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Abstract

The purpose of the research is the morphological and molecular identification of trematodes found in the intestines of
migratory waterfowl with subsequent taxonomic evaluation.

Materials and methods. Mature specimens of trematodes were collected from the intestines of waterfowl (Fulica atra
and Aythya ferina) shot during the ecological-faunistic monitoring in the southern part of the Primorsky krai. Preliminary
morphological analyze revealed that trematodes belong to the Echinostomatidae family. The whole-mounts of worms
from F. atra were prepared using standard methods with alum carmine. Divergent domains of 28S ribosomal RNA gene
were sequenced and used to determine systematic position and relationships of discovered species of echinostome by
reconstructing Bayesian and Maximum likelihood trees.

Results and discussion. Trematodes found in the coots' intestine, should be described as Neomoliniella longicorpa in
the new genus Neomoliniella gen. et sp. nov., which is reliably confirmed by morphological and genetics data. Another
cryptic echinostomatid species sister to Neomoliniella gen. nov., and probably representing the separate unknown genus,
was demonstrated only on the phylogenetic reconstructions and confirmed by large genetic distances. Currently, this
taxon is indicated as Echinostomatidae gen. sp. and more evidence is needed for its validation. We also report about the
first detection of Echinostoma paraulum from A. ferina in the south of the Russian Far East. The biology, morphology of
each life cycle stage of newly described species of worms should be investigated to test not only their scientific but also
medical significance. For the first time in the history of the group, dichotomous keys for eight families of the superfamily
Echinostomatoidea and, to date, the largest of all previously known for the family Echinostomatidae identification chart -
dichotomous keys for the identification of 27 Palearctic genera were compiled.
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AHHOTauusA

Lienb nccnepoBaHumin — Mopdonormueckas n MonekynsapHasa naeHTudrKauma TpeMaTos, O6Hapy»KeHHbIX B KALLEUYHVKE MU-
rpYpyoLMX BOAOMNIABAOWYMX NTHL, C NOCEAYoLE TaKCOHOMUYECKOW OLEHKON.

Martepuanbl u meTogbl. MaTepranom CinyXunm noaoBo3pesible TPEMATOAbI, U3bATbIE U3 KALIEYHMKA OTCTPENAHHbIX B Xo4e
3K0J10ro-payHUCTUYECKOro MOHUTOPWHTa Ha tore Mprmopbsa Bogonnasatowux ntuy (Fulica atra v Aythya ferina). MpepnBa-
puTenbHbI MopdoNormyecknii aHanmn3 nokasan NPUHaaNexHoCTb TpemaTog K cemeincty Echinostomatidae. MNMpenapatbl
renbMUHTOB 13 F. atra roToBMAM C UCMOJb30BaHNEM CTaHAAPTHOW METOAMKM OKpaLUMBaHUA B KBaCLLOBOM KapMuHe. Hykne-
OTUAHbIE NOCNeA0BaTENIbHOCTY JOMEHOB reHa 28S pnbocomHol PHK 6binn paclumndpoBaHbl U NCNONb30BaHb Afs YCTaHOB-
JIEHUSI CUCTEMATUYECKOTO MONIOXKEHUA U GUNOTEHETNYECKMX OTHOLLEHU OOHAPYKEHHbBIX SXMHOCTOM MyTeM PEeKOHCTPYK-
LMK H6aliecoBCKOro iepeBa 1 fepeBa MakCMMaribHOTo Npasgonofobus.

PesynbTatbl 1 06cyxaeHue. B KuleuHnKe NbiCyXxn HalaeHbl TpemaToAbl, KOTOpbIX CneayeT paccMaTpuBaTb B COCTaBe
Hosoro poga Neomoliniella kak Neomoliniella longicorpa gen. et sp. nov., UTo NoATBepXAaeTcA AaHHbIMU Mopdonornu
1 reHetuky. CyllecTBOBaHMeE APYroro KpUMNTUYECKOro Buaa sxnHoctoMmaTug cectpuHckoro Neomoliniella gen. nov., u Be-
pOATHO MpefcTaBnstowWero cobol oTaeNnbHbIN HEM3BECTHbIN POA, MPOAEMOHCTPUPOBAHO TOMbKO Ha GuIoreHeTUYecKnx
PEKOHCTPYKLMAX 1 MOATBEPXKAAETCA 3HAUEHUAMY FreHeTUYeCKUX ANCTaHUUIA. B HacTosALLee Bpema 3TOT TaKCOH 0603HaueH
kak Echinostomatidae gen. sp. n gna obocHoBaHUsA ero BanuAHoOCT TpebyeTca Gosblie goKasaTenbcTs. Hamu Bnepsbie
obHapyxeHa Echinostoma paraulum B A. ferina Ha tore [lanbHero Boctoka Poccun. OcobeHHocTr 6uonorum n mopdonorum
KaXKAoW CTagnm XN3HEHHOTO LKA ONMCaHHbIX BUAOB refIbMUHTOB JOMIXKHbI ObITb UCCNIeoBaHbl A1 OLEHKM He TONbKO UX
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HayuYHOW, HO U MeAULMHCKOW 3HAUMMOCTHW. BnepBble B NCTOPUW U3yYeHUs rpynnbl Gbiin COCTaBNEHbI: ONpeaenuTebHasn
TabnMuUa Ans BOCbMM ceMeincTs HaacemencTea Echinostomatoidea 1 Ha cerogHALWHNIA AeHb caman 60nbluan 13 BCeX paHee
COCTaBIeHHbIX AN cemeiicTea Echinostomatidae Tabnvua gna onpefenexmns 27 naneapkTyeckmx poaos.

