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(Nordmann, 1832) (Digenea: Diplostomatidae) in endemic and native fish of
Turkey: seven new host records
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ABSTRACT: This study was conducted to determine parasite infection with Posthodiplostomum cuticola in eight
fish species collected from five Rivers Basins of Turkey (Aras, Coruh, Sakarya, Marmara and Susurluk River Basins).
Five of eight fish species are endemic to Turkey. The highest values of prevalence and mean intensity (60.87%; 4.86)
of cysts with metacercaria of P. cuticola were recorded in Alburnus filippii, a native fish species in Agil Creek. At the
gross examination numerous black lesions were observed at the skin of the fishes. Microscopically black-spot disease
was revealed by melanin pigmentation and atrophy of fish muscles in lesioned areas. Parasites were covered by thing
connective tissue capsule. Alburnus escherichii, Alburnus filippii, Capoeta tinca, Chondrostoma angorense, Chon-
drostoma colchicum, Squalius pursakensis and Squalius turcicus were found as new host records for P. cuticola.
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INTRODUCTION
Poszhodiplostomum cuticola (Nordmann, 1832) is
a digenean parasitic fluke, responsible for black-
spot disease, a pathological condition manifested by
an intensive pigmentation of the cyst wall located
in the skin, muscle tissue and fins of freshwater fish
hosts throughout the world (Ondrac¢kova et al., 2004;
Zrn¢i¢ et al., 2009; Kvach et al., 2017).

In the complex life-cycle of P. cuticola involving
piscivorous birds as definitive hosts and planorbid
snails as first intermediate host, various fishes belong-
ing mainly to Cyprinidae and Cobitidae families play
the role of the second intermediate host (Ondrackova
et al., 2004; Markovic and Krsmanovic, 2008; Zrnci¢
et al.,, 2009). Members of Escoidae, Percidae and
Salmonidae could also represent hosts for P. cuticola
(Mierzejewska et al., 2004).

Fish reaction to the parasite presence consists in
dark pigment produced by decomposition of hemo-
globin and chromatophores disposed around metacer-
caria, the penultimate development stage of P. cutico-
la (Markovic and Krsmanovic, 2008; Markovic et al.,
2012). Although the black-spot disease is not deadly
to fish hosts in general, symptoms such as body defor-
mation, muscle fibers necrosis, kidney and liver dys-
trophy may occur and could be harmful to fry (Rol-
biecki, 2004; Markovic and Krsmanovic, 2008; Igbal
et al., 2014).
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To date, occurrence of P. cuticola infection was re-
ported only in six cyprind species from ichthyofauna
of Turkey: Alburnus chalcoides, Blicca bjoerkna, Co-
bitis cf. turcica, Cyprinus carpio, Scardinius erythrop-
thalmus and Vimba vimba (Oztiirk, 2005; Kirankaya
and Ekmekgi, 2011; Oktener, 2014; Altan and Soylu,
2018). Therefore, the aim of this paper was to assess
new host-parasite relationships in native and endemic
fish species from Turkish inland waters in which the
causal agent of black-spot disease is spread.

MATERIALS AND METHODS

Overall, 153 individuals from eight fish species
belong to 2 families (Cyprinidae and Cobitidae) and
5 genera were analysed: Alburnus escherichii Stein-
dachner, 1897 (Caucasian bleak); Alburnus filippii
Kessler, 1877 (Kura bleak); Capoeta tinca Heckel,
1843 (Anatolian khramulya); Chondrostoma an-
gorense Elvira, 1987 (Ankara nase); Chondrostoma
colchicum Derjugin, 1899 (Colchic nase); Cobitis
taenia Linnaeus 1758 (Spined loach); Squalius pur-
sakensis Hanko, 1925 (Sakarya chub) and Squalius
turcicus De Filippi, 1865 (Transcaucasian chub). The
study was carried out during 2010-2018 years. Fishes
were collected from seven different locations (Sey-
disuyu Creek, Pasinler Creek, Siivari Creek, Diizkdy
Creek, Cerpes Creek, Karagalti Creek, Agil Creek)
(Figure 1) capturing five different river basins of Tur-
key: Aras, Coruh, Sakarya, Marmara and Susurluk.
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For parasitic isolation, the skin and fins of the
host fish specimens were taken into Petri dishes with
physiological water. The parasites were separated by
a scalpel. Subsequently, the parasites were fixed in
70% ethyl alcohol medium between the lamella for
24 hours. The parasite samples were then stained with
hematoxylin (Pritchard & Kruse, 1982) and species
identified, according to Bykhovskaya et al (1962).

