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Abstract. Introduction. The lakes of the Vsevolozhsky District of the Leningrad Region are considered to be popular
places of tourist importance, where intensive amateur fishing is conducted. Data on the parasite fauna of the fish
species most commonly found in the biocenoses are important in ichthyopathology and medicine. The aim of the
study was to determine the systematic affiliation of trematode larvae in fish of the family Percidae from Lake Veroyarvi
in the Vsevolozhsky District of the Leningrad Region and to assess the safety of objects of fishing by the presence
of trematode larvae pathogenic to humans. Materials and methods. The material was collected in the summer and
autumn of 2022-2023. 15 individuals of perch (Perca fluviatilis) were studied by the method of complete parasitological
autopsy. Fixation and staining of the detected trematode metacercariae were performed using carmine acetic acid.
The fixed samples were studied using an XSP-128-201 binocular microscope. Results. Metacercariae of the family
Diplostomidae were found in the eyes of 14 out of 15 individuals of the perch. Numerous metacercariae of the Strigeidae
family have been identified in the connective tissue membrane of the swim bladder, the parenchyma of the ovary, and
mesentery of fish. Based on the analysis of the literature data, the life cycles, vertebrate and invertebrate hosts of
the identified trematodes are considered. The first intermediate hosts are gastropods; fish of the Percidae family are
the second intermediate hosts. Vertebrates, mainly birds, act as the final hosts. Conclusion. Larvae of trematodes
of the families Diplostomidae and Strigeidae, which do not pose a danger to humans, have been identified in the
organisms of fish of the Percidae family in Lake Veroyarvi, Leningrad Region.
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Pestome. BeedeHue. O3epa BceBonoxckoro paoHa JleHnHrpaackon 06nactit OTHOCAT K NONynsipHbIM MecTam Typu-
CTNYECKOro 3Ha4eHus:, Ha KOTOPbIX Be4eTCs UHTEHCUBHOE NobuTtensckoe pbibonoBCTBO. [laHHble 0 napasutodayHe
Hanbonee 4yacTo BCTpeYarLLMxcs BMAOB pbib B paccMaTpuBaeMblx 6UOLEHO3aX UMEIOT 3HAYEeHWe B UXTUONATONo-
T v megnuuHe. Yenb uccnedoeaHus — onpeaeneHne CMCTEMaTUYECKON NPUHAANEXHOCTN INYUMHOK TPEMATOA
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B pbibax cemencta OkyHeBble (Percidae) n3 o3epa Beposipsu BceBonoxckoro paitoHa JleHnHrpaackon obnact u
oLeHKka 6e30nacHoOCTM 06beKTOB pbIOOIOBCTBA NO HANMYMIO B HAX JIMYMHOK TPEMATOZ, NATOTeHHbIX ANs YenoBeka.
Mamepuanbi u memodsbi. Coop maTepuana npoegeH NETOM 1 oceHbto 2022-2023 rr. B nonesbix ycnosuax. Me-
TOAOM MOMIHOTO Napa3MTONOrMYeckoro BCKpbITUS uccnegoBaHo 15 ocobei okyHst 0BbikHOBEHHOTO (Perca fluviatilis).
Oukcaumio 1 oKpalunBaHue 0BHapYXEHHbIX MeTaLepkapuii TpeMaToA NPOBOAMMMN C UCMONb30BAHWUEM YKCYCHOKMCIIONO
kapMuHa. /13yyeHune dukcpoBaHHbIX 06pasLoB 0CYLLECTBNANN C UCMOMb30BaHNEM BUHOKYNSPHOro Miukpockona XSP-
128-201. Pesynbmamsl. B rnasax 14 u3 15 ocoben okyHs 0ObIKHOBEHHOTO 0OHapyXeHbl MeTaLepkapui CEMencTea
Diplostomidae. B coeanHutenbHOTKaHHOM 060n04Ke NnaBaTenbHOro Ny3blpsi, NAapeHxnuMe andHnKka u Gpbixerike
pblb BbISIBNEHbI MHOTOYNCNIEHHbIE MeTallepkapumn cemencTtaa Strigeidae. Ha ocHoBaHUM aHanu3a nuTepaTypHbIX
AaHHbIX PAaCCMOTPEHbI KU3HEHHbIE LKMbl, NO3BOHOYHbIE N 6ECN03BOHOYHbIE X035ieBa 06HAPYXEeHHbIX TPEMaTOA.
lMepBbIMK NPOMEXYTOYHBIMM X035€BaMM ABNAKOTCS OPIOXOHOTME MONMKCKM, pbiObl cemeiicTBa OKyHeBble — BTOpbIE
NPOMEXYTOYHbIE X0351eBa. B ponu oKOHYaTENbHbIX X035€B BbICTYNAOT NO3BOHOYHbIE XMBOTHbIE, MPEUMYLLECTBEHHO
nTuubl. Bbigodsl. B opraHuamax pbib cemelictsa Percidae B 03epe Beposipsu JleHuHrpaackoi obnactu onpeaeneHsbi
NNYnHKK TpemaTog cemeicTB Diplostomidae w Strigeidae, He npefcTaBnALLIME ONACHOCTb NS YenoBeka.

