Yildirimhan et al., 2006¢), P.
syriacus (Buchvarov, 1977; Shimalov et al., 2000), R.
esculenta (Walton, 1933; Buchvarov, 1977), R. arvalis
(Cedhagen, 1988; Kuc & Sulgostowska, 1988b), R. tempo-
raria, (Walton, 1933; Buchvarov, 1977; Kuc & Sulgos-
towska, 1988b), R. graeca (Bozkov & Stojkova, 1970;
Buchvarov, 1977), R. holtzi (Yildirimhan et al., 2006b), R.
macrocnemis (Schad et al. 1960; Yildirimhan et al., 2006b;
Diisen, 2007), R. camerani (Yildirimhan et al., 2006a;
Diisen, 2007), R. dalmatina (Buchvarov, 1977; Diisen et
al., 2009), R. tavasensis (Diigen, 2012); Chiasmocleis capi-
xaba (Van Sluys et al., 2006) and 4. fragilis (Shimalov et
al., 2000; Diisen et al., 2010b).

Geographic range: New and Old Worlds (Baker, 1987).
Specimens deposited: PAU-HELM-12/2009

Oxysomatium brevicaudatum (Zeder, 1800) Railliet and
Henry, 1916

Prevalence, intensity and range: 22 of 298 hosts were
infected (7.38 %, 8.86 +2.19 SE, 1 — 32).

Other reported hosts: O. brevicaudatum was reported from



different hosts of amphibians and reptiles in Europe and
Asia, including Bombina, Bufo, Hyla, Pelobates, Rana,
Salamandra (Yamaguti, 1961), S. salamandra, S. atra,
Pseudotriton ruber and Bo. bombina (Walton, 1933), T.
vittatus, T. karelinii (Yildirimhan, 2008), P. syriacus
(Yildirimhan et al., 1997a; Yildirnmhan & Bursey, 2010),
B. viridis (Walton, 1933; Schad et al., 1960; Buchvarov,
1977; Yildirimhan, 1999a; Topgu & Bayrak, 2000; Diisen

& Oguz, 2010; Diisen et al., 2010; Diisen, 2011), B. bufo
(Diisen & Oguz, 2010; Diisen et al., 2010; Diisen, 2011),
B. regularis (probably B. viridis) (Schad et al.,1960), H.
arborea (Walton, 1933), R. dalmatina (Buchvarov, 1977,
Diisen et al., 2009), R. graeca (Bozkov & Stojkova, 1970;
Buchvarov, 1977), R. esculenta (Walton, 1933), R.
kurtmuelleri (Hristovski et al., 2006), R. macrocnemis
(Schad et al., 1960), R. temporaria (Walton, 1933; Buch-

Table 1. Prevalence, intensity, infection sites and range of helminths in P. ridibundus

Identified helminth group Developmental Site of No. of Mean Range
stage infection infected intensity
(%) (=SE)

D{pl{)dlscus subclavatus (Pallas, 1760) Adult LI 31(10.40)  4.03+ 0.65 1-15
Diesing, 1836
ngo(goderma vitelliloba (Olsson, 1876) Loos, Adult UB 20 (6.71) 2554081 1-13
Gorgodera cygnoides (Zeder, 1800) Adult UB 36(12.08)  3.83+£0.70 1-17
Pleurogenoides medians (Olsson, 1876)
Travassos, 1921 Adult SI 47 (15.77)  27.70£4.57 1-126
Prosotocus confusus (Loos, 1894) Loos, 1899 Adult SI 23 (7.72) 5.82+1.33 1-33
Skrjabinoces breviansa (Sudarikov, 1950) Adult L 29 (9.73) 5.34 +£1.10 1-35

Encyclometra colubrimurorum
(Rudolphi,1819) Dollfus, 1922

Opisthioglyphe ranae (Froelich, 1791) Adult
Nematotaenia dispar (Goeze, 1782) Liihe, Adult
1899
Rhabdias bufonis (Schrank, 1788) Stiles and Adult
Hassal, 1905
Oswaldocruzia filiformis (Goeze,1782)

Adult
Travassos, 1917
Cosmocerca ornata (Dujardin, 1845) Adult
Oxysomatium brevicaudatum (Zeder, 1800) Adult
Railliet and Henry, 1916
Eustrongylides sp. Larvae
Abbreviata sp. (Encapsulated larvae in
submucosa of stomach and small intestine) Larvae
Acanthocephalus ranae (Schrank, 1788) Adult

Lithe, 1911

Pomphorhynchus laevis (Zoega in Miiller
1776)

Metacercariae M, OS, BC 7 (2.35) 243 +£1.11 1-8

SI 4(134)  475+085 37
SI 2 (0.67) 2 2

L 19(6.37)  2.05+£023 1-10
SI 17(5.70) 2474070 1-10

LI, SI 114 (38.25) 5.28+0.75 1-47

LI SI 22(7.38)  8.86£2.19 1-32
LI, SI 3 (1.01) 1 1
S,LL,OS  35(11.74) 1 Uncount.