During the necropsy, clinically lesioned and ab-
normal pigmented samples of analyzed fish species
were collected and fixed in 10% neutral formalin
solution for histopathological examination. After fix-
ation tissue samples were routinely prepared by auto-
matic tissue processing equipment (Leica ASP300S;
Leica Microsystem, Nussloch, Germany). The sam-
ples were embedded in paraffin, and 5 pm serial sec-
tions taken from sections were prepared using a Lei-
ca RM 2155 rotary microtome (Leica Microsystem,
Nussloch, Germany). Then sections were stained with
hematoxylin and eosin (HE) and examined under the
40X a light microscope. Morphometric evaluation
and microphotography were performed using the Da-
tabase Manual cellSens Life Science Imaging Soft-
ware System (Olympus Corporation, Tokyo, Japan).

Table 1. Host fish species and their status

Prevalence (Pr %), as the percentage of hosts in-
fected with a particular parasite species or taxonomic
group and intensity (Int), as the number of individuals
of a parasite species in/on a single infected host were
calculated following Bush et al. (1997).

RESULTS

Among eight host species (Table 1) examined for
infestation with Posthodiplostomum cuticola (Nord-
mann, 1832), the highest prevalences (60.87%) of in-
fection were reached in Alburnus filippii, a native fish
from Agil Creek, followed by 4. escherichii (57.14%)
and Squalius pursakensis, endemic fish in Seydisuyu
Creek (55%) (Table 2). With respect of mean intensi-
ty, the highest values were recorded in A. filippii (Agil
Creek), A. escherichii (Seydisuyu Creek) and Capo-
eta tinca (Stivari Creek) (4.86; 4.75; 3.75 parasites/
fish, respectively).

At the histopathological analysis, most of the
black spots were composed of parasites surrounding
by thick fibrous capsule around the encysted parasite
developmental stages with periphery of the capsule
containing numerous melanocytes. Most of the lesions
contained one or more metacercariae of the parasites.

Fish Species Family Locality River Basin Status Izlf/rlllgr: _hNE(;r;l))
Squalius pursakensis Cyprinidae Seydisuyu Creek Sakarya Endemic 8.7-19.4
Alburnus escherichii Cyprinidae Seydisuyu Creek Sakarya Endemic 5.2-15.1
Chondrostoma angorense Cyprinidae Seydisuyu Creek Sakarya Endemic 8.2-11.5
Squalius turcicus Cyprinidae Pasinler Creek  Aras Endemic 10.2-14.9
Alburnus filippii Cyprinidae Pasinler Creek ~ Aras Native 8.9-12.3
Capoeta tinca Cyprinidae Stivari creek Sakarya Endemic 16.2-24.0
Chondrostoma colchicum Cyprinidae Diizkdy Creek  Coruh Native 7.6-13.4
Cobitis taenia Cobitidae Cerpes Creek Marmara Native 7.0-9.4
Capoeta tinca Cyprinidae Karagaltt Creek  Susurluk Endemic 10.4-18.6
Alburnus filippii Cyprinidae Agil Creek Aras Native 8.2-11.6

Table 2. Occurence of Posthodiplostomum cuticola infestation in fish community of study area
(N = total number of hosts examined; N’= number of infected fishes; Pr = prevalence)