KnioueBble cnoBa: TpemaTtogodayHa, cemencTBo Diplostomidae, cemenictso Strigeidae, cemencTso Percidae,

nxTumonaroniorusa

INTRODUCTION

One of the most clinically significant groups of parasitic or-
ganisms are trematodes (class Trematoda). Representatives of
this class of flatworms have a variety of adaptations to parasi-
tism and are of enormous importance in the biosphere. In ad-
dition, many types of trematodes are parasites of humans and
economically significant animal species [1, 2, 12, 16].

The reservoirs of the Vsevolozhsky district of the Leningrad
region are popular for tourism. Due to the spread of recreatio-
nal fishing, the question arises about the safety of eating caught
fish [5, 10]. Most studies on parasite fauna of fish in large bodies
of water of commercial and fishery importance [8]. The parasite
fauna of fish living in small lakes of the Karelian Isthmus of the
Leningrad Region, both stagnant and flowing, is currently little
studied. This work focuses on the study of trematodes that are
important in ichthyopathology and medicine. For the first time,
data on the parasite fauna of fish of the family Percidae in Lake
Veroyarvi in the Leningrad Region are provided.

AIM

To determine the systematic affiliation of trematode lar-
vae in the organisms of fish of the family Percidae in Lake
Veroyarvi in the Leningrad Region and to assess the safety
of fisheries based on the presence of trematode larvae
pathogenic to humans.

MATERIALS AND METHODS

The basis for this work was the material collected in the
summer and autumn (June to September) of 2022-2023 in

Lake Veroyarvi, Vsevolozhsky District, Leningrad Region.
Collection, primary processing and study of the material
were carried out in field conditions. The body length and
weight of 15 common perch (Perca fluviatilis, family Perci-
dae) were assessed. A complete parasitological dissection
of the fish was performed to detect parasites of different
systematic groups [3] using an MBS-10 stereomicroscope
(LZOS, Russia). After the isolation of trematode larvae,
they were processed in accordance with the generally ac-
cepted method [15]. Acetic carmine was used to fix and
stain metacercariae [15]. The fixed samples were studied at
the Department of Medical Biology of St. Petersburg State
Pediatric Medical University using a binocular microscope
XSP-128-201 (Optitech, China). Photo and video recording
was carried out using a digital camera C510 (Levenhuk).
To determine the systematic affiliation of parasites, a guide
to parasites of freshwater fish was used [9]. Morphometric
studies were carried out in ImageJ software. For calibration,
a transmitted light micrometer object (LOMO, Russia) with a
division value of 0.01 mm was used.