SI, LI 63 (21.14)  4.92+0.67 1-26

Larvaecand cysts M, B,LI,SI  55(18.45) 2136133 1-79

BC: Body cavities, L: Lung, LI: Large intestine, M: Mesentery, OS: Organ surfaces, R: Rectum, S: Stomach, SI: Small intestine;
UB: Urinary bladder
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varov, 1977; Kirin & Buchvarov, 2002), P. fiuscus (Walton,
1933), R. kurtmuelleri (Hristovski et al., 2006), A. fragilis
(Schad et al., 1960; Sharpilo, 2003; Diisen et al., 2010b),
N. natrix (Schad et al., 1960).

Geographic range: Europe and Asia (Yamaguti, 1961).
Schad et al. (1960) were first time reported O.
brevicaudatum in Bufo regularis (probably B. viridis), B.
viridis, R. macrocnemis, R. ridibunda and A. fragilis from
Turkey. Sharpilo (2003) pointed out that O. brevicaudatum
has a great disperse in A. fragilis in the Caucasian Region.
Specimens deposited: PAU-HELM-13/2009

Family: Dioctophymatidae

Eustrongylides sp. (larvae)

Prevalence, intensity and range: Hosts infected, 3 of 298
(1.01 %, 1, 1).

Other reported hosts: Eustrongylides sp. is parasitic in
glands of proventriculus of aquatic birds. Larvae normally
inhabited connective tissue and body cavities of fishes
(Yamaguti, 1961). Yildirrmhan et al. (1996b) and Ay-
dogdu et al. (1996a, 1996b, 1997 and 2000) recorded this
nematode larvae in N. natrix, roach (Rutilus frisii), sheat-
fish (Silurus glanis), and tench (Tincta tincta) from Lake
Iznik (Bursa). Mihalca et al (2007) were recorded this
nematode in N. natrix and N. fesselata in Romania. Ander-
son (2000) stated that the larvae of this nematode is ob-
served in R. ridibunda. Diisen and Oz (2006) reported this
nematode larvae in R. ridibunda from Antalya Region in
Turkey.

Geographic range: Europe south-ecast Asia, the Middle
East and Australia (Anderson, 2000).

Specimens deposited: PAU-HELM-14/2009

Family: Physalopteridae

Abbreviata sp. (larvae - Encapsulated larvae in submucosa
of stomach and small intestine).

Prevalence, intensity and range: Hosts infected, 35 of 298
(11.74 %, Uncountable).

Other reported hosts: Fernando (1989) observed this nem-
atode larvae in R. ridibunda from Saudi Arabia; Fernando
(1989) reported that parasite larvae in brown cysts where
located subcutaneously on body wall, heavy infestations
also occured in the submucosae of stomach, small intestine
and mesenteries and embedded deeply in them muscle.
Similiarly, Diisen and Oz (2006) observed this encapsu-
lated larvae in submucosa of stomach and small intestines
of R. ridibunda from Antalya region in Turkey.
Borkovcova and Kopfiva (2005) recorded this nematode
species in some lizards (4. fragilis, L. viridis and L. agilis)
and one snake (Coronella austriaca) species in South Mo-
ravia (Czech Republic). In this study, the larvae of Abbre-
viata sp. were observed numerous (embedded deeply in
submucosa of the stomach and small intestine) therefore
counting was difficult.

Geographic range: Europe Asia, and Western Australia
(Anderson, 2000).

Specimens deposited: PAU-HELM-15/2009
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Acanthocephala

Family: Echinorhynchidae

Acanthocephalus ranae (Schrank, 1788) Liihe, 1911
Prevalence, intensity and range: 63 of 298 hosts were
infected (21.14 %, 4.92 + 0.67 SE, 1 — 26).