KnioueBble cnoBa: Echinostomatidae, ren 28S pPHK, TakcoHomus, onpegenvTenbHas Tabnuua, JanbHuin Boctok Poccun

BnaropapHocTtb. Mbl 6narogapHsl MaHkpatosy [. B., 3amectutento aupekTopa no opraHv3aumm nosesblX NcciefoBaHuin
HUM3M um. T. M. ComoBa PocnoTtpebHaa30pa, 3a NpefocTaBieHNne BOAOMNIABaOWMX AUKMX NTUL, A1 NPOBEAEHMA Napasn-
TONOMMYECKOro NccnefoBaHus.

npOSpa‘IHOCTb (I)I/IHaHCOBOIV'I AEATENIbHOCTL: B NpeACTaBNEHHbIX MaTepUanax nin metogax aBTopbl He UMEIOT (I)I/IHaHCO-
BOW 3anHTEPECOBAHHOCTA.

KoH$NUKT NHTepecoB oTcyTCTBYET.

Ana untuposanua: Bativymuc K. C,, BopoHosa A. H., AHopees M. E., llenkaHos M. t0. Mopdonorunyeckasa n monekynsapHas
naeHTndukauma Neomoliniella longicorpa gen. et sp. nov. (Digenea: Echinostomatidae) n3 obbikHoBeHHoOW nbicyxu Fulica
atra (Aves: Rallidae): TakcoHommueckas oueHKa // Poccnincknia napasutonornyecknii xypHan. 2023. 7. 17. N2 2. C. 181-197.
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Introduction

The family Echinostomatidae Looss, 1899
exhibits substantial taxonomic diversity which
is associated with a broad range of susceptible
definitive host and cosmopolitan distribution.
Most species parasitize poultry, wild birds and
mammals. It is widely known that migratory
birds of Primorsky Krai are carriers of parasitic
infections which can lead to the death of poultry
and have a direct impact on agriculture and
human food safety. Moreover, echinostomiasis
is difficult to control, because of the wide range
of aquatic second intermediate hosts (snails,
bivalves, crustaceans, fish, and amphibians)
distributed in domestic and native environments.

There are 46 species of echinostomes that
commonly infect birds in the Russian Far East
[2]. Adult echinostomatids are characterized by
significant morphological convergence and as
a consequence inadequate species descriptions,
poor diagnoses, extensive synonymy and species
complexes (for example Echinostoma revolutum,
Echinoparyphium recurvatum) [7, 12, 13]. That
is why molecular techniques in the study of
this group have achieved significant success. A
variety of genetic markers have been developed
and used effectively to differentiate among
echinostome species irrespective of life cycle stage
[7, 13, 18, 19, 21-23]. To date, however, there
is insufficient data regarding levels of genetic
variation and phylogenetic relationships of Asian
echinostomes, especially from the Russian Far
East. Furthermore, mature worms were obtained
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only in an experimental study of its life cycles
[11], and since the second half of the 20th century,
data on the helminth fauna of birds in the natural
environment have not been updated.

Waterfowl (coots and ducks) were shot
during the ecological-faunistic monitoring in the
southern part of the Primorsky krai (Khasansky
district). Preliminary morphological analyses
revealed trematodes presumably belonging
to the family Echinostomatidae. We detected
damage to the intestinal mucosa, inflammation
and duodenal erosion - characteristics of clinical
pathology of echinostomiasis. The primary
aim of this study was the morphological and
molecular identification of trematodes found in
the intestines of migratory waterfowl in southern
Primorye with subsequent taxonomic evaluation.

Materials and methods

Sample collection

Ten adults of echinostome species were
collected from the intestines of shot birds - two
Eurasian coots Fulica atra Linnaeus, 1758 and
one common pochard Aythya ferina (Linnaeus,
1758). All specimens were washed thoroughly
in physiological saline, and then three and seven
specimens were preserved in 70 and 96% ethanol
for the morphological and molecular genetic
analyses, respectively.

Morphological analysis

The whole-mounts of three trematodes
from FE atra were prepared using standard
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methods: trematode specimens were stained in
alum carmine, dehydrated in a graded ethanol
series (75%, 80%, 96%), cleared in clove oil, and
mounted in Canada balsam. The preparations
were analyzed using ZEISS Primo Star (Carl
Zeiss, Germany). Measurements were made for
the whole-mounts using the software ZEISS
AxioVision 4.8.1 (Carl Zeiss, Germany) in the
Department of Cell Biology and Genetics of Far
Eastern Federal University. Three specimens of
Neomoliniella longicorpa Vainutis, Voronova,
Andreev, gen. et sp. nov. isolated from Eurasian
coot were deposited to the helminthological
collection of the Somov Research Institute of
Epidemiology and Microbiology, Vladivostok,
Russia, with accession No. FECEN-2.