RESULTS AND DISCUSSION

During a parasitological dissection of 15 common per-
ches, ranging in size 93 to 180 mm, weighing 9 to 89 g,
larvae of the family Diplostomidae were found in eyes of
14 individuals: the genus Diplostomum (Fig. 1, 2) and the
genus Tylodelphys (Fig. 3).

To determine the systematic classification of trematode
metacercariae, the number, location, and shape of calcare-
ous bodies (elements of the secondary excretory system)
were taken into account [15]. Detection of calcareous bodies
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ala
Fig. 1.

Metacercaria of Diplostomum sp. from the eye of a perch, Lake Veroyarvi, Leningrad Region; stained with acetic carmine: a —

general morphology, 10 objective; b — anterior end of the body, x40 objective (photo by Makarov D.V. — here and below)

Puc. 1.

MeTauepkapus Diplostomum sp. n3 rna3a okyHs 06bIKHOBEHHOrO, 03epo Bepospsu, lleHnHrpaackas o6nacTb; okpacka — YKCYCHOKMC-

NbIii KAPMUH: @ — 06Lwas Mopdonorus, 06bekTUB X10; 6 — nepeHMI kKoHel, Tena, 06bekTuB %40 (choto Makaposa [1.B. — 3pech 1 fanee)

is possible during observation in vivo and in unstained pre-
parations (Fig. 2).

According to literature sourses [10], representatives of
the family Diplostomidae are the most common fish para-
sites that cause trematodosis. These trematodes are cha-
racterized by complex life cycles, including development
with a change of three hosts: two intermediate and one
definitive. Mature Diplostomidae parasitize in the digestive
system of birds, while metacercariae (one of the larval sta-
ges) live in the body of fish or amphibians. The development
of parthenites of these trematodes occurs inside the body of
the mollusc [13].

Parasitism of the generae Diplostomum and Tylodelphys
of the family Diplostomidae in the eyes of fish has a nega-
tive effect on functioning of the visual organ and modifies
feeding behavior [21, 26]. It is known that the presence of
metacercariae of various species of the genus Diplostomum
in the eye lens leads to development of parasitic cataracts
(diplostomosis) in fish. Metacercariae parasitism in the eyes
of young fish is especially dangerous. This parasite causes
significant harm to fish farming.

Unlike the metacercariae of Diplostomum, the meta-
cercariae of species of the genus Tylodelphys are loca-
lized in the vitreous body and have significant mobility.
Parasitism of Tylodelphys metacercariae in the vitreous
body does not result in the development of parasitic ca-
taracts in fish. However, due to ability to actively move
inside the eye, Tylodelphys metacercariae can change
the behavior of their intermediate hosts depending on
the day time, which is important for implementation of

Fig. 2. Metacercaria of Diplostomum sp. from the eye of a perch,
Lake Veroyarvi, unstained preparation, x10 objective
Puc. 2. Merauepkapua Diplostomum sp. U3 rnasa okyHs, 03epo

BepospBu, HeoKkpalleHHbIN npenapat, 06bekTUB X10

the parasite’s life cycle [26]. Infected fish lose an abi-
lity to orient themselves normally in space and become
easy prey for the final host.

In our study, the work was carried out in field conditions,
which allowed us to study the eyes of fish with live larvae. In
the vitreous body, mobile metacercariae were found, which
was recorded during video filming (Fig. 3 — frame from the
video record).

Results of the study indicate a high level of infected
fish of the family Percidae with larvae of trematodes of the
family Diplostomidae and are consistent with data obtained
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during the study of other reservoirs of the Leningrad Region
in 2005-2023 [8, 10]. Despite the large number of larvae in
the eyes, they were not found in brain of fish. However, ac-
cording to literary data, the brain is one of the most affected
organs after the eyes [18, 19, 24]. Metacercariae parasitism
in the eyes of fish (especially young fish) can cause their
death. However, representatives of the genera Diplosto-
mum and Tylodelphys do not pose any danger to humans.
Numerous (several dozen) metacercariae of the fa-
mily Strigeidae were found in the connective tissue mem-
brane of the swim bladder (Fig. 4, a) of three individuals of
Perca fluviatilis, in parenchyma of the ovary (Fig. 4, b) of
one fish, and in mesentery of two individuals. The larvae
of trematodes of the family Strigeidae are often enclosed