Other reported hosts: Rana sp., Bombinator sp., Hyla sp.,
Triturus sp., Salamandra sp., Diemictylus viridescens
(Yamaguti, 1963), Bo. bombina (Buchvarov, 1977;
Grabda-Kazubska & Lewin, 1989; Yildirnrmhan et al.,
2001a), Bo. variegata (Buchvarov, 1977; Grabda-
Kazubska & Lewin, 1989), B. viridis (Buchvarov, 1977,
Yildirimhan, 1999a; Vashetko & Siddikov, 1999;
Shimalov & Shimalov, 2001; Diisen & Oguz, 2010), B.
bufo (Yildinmhan & Karadeniz, 2007; Diisen, 2011), B.
calamita (Shimalov & Shimalov, 2001); H. arborea
(Diisen & Oz, 2004), R. arvalis, R. dalmatina (Buchvarov,
1977; Diisen et al, 2009); R. temporaria (Buchvarov, 1977,
Cedhagen, 1988; Kuc & Sulgostowska, 1988b), R. escu-
lenta (Buchvarov, 1977; Kuc & Sulgostowska, 1988b), R.
macrocnemis (Yidirimhan et al., 1997b; Yildirimhan et
al., 2006b; Diigen, 2007), R. camerani (Yildirimhan et al.,
2006a), M. caucasica (Yildirimhan et al., 2001b; 2005b),
R. kurtmuelleri (Hristovski et al., 2000), R. tavasensis
(Diisen, 2012), 4. fragilis (Shimalov et al., 2000), N. natrix
(Yamaguti, 1963; Shimalov & Shimalov, 2000).
Geographic range: Europe, U.S.A., Russia (Yamaguti,
1963); Turkey (Oguz et al., 1994).

Specimens deposited: PAU-HELM-16/2009

Family: Pomphorhynchidae

Pomphorhynchus laevis (Zoega in Miiller 1776) (larvae
and cysts)

Prevalence, intensity and range: Hosts infected, 55 of 298
(18.45%,21.36 £ 1.33 SE, 1 - 79).

Other reported hosts: In general, Pomphorhynchus laevis
occurs predominantly in cyprinid and also in salmonid
fishes with the Palaearctic distribution (Dudifidk & Snabel,
2001). P. laevis, is observed in several fish species in Tur-
key: barbel (Barbus plebejus escherichii), bleak (Alburnus
alburnus), chub (Leuciscus cephalus), common carp (Cyp-
rinus carpio), crucian carp (Carassius carassius), loach
(Nemachilus sp.), nase (Chondrostoma nasus), pike (Esox
lucius), sheatfish (Silurus glanis), (Oktener, 2003), and
tench (Tinca tinca) (Yildiz, 2003). A number of marine
and freshwater fishes have been reported as definitive
hosts of acanthocephalan P. laevis (Ziolkowska & Rokicki,
2003). Buchvarov (1977) and Diisen and Oguz (2008)
observed in Rana ridibunda and Veith and Erpelding
(1995) in fire salamander (S. salamandra) are reported P.
laevis.

Geographic distribution: Europe Buchvarov (1977)
Specimens deposited: PAU-HELM-17/2009

Seventeen helminth species were found infecting P. ridi-
bundus. The site of infection in the Eurasian marsh frog
and the data on infection parameters for each host and
helminth species are shown in Table 1. According the data



obtained 262 (87.91 %) P. ridibundus harbored the one or
more species of helminths and the remaining 36 (%)12.08
were uninfected. In summary, 4311 individuals of 17 hel-
minth species were collected from the 298 P. ridibundus
were examined. Digeneans and nematodes were observed
in both large-small intestines, lungs, rectum, mesenteries
and organ surfaces; cestode and acanthocephalans were
also observed in small intestine of P. ridibundus. There
were 2.57 £ 1.56 (1 — 7 with a range from) helminth spe-
cies per infected host and there were 14.46 helminth indi-
viduals per infected host (except Abbreviata sp., uncounta-
ble). The helminth species that were observed in P. ridi-
bundus, are common parasites of European anurans and
also, some reptiles (e.g. E. colubrimurorum), aquatic birds
(e.g. Eustrongylides sp.) fishes (e.g. P. laevis) (Yamaguthi,
1958, 1961, 1963; Liang-Sheng, 1958; Buchvarov, 1977,
Yildirimhan, 1999; Anderson, 2000; Dudindk & Snébel,
2001; Diisen & Oz, 2006, Yildirimhan et al., 2007, Diisen
et al., 2010a; Diisen, 2012). P. ridibundus represents a new
host record for Nematotaenia dispar in Turkey.

The present study on the helminthfauna on P. ridibundus,
Eurasian marsh frog in Denizli province (inner-west Ana-
tolia region Turkey), offers a contribution to the present
knowledge in this field.
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