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Abstract

During the ecological study of 19 specimens of Prussian carp (Carassius gibelio, Bloch, 1782) from Tundja River, by
applying standard techniques for parasites, an infestation was found with the acanthocephalan species
Acanthocephalus anguillae (Miiller, 1780). Helminth parasites were recorded in 5 Prussian carp specimens (26.32%).
The established helminth species is autogenic species, matured in fish. In the component community of Carassius
gibelio from Tundja River A. anguillae is core species. This study is the first that presents the Prussian carp’s
endohelminth species biodiversity from Tundja River, Bulgaria. The established in this study parasite species is
discussed and compared with previous researches of parasite communities of C. gibelio from Bulgaria.This is the first
report of Acanthocephalus anguillae for the helminth communities of Prussian carp for river related to Aegian Basin in

Bulgaria.
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INTRODUCTION

The Tundja River is the third-longest river in
Bulgaria (349.5 km on Bulgarian territory) after
the Danube and Iskar. The Tundja River
springs from the central parts of Stara Planina
north of Kalofer. After Kalofer passes from
west to east between the mountain ranges of
Stara Planina to the north and Sredna Gora to
the south. After city of Sliven, the river flows
to the southeast and below city of Yambol - to
the south direction and leaves Bulgaria in the
Edirne direction, where it merges with Maritsa
River (Evros). The river is related to Aegean
Basin and is included in the National
monitoring program (Water Body Type
BG3TUS570R066) (Regulation 1/2011).

The Tundja River is impacted of domestic
wastewater and, ‘poor’ to ‘bad’ nutrient quality
prevails (Skoulikidis et al., 2009). Species
composition of the ichthyofauna of Lower
stream of Tundzha River is presented by 19
fish species belonging to 8 families (Kolev,
2014). Fish parasite communities and biodiver-
sity from the Tundja River were studied not
often (Kakacheva-Avramova, 1972; Kirin et
al., 2013; Chunchukova & Kirin, 2020). This
study is the first that presents the results of
examinations of the Prussian carp’s (Carassius
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gibelio, Bloch, 1782) endohelminth species
biodiversity from Tundja River, Bulgaria.

MATERIALS AND METHODS

In the summer of 2019, fish and fish parasites
are collected and examined from Tundja River
(city of Yambol). The city of Yambol (42°29'N
26°30'E) is located in south-eastern Bulgaria
and is situated on both banks of the Tundja
River.

Almost the entire Lower Tundja River from the
city of Yambol till before leaving Bulgarian
boundaries is about to be pronouncing as
Protected Zone (NATURA 2000 zones: Reka
Tundzha 2 BG0000195).

A total of 19 specimens of Prussian carp from
Tundja River are collected and examined in
2019. Fish are caught by angling. The scientific
and common name of fish host is used
according to the FishBase database (Froese &
Pauly, 2021). The fish are examined imme-
diately after their capture for gastrointestinal
helmiths (an incomplete parasitological study),
using standard techniques. The samples are
counted and identified using keys of Bauer et
al. (1981), Bauer (1987) and Bykhovskaya-
Pavlovskaya (1985). Acanthocephalan speci-
mens are examined as temporary slides in



ethanol-glycerin and identified (Petrochenko,
1956; Ergens & Lom, 1970; Bykhovskaya-
Pavlovskaya, 1985).

The ecological terms prevalence (P%), mean
intensity (MI) and mean abundance (MA) are
used and calculated, based on Bush et al.
(1997). The dominant structure of the compo-
nent helminth communities was determined
according to the criteria proposed by Kennedy
(1993) based on the prevalence (P%) as:
accidental (P% < 10), component (P% < 20)
and core (P% >20) species.

RESULTS AND DISCUSSIONS

A total of 19 specimens Prussian carp
(Carassius gibelio from Tundja River were
collected and examined for parasites. Helminth
parasites were recorded in 5 Prussian carp
specimens (26.32%) from Tundja River. Only
one parasite species was identified - the
acanthocephalan  species  Acanthocephalus
anguillae (Miiller, 1780). The mean intensity of
A.anguillae is 1.6 + 0.8 and the mean
abundance is 0.42 £+ 0.82 (Table 1). The only
established helminth species occurred as adult.
A. anguillae is autogenic species matured in
fish.