Metacercariae of Tylodelphys sp. from the vitreous body of

Fig. 3.
the eye of a perch (still from a video recording)
Puc.3. Metauepkapuu Tylodelphys sp. u3 cTeknoBuaHOro Tena

rnasa oKyHsi 0GbIKHOBEHHOIO (Kaap U3 BuLe03anucm)

in thick-walled capsules of complex structure, with a car-
tilaginous or gelatinous consistency. Mechanical extraction
of metacercariae from such capsules for the purpose of re-
search is difficult [3].

The life cycle of most trematodes of the family Strigeidae
includes three hosts: a definitive host and two intermediate
hosts [14]. The first intermediate hosts are gastropods, the
second are various invertebrates (molluscs, some annelids)
and vertebrates including fish. The final hosts are verte-
brates, mainly birds. Sexually mature individuals of these
trematodes live in their bodies. Some representatives of the
family, for example, Alaria spp., include a fourth (reservoir)
host and an additional stage, mesocercaria, in the life cycle
[4]. In this case, the reservoir host may be a human [17,
20, 22]. The representatives of the family Strigeidae that
we found and identified have no medical significance, but
the presence of parasites of the families Diplostomidae and
Strigeidae may affect the ichthyopathological condition of
fish, the organoleptic properties of fish raw materials and,
accordingly, the quality of fish products for human nutrition.

According to the literature, metacercariae of trema-
todes of the Paracoenogonimus ovatus spp. of the family
Cyathocotylidae [11], the Metorchis bilis spp. of the family
Opisthorchiidae [7] and Clinostomum complanatum spp. of
the family Clinostomidae [6] are found in the fish body of the
family Percidae, which are pathogenic for humans. In our
study, larvae of these species were not detected.

The first intermediate hosts of the trematode Paracoe-
nogonimus ovatus are molluscs of the genus Viviparus, the
second are various species of fish, and the final hosts are
predatory and fish-eating birds, as well as some mammals,

ala b/6

Fig. 4. Metacercariae of the Strigeidae family in the tissues of the internal organs of the perch: a — from the wall of the swim bladder in
the connective tissue membrane; b — from the ovarian tissue

Puc. 4.

MeTauepkapum cemeinctsa Strigeidae B TKaHAIX BHYTPEHHWUX OPraHOB OKYHSl 0OLIKHOBEHHOTO: @ — M3 CTEHKM NNaBaTeNibHOro ny3bl-

psi B cOeANHUTENBHOTKAHHOM 060M0YKe; 6 — M3 TKaHW ANYHUKA
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including humans [25]. The first intermediate hosts of the
Metorchis bilis spp. are molluscs of the family Bithyniidae,
the second intermediate hosts are fish (mainly the family
Cyprinidae), the final hosts are vertebrates that feed on fish
(birds, mammals), and humans can also act as a final host
[23]. The larvae of the Clinostomum complanatum spp. are
found in fish of the family Percidae. The first intermediate
host of the parasite are freshwater gastropods (pond snails
of the genus Lymnaea, etc.). The final hosts are many spe-
cies of fish-eating birds (herons, etc.), in which sexually ma-
ture helminths are localized in the pharynx, and in some
cases, mammals and humans [6].

CONCLUSION

1. In tissues and organs of fish of the family Percidae
from Lake Veroyarvi in the Vsevolozhsky district of the Le-
ningrad region, trematode larvae of the families Diplostomi-
dae and Strigeidae were found.

2. The most common parasites of a perch are repre-
sentatives of the family Diplostomidae, found in 14 out of
15 individuals.

3. The study did not identify any trematode species that
are dangerous to humans.
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