Fish Species Locality N N’ Pr%  Total parasite =~ Mean Intensity
Squalius pursakensis Seydisuyu Creek 20 11 55 15 1.36
Alburnus escherichii Seydisuyu Creek 14 8 57.14 38 4.75
Chondrostoma angorense Seydisuyu Creek 11 4 36.36 7 1.75
Squalius turcicus Pasinler Creek 11 4 36.36 11 2.75
Alburnus filippii Pasinler Creek 12 4 33.33 9 2.25
Capoeta tinca Stivari creek 9 4 44.44 15 3.75
Chondrostoma colchicum Diizkoy Creek 16 1 6.25 2 2.00
Cobitis taenia Cerpes Creek 22 10 45.45 32 3.20
Capoeta tinca Karagaltt Creek 15 3 20 7 2.33
Alburnus filippii Agil Creek 23 14 60.87 68 4.86
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The melanin capsules often presented an opening
on the surface of cuticle layer. Amount of the mela-
nocytes was different in each nodule. Either not ob-
served at all or slight inflammatory reaction was ob-
served near the lesions (Figure 2). The lesions were

usually associated with migration of developmental
stages of the parasite within the host tissues. Atrophy
of the muscle near the parasitic lesion was commonly
noticed. Melanocytes were also observed between the
muscles near the cysts.

3 ==

=

iy B

) :@
o

o R
g ps
ey S

=]

=

Ll
.

e

Figure 2. Histopathology of the black spot lesions in fish muscle related to parasite developmental stages, with different severity of
melanocytic reaction. HE, Bars=200um (A, B), 100 um (C, D, E) and 50 pm (F).
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Figure 3. Black spot disease found in selected fishes in the present study

Grossly affected fishes exhibit multifocal black
spots in the skin which were different in shape and di-
ameter. Black spots were localized in all skin regions
from mouth to caudal fin (Figure 3). In some fish hy-
peremia was observed around the lesions.

DISCUSSION

Black-spot disease induced by P. cuticola was re-
ported before in freshwater fish of Turkey, however
there was no histopathological information available
up to date. Worldwide, there is still a paucity of data
concerning histological examination of fish diag-
nosed with posthodiplostomatosis. Nevertheless, few
observations similar to ours on melanin deposits were
made on: Ctenopharyngodon idella from a fishpond
in Serbia (Markovic et al., 2012) and Blicca bjoerkna,
Rutilus rutilus, Scardinius erythrophthalmus from a
freshwater lake from Romania (Negrea et al., 2015).
Parasitological data have been reported just for four
species including A/burnus escherichii, Capoeta tin-

ca, Squalius pursakensis and Cobitis taenia (Oktener,
2014; Innal et al., 2016). On the other hand, P. cuti-
cola was reported only in Cobitis taenia of eight host
species. The prevalence and intensity levels of infec-
tion among host species differed by host and area. The
prevalence of P. cuticola infection in all host species
ranged from 6.25% to 60.87%. The difference in the
prevalence is likely due to abiotic parameters of sys-
tems and also biotic factors such as host health status,
age and size and fish community structure.

Bykhovskaya-Pavlovskaya et al (1962) stated that
this parasite is found in the most common cyprinids,
rarely seen in sturgeon, catfish and freshwater perch.
Fish specimens which were examined in this study
and recorded with P. cuticola infection support this
view. Oztiirk (2005) which recorded P. cuticola in-
fection in skin and fins of Cyprinus carpio stated that
the occurrence of parasite decreases in autumn and
winter reaching its highest level during the summer
period. The same research determined that P. cuticola
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infection was found in carp fishes of 15-20 cm in size,
but it was not found in fishes of 13 cm and smaller. In
contrast to Oztiirk (2005), in the present study small
sized fish individuals were found infected by P. cuti-
cola.

There is a little knowledge about pathology of the
black spot disease in fishes. Histopathological obser-
vations revealed that the black spots on the fishes are
melanized nodules formed against metacercaria of P,
cuticola. In addition, inflammatory cell infiltration and
atrophy of the skeletal muscle around the metacercar-
ia of the parasite were common findings indicating
inflammatory reaction. The parasites were penetrated
under the skin of the fish and formed encysted meta-
cercaria and covered by a thick fibrous capsule these
findings being in agreement with classical knowledge

(Lane and Morris, 2000; Bush et al., 2001).

As a result, in this study, P. cuticola was deter-
mined to be a parasite species found in various fish
species in different regions of Turkey. In addition,
histopathological effects of this parasite species on
host fish tissues were identified. In future studies, wa-
ter birds in the study areas where parasitized fish live
may be investigated whether they are infected with P
cuticola.
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