Carassius gibelio is classified as least concern
species (LC=Least Concern; IUCN Red List

Status). The Prussian carp is not included in the
Red Data Book of the Republic of Bulgaria
(Golemanski, 2011). Carassius gibelio is not
typical for Bulgarian waters but is introduced
(Stefanov, 2007). Prussian carp is a freshwater,
benthopelagic, brackish, potamodromous fish
species (Froese & Pauly, 2021). In Bulgaria,
this species is widely distributed in most
marshes, plain and sub mountain lakes, dams
and rivers (Vassilev & Pehlivanov, 2005).
Prussian carp is omnivorous and feeds on
larvae of plankton, benthic invertebrates, plant
material and detritus (Froese & Pauly, 2021).
Carassius gibelio can tolerate low oxygen
concentrations and pollution (Kottelat &
Freyhof, 2007).

The life cycle of A. anguillae is accomplished
with the precipitation of the intermediate
crustacean host - Asellus aquaticus (Linnaeus,
1758)  (Petrochenko, 1956; Kakacheva-
Avramova, 1983; Bauer, 1987). 4. aquaticus is
a bioindicator for a-mesosaprobity (Johnson et
al., 1993). Fish are definitive hosts for this
acanthocephalan species, but there is also data
from Bulgaria for paratenic host Lutra lutra
(Dimitrova et al., 2008).

A. anguillae was reported as parasite of other
cyprinids from Tundja River (Table 2).

Table 1. Ecological indices of the helminth parasite of C. gibelio from Tundja river
(N - number of examined fish specimens, n - number of infected hosts, p - number of parasites, P% - prevalence ,
MA - mean abundance, MI - mean intensity)

Helminth species N n

p

P% MA + SD MI £ SD Range

19 5

Acanthocephalus anguillae

8

26.32 0.42 +0.82 1.6+£0.8 1-3

Table 2. Fish species reported as hosts of
Acanthocephalus anguillae from Tundja River in
Bulgaria

Host References

Alburnus alburnus Kirin et al., 2013

Squalius cephalus Chunchukova & Kirin, 2020

Chondrostoma Chunchukova & Kirin, 2020

vardarense

For the same cyprinid hosts from River Tundja
was reported also the acanthocephalan species
Pomphorhynchus laevis (Miiller, 1776), but
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from earlier
1972).

The established in this study Acanthocephalus
anguillae is an intestinal parasite of many
freshwater fish in Bulgaria mainly from
Cyprinidae family, and also there are records
from families Salmonidae and Percidae (see
Table 3). The records are from different rivers
in Bulgaria, with the exception of the data for
Srebarna Lake (Shukerova et al., 2010;
Shukerova & Kirin, 2019), which is probably
due to the connection of the Lake with the
Danube River.

study (Kakacheva-Avramova,



Table 3. Overview of fish species registered as hosts of Acanthocephalus anguillae in Bulgaria and their locality

Fish host \ Locality | References
Cyprinidae Family
Alburnus alburnus Maritsa River Kakacheva-Avramova (1965)
Margaritov (1965)
Tundja River Chunchukova & Kirin (2020)
Arda River Kirin (2003)
Abramis brama Danube River Atanasov (2012)
Chunchukova et al.(2016)
Barbus barbus Danube River Nachev & Sures (2009)
Atanasov (2012)
Chunchukova & Kirin (2018)
Barbus cyclolepis Chepinska River Margaritov (1965)
Luda Yana River Kirin (2002a)
Arda River Kirin (2003)
Blicca bjoerkna Danube River Margaritov (1966)
Kakacheva-Avramova (1977)
Carassius gibelio Danube River Atanasov (2012)
Chondrostoma vardarense | Tundja River Chunchukova & Kirin (2020)
Rutilus rutilus Chepinska River, Bistrica River Margaritov (1965)
Srebarna Lake Shukerova & Kirin (2019)
Squalius cephalus Barzia River, Chuprenska River Kakacheva-Avramova (1969)
Stryama River Kakacheva-Avramova (1973)
Kirin et al. (2005)
Palakaria River Kakacheva-Avramova & Menkova (1978)
Chepinska River Margaritov (1965)
Maritsa River Kirin (2000a), Kirin (2000b)
Chepelarska River Kirin(2002b)
Leuciscus idus Danube River Margaritov (1959)
Margaritov (1966)
Kakacheva-Avramova (1977)
Squalius orpheus Tundja River Kirin et al. (2013)

