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First record of Cathaemasia hians (Trematoda: Cathaemasiidae) in a new bird host,
the Eastern Imperial Eagle (Aquila heliaca)
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An injured young individual of the Eastern Imperial Eagle (Aquila heliaca; Accipitridae) from the
Protected Bird Area ,MedzibodroZie” in the south-eastern Slovakia was subjected to the complete

clinical examination at the Clinic for Birds and Exotic Animals of the University of Veterinary Medicine
and Pharmacy. Adult trematodes were isolated from the pharynx of the eagle after oesophagoscopy.
The morphological and molecular identification of the flukes confirmed a trematode Cathaemasia hi-
ans (Cathaemasiidae), the obligate parasite of black storks (Ciconia nigra) and white storks (Ciconia
ciconia). This finding represents the first documented case of C. hians in new bird host species and
indicates broader spectrum of definitive hosts of the fluke.

Keywords: eagle, parasites, flatworm, molecular identification, ISrDNA

Introduction

The Eastern Imperial Eagle (EIE), Aquila heliaca Savigny, 1809
(Accipitridae) is a large-sized territorial raptor classified as vul-
nerable species in the International Union for Conservation of
Nature’s Red list of Threatened Species (BirdLife International,
2023a). While the global population of the EIE has been declining
(Collar et al., 1994; BirdLife International, 2023b), the population
size of A. heliaca in Europe is estimated around 1800-2200 pairs,
reflecting a significant increase compared to previous estimations
(Demerdzhiev et al., 2011).

Distribution area of breeding EIE extends along the forest-steppe
zone in East-Central Europe, including the Carpathian Basin and
Balkan Peninsula, and covers a large part of Eastern Asia up to
the Baikal Lake (del Hoyo et al., 1995; Vili et al., 2009). Partially
isolated eagle’s population is formed in the Carpathian Basin in the
territories of northern Serbia, Hungary, Ukraine and Slovakia, and
their range extends westward into the Czech Republic and Austria.
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Suitable biotopes for nesting pairs of the EIE are localized also
in south-western and south-eastern Slovakia (Danko & Chavko,
1996). The EIE is one of the rarest and endangered raptors, which
has to be regularly monitored and strictly protected under the local
legislations.

The main factors that have a negative impact on the eagle’s pop-
ulation are habitat alterations (e.g. increase of intensive farming
and forestry, habitat loss and degradation), adult mortality through
raptor persecution (e.g. illegal killing, shooting, trapping, and poi-
soning of birds of prey), and individual mortality along migration
routes caused by collisions with electric power lines (BirdLife Inter-
national, 2023b; Chavko et al., 2014).

Parasitic infections may also influence the health status of the
eagles as they cause decreased vitality, weight loss, or immuno-
suppression (Samour, 2005). The EIE is host of a broad spectrum
of parasites, including ectoparasites such as ticks, mites and flies
(Fenda & Lengyel, 2007; Araghi et al., 2015), flukes Metorchis bilis
(Sitko et al., 2016), Conodiplostomum spathula and Strigea fal-



conis, tapeworms Cladotaenia spasski, nematodes Synhimantus
laticeps, Porrocaecum angusticolle and Baruscapillaria falconis
(Komorova et al., 2017), and protists Trichomonas gallinae, Leu-
cocytozoon toddi and Haemoproteus sp. (Leppert et al., 2004; De-
merdzhiev et al., 2023). Thus, a complete clinical and parasitologi-
cal examination of injured eagles is important in order to determine
their overall health status. Parasites can also be detected during
the dissection of dead eagles.

In the present paper, flukes isolated from the pharynx of an injured
EIE from the south-western Slovakia were subjected to the mor-
phological and molecular identification. The current findings were
discussed in a parallel with up-to-date knowledge on the host
specificity of flukes determined.

Material and Methods

An Eastern Imperial Eagle male of approximately 1-year-old, was
found unable to fly with a broken wing due to a collision with an
electric power line in the cadastre of the municipality of Leles in the
Latorica Protected Landscape Area in the south-eastern Slovakia
in August 2022 (Fig. 1). This territory belongs to the Protected Bird
Area called ,Medzibodrozie”. The bird was hospitalized, examined
and treated in the Clinic for Birds and Exotic Animals at the Uni-
versity of Veterinary Medicine and Pharmacy in KoSice, Slovakia.