Family Percidae

Perca fluviatilis \ Srebarna Lake

Shukerova et al. (2010)

Family Salmonidae

Salmo trutta

\ Barzia River, Chuprenska River

| Kakacheva-Avramova (1969)

The ichthyofauna of the Lower stream of River
Tundja is presented by 19 fish species
belonging to 8 families (Kolev, 2014). Fourteen
of them were subject to ecogoparasitological
investigation in previous studies (Kakacheva-
Avramova, 1972; Kirin et al, 2013;
Chunchukova & Kirin, 2020). For ten of the
fish species was reported at least one
acanthocephalan species in these studies. This
is the first study of helminth fauna of Carassius
gibelio from River Tundja. Generally the
helminth fauna of Prussian carp was not very
often studied in Bulgaria.

For Bulgaria were reported twenty three
parasite species Paradilepis scolecina,
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Dactylogyrus  anchoratus, D.  extensus,
D. formosus, D. intermedius, D. minutus,
D. vastator, D. vistulae, D. wegeneri,
Diplostomum helveticum,
D. pseudospathaceum, D. rutili,
Ancyrocephalus  sp., Gyrodactylus medius,

G. shulmani, G. sprostonae, Urocleidus similis,
Paradiplozoon homoion, Posthodiplostomum

cuticola, Raphidascaris acus larvae,
Contracaecum microcephalum larvae,
Acanthocephalus anguillae and

Pomphorhynchus laevis as helminth parasites
of Carassius gibelio (Table. 4).



Table 4. Overview of parasite species of Carassius gibelio registered in Bulgaria

Authority

Helminth species

Margaritov
(1959)

Margaritov
(1964)

Margaritov
(1966)

Kakacheva-
Avramova
(1977)

Grupcheva
& Nedeva
(1999)

Shukerova
(2005)

Atanasov
(2012)

This
study

Paradilepis scolecina
(Rudolphi, 1819)

Dactylogyrus anchoratus
(Duyjardin, 1845)

Dactylogyrus extensus
Mueller & Van Cleave, 1932

Dactylogyrus formosus
Kulwiec, 1927

Dactylogyrus intermedius
Wegener, 1909

Dactylogyrus minutus
Kulwiec, 1927

Dactylogyrus vastator
Nybelin, 1924

Dactylogyrus vistulae
Prost, 1957

Dactylogyrus wegeneri
Kulwiec, 1927

Diplostomum helveticum
(Dubois, 1929)

Diplostomum
pseudospathaceum
Niewiadomska, 1984

Diplostomumrutili
Razmashkin, 1969

Ancyrocephalus sp.
Creplin, 1839

Gyrodactylus medius
Kathariner, 1893

Gyrodactylus shulmani
Ling, 1962

Gyrodactylus sprostonae Ling,
1962

Urocleidus similis
(Mueller, 1936)

Paradiplozoon homoion
(Bychowsky & Nagibina,
1959)

Posthodiplostomum cuticola
(Nordmann, 1832)

Raphidascaris acus
(Bloch, 1799), larvae

Contracaecum microcephalum
(Rudolphi, 1809), larvae

Acanthocephalusanguillae
(Miiller, 1780)

Pomphorhynchus laevis
(Zoega in Muller, 1776)

CONCLUSIONS

This is the first study of helminth fauna of
Carassius gibelio from River Tundja. The
determined helminth species 4. anguillae is a

Prussian carp’s from the studied ecosystems.
This is the first report of Acanthocephalus

core species for the helminth communities of
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anguillae for the helminth communities of
C. gibelio for river related to Aegian Basin in
Bulgaria.
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