Clinical examination of the eagle’s beak cavity revealed photopho-
bic parasites upon entering trachea in the pharynx area. Oesopha-
goscopy using the endoscope Karl Storz Tele Pack Vet X LED RP
100 and a rigid endoscope with a diameter of 2.7 mm and 30°
was thus performed. Standard sedation with Isoflurane by inhala-
tion (Piramal Healthcare Voorschoten, Netherland) and basic fluid
therapy (Duphalyte + Physiological saline 80 ml/kg) was provided.
The mucosa of the oesophagus showed no visible macroscopic
changes, with a normal condition and no bleeding. The endopar-
asites were localized in the upper half of the oesophagus at the
transition from the beak cavity to the oesophagus. Three trem-
atodes were removed from the oesophagus; one individual was
morphologically identified according to the taxonomic key of Kost-
adinova (2005) and two specimens were fixed in 70 % ethanol for
molecular identification.

Genomic DNA was isolated from 20 mg of the parasites tissue
using the QIAamp® DNA Kit (QIAGEN, Hilden, Germany) follow-
ing the manufacturer’s instructions, diluted in deionized water and
stored at -20 °C. The molecular genotyping was based on the
partial sequences of the large subunit of the ribosomal RNA gene
(IsrDNA) using universal primer pairs originally described by Olson
et al. (2003). For PCR amplification, the forward primer LSU-5 (5'-
TAGGTCGACCCGCTGAAYTTAAGCA-3) and the reverse primer
1500R (5'-GCTATCCTGAGGGAAACTTCG-3), were used. The
PCR amplifications were run as follows: 5 min at 94 °C as an initial
step; then 30 cycles of 1 min at 94 °C, 1 min at 54 °C, and 2 min at
72 °C. The final step was 10 min at 72 °C. The PCR products were
loaded on the 1.5 % agarose gel and purified using exonuclease |

and shrimp alkaline phosphatase (Werle et al., 1994).
Sequencing was performed using automatic genetic analyser
Applied Biosystems 3130xI (Applied Biosystems, Foster City, Cal-
ifornia, USA) and BigDye Terminator v3.1 Cycle sequencing kit
(Applied Biosystems). Sequencing was performed from both direc-
tions using PCR primers and three internal primers: 300F (5-CAA-
GTACCGTGAGGGAAAGTTG-3'), 400R (5-GCAGCTTGACT-
ACACCCG-3), and (5-CCGTCTTGAAACACGGACCAAG-3)
(Olson et al., 2003). Contiguous sequences were assembled and
inspected for errors using the Geneious software (version 10.0.5,
Biomatters, Auckland, New Zealand). The obtained sequences
were deposited in the GenBank, EMBL, and DDBJ databases un-
der the accession numbers OR415298 and OR415299.

Ethical Approval and/or Informed Consent

Not applicable. Examined Eastern Imperial Eagle was hospitalized
in wildlife rehabilitation station at the Clinic for Birds and Exotic
Animals, University of Veterinary Medicine and Pharmacy, Komen-
ského 73, 041 81 Kosice, Slovakia. Parasites were removed by
veterinarians for diagnosis purposes using standard veterinary
procedure.

Results and Discussion

The main morphological criteria for the identification of fluke were
size and flattened shape of the body, appearance of cuticle, local-
ization and shape of oral and ventral suckers, and specification
of digestive and reproductive systems (Konigova et al., 2015).
The morphological examination indicated that the fluke isolated
from the oesophagus of injured EIE is Cathaemasia hians (family
Cathaemasiidae). The taxonomy based on morphological markers
was supplemented with the molecular genotyping for more reliable
species identification.

Sequence analyses of partial IsrDNA (1252 bp) revealed identical
sequence structure of both analysed specimens with no intraspe-
cific variation. Comparison of the obtained sequences with data
deposited in the GenBank database revealed 99.9 % sequence
similarity with partial IsSrDNA of Cathaemasia hians (GenBank
accession number KT956947) isolated from the ram’s horn snail
Planorbis planorbis from Czech Republic (Tkach et al., 2016).
The life cycle of C. hians involves two intermediate and one de-
finitive hosts. Prosobranch and pulmonate snail species of the
families Planorbiidae and Lymnaeidae may serve as the first in-
termediate hosts (Szidat, 1939; Zhytova & Korol, 2012). In Central
Europe, larval development of the parasite occurs specifically in
great pond snail Lymnaea stagnalis and ram'’s horn snail Planorbis
planorbis (Grabda-Kazubska et al., 1990; Faltynkova et al., 2008;
Zhytova & Korol, 2012), which are commonly found in permanent
swamps often visited by storks. Cercariae develop in typical echi-
nostomatid rediae in snails and penetrate the second intermediate
hosts, amphibian tadpoles. Infective metacercariae encyst in con-
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Fig. 1. Schematic presentation of the Carpathian Region and the finding site of Cathaemasia hians from an injured Eastern Imperial Eagle (Aquila heliaca)

in south-eastern Slovakia. a, Eastern Imperial Eagle examined; b, C. hians isolated from oesophagus. AU, Austria; BA, Bosnia and Herzegovina; BG, Bulgaria;
CZ, Czech Republic; HR, Croatia; HU, Hungary; PL, Poland; RO, Romania; RS, Serbia; Sl, Slovenia; SK, Slovakia; UA, Ukraine.

nective tissues in and around the eyes and nares (Grabda-Kazub-
ska et al., 1990; Kostadinova, 2005). The European fire-bellied
toad (Bombina bombina), the marsh frog (Pelophylax ridibundus),
the edible frog (Pelophylax esculentus), and amphibians of the
family Ranidae serve as the second intermediate hosts of C. hians
(Volgar-Pastukhova, 1959; Grabda-Kazubska & Lewin, 1989).

Birds, definitive hosts of C. hians, become infected either by con-
suming infected frogs or through the passive transfer of highly mo-
tile trematodes from the oesophagus of adults to nestlings during
feeding (Merino et al., 2001). This obligate trematode species is
well-known for infecting birds of the family Ciconiidae (e.g. Merino
et al., 2001; Liptovszky et al., 2012; Ramilo et al., 2021). Black
storks Ciconia nigra and white storks C. ciconia were the only con-
firmed bird species infected with C. hians and infections of other
species have not been reported until now. Black storks are more
susceptible to infection with C. hians compared to white storks
due to their distinct feeding habits. White storks predominantly
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feed on arthropods and earthworms found in dry pastures or in
rubbish dumps (Alonso et al., 1991), while black storks feed on
frogs or other amphibians, fishes, salamanders and molluscs from
swamps and slow flowing waters (Merino et al., 2001; Liptovszky
etal., 2012).

Infections of C. hians in storks were reported from Hungary (Lip-
tovszky et al., 2012), Spain (Merino et al., 2001), Portugal (Ramilo
etal., 2021), Germany (Schuster et al., 2002) and Czech Republic
(Sitko & Heneberg, 2015). In Slovakia, the juvenile stages of C.
hians were found in an oesophagus and cuticle layer of ventricu-
lus of six black storks and 20 white storks (Macko, 1960). The
intensity of infection was 4 - 42 and 1 - 86 trematodes in black
storks and white storks, respectively. More than 50 years later,
a morphological description of C. hians isolated from an injured
adult black stork in eastern Slovakia was provided along with a de-
tail histopathology of the upper part of the bird’s digestive system
(Kénigova et al., 2015).



The C. hians infection in the EIE can be explained by the food
strategy of this bird of prey. The largest proportion of the diet of the
EIE includes mammals, e.g. sousliks (Spermophilus sp.), leporids
(Leporidae), and hedgehogs (Erinaceus sp.), followed by birds
(e.g. Corvidae, Laridae, or Ciconiidae) and reptiles (e.g. Squa-
mata sp., Testudinidae) (Demerdzhiev et al., 2022). The smaller
proportion of the EIE diet is made up of insects, fishes, and also
amphibians. The consumption of amphibians infected with metac-
ercariae of C. hians represents the potential risk of infection of EIE
with this fluke species.

The currently reported C. hians infection in the EIE represents
the first record of this fluke in new bird host indicating broader
host spectrum of C. hians than so far documented. We can only
hypothesize if the infection of C. hians in eagles was previously
not detected due to rather rare opportunity for parasitologists and
veterinary doctors to perform complete parasitological examina-
tion of eagles, or if the infection was previously overlooked during
examination or biopsy of EIE. The present data indicate that the
inspection of beak cavity and oesophagus of EIE, but also of other
birds which have amphibians in their diet, is highly important for
more accurate knowledge on the host spectrum of C. hians. If the
EIE is specific or a dead-end host is unclear yet, and it should be
the subject of further investigation.
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