DNA sequence analyses

Genomic DNA was extracted for seven adult
worms by the HotSHOT technique [26]. D1-
D3 domains of the 28S rDNA were amplified by
PCR in MiniAmp Plus thermal cycler (Thermo
Scientific) using DreamTaq Green Master Mix
(Thermo Scientific, Lithuania) and pairs of
primers digl2 and 1500R [24]. No gDNA (i. e.
negative) controls were included in each run.
Cycling conditions consist of a preliminary
denaturation at 94 °C for 3min, followed by 35
cycles of denaturation at 94 °C for 305, annealing
at 56 °C for 30s, elongation at 72 °C for 2min,
and a final product extension at 72 °C for 7 min.
Amplicons were enzymatically cleaned up with
ExoSAP-IT PCR Product Cleanup Reagent from
Thermo Scientific and then sequenced on Honor
1616 Genetic Analyzer (Superyears Company)
using BigDye Terminator v3.1 Cycle Sequencing
Kit (Applied Biosystems) (as instructed by the
manufacturer) and sequencing primers the same
as those used for PCR. Contiguous sequences
were assembled using Finch TV and MEGA 7.0
[16], and submitted to GenBank under accession
numbers: OP389066, OP408063-OP408064 and
0OP410306-0OP410309.

Sequence alignment and phylogenetic analyses

Seven partial 285 rDNA sequences generated
in the study were aligned with sequences of
representatives of the Echinostomatidae sensu
stricto available in GenBank with the aid of Clustal W
according to Tkach et al. [25]. The final, manually
refined data matrix (positions which could not be
unambiguously aligned were excluded from the
analysis) compiled of 36 28S rDNA sequences (D1-
D3) 1188 bp in length. Species names and accession
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numbers are indicated on the resulting phylogenetic
tree. A sequence for Caballerotrema sp. (KT956941)
was used as a root based on the topology of the
phylogenetic tree of the comprehensive molecular
phylogeny for the superfamily Echinostomatoidea
presented by Tkach et al. [25]. Genetic divergence
was estimated using genetic p-distance values, which
were calculated by including all substitution types
in MEGA 7.0. Phylogenetic relationships among
taxa were reconstructed using Bayesian inference
(BI) in MrBayes 3.2.7 software [10]. The MCMC
algorithm was performed using two independent
runs and sampled every 1000 generations, where
generations were added until the average standard
deviation of split frequencies was less than 0.01;
25% of generations were discarded as burn-in.
jModeltest v. 2.1.5 software [6] was used to select
the best nucleotide substitution model - TVM+G
for the gene data matrix. Additional Maximum
Likelihood (ML) analyses were performed with
PhyML 3.0 [8] run on the ATGC bioinformatics
platform  (http://www.atgc-montpellier.fr) ~with
a non-parametric bootstrap validation based on
1000 pseudo-replicates. In calculating maximum
likelihood trees, values of G and substitution rate
parameters we reset to those estimated by jModeltest
and nucleotide frequencies used were empirical.

Results and discussion

Morphologically worms isolated from E atra
were described as the new species, they well differed
from other closely related echinostomatids. Below
we provided the comprehensive description of
these worms.

Neomoliniella longicorpa Vainutis, Voronova,
Andreeyv, gen. et sp. nov. (Fig. 1, table 1)

Generic diagnosis. Neomoliniella gen. now.
belongs to the family Echinostomatidae by
several morphological characters: elongate body,
presence of the head collar covered with the spines
on the anterior end of the body, poorly developed
oral sucker, preacetabular intestinal bifurcation,
uterus pretesticular, tandem testes, vitellarium
restricted in the hindbody.

Neomoliniella gen. nov. has the highest
morphological affinity to the genus Moliniella
Hubner, 1939 [9, 20] by the following features
(Fig. 1): body elongate; reniform head collar; collar
marginal spines form continuous row; both testes
are elongate-oval, entire; vitellarium extends from
the posterior end of body to the level posterior to
the ventral sucker.
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Imm

Fig. 1. Adults of Neomoliniella longicorpa gen. et sp. nov.:

A - entire worm (holotype), ventral view; B - microphotograph of the holotype; C - schematic image
of the head collar. Abbreviations: cs - cirrus sac; ev — excretory vesicle; hc - head collar; o - ovary;
os - oral sucker; p — pharynx; sp — spines; sr — seminal receptacle; t - testes; u — uterus; vs — ventral sucker

[Puc. 1. B3pocnble ocobu Neomoliniella longicorpa gen. et sp. nov.:

A - uepBb LieNIMKOM (ronoTun), BeHTpasbHo; B — mukpodoTorpadua ronotuna; C — cxematnyHoe
n306pakeHne rofoBHOro BOPoTHUKa. COKpaLleHna: Cs — nonoBas bypca; ev — SKCKPETOPHbIN My3bipb;
hc - ronoBHON BOPOTHNK; O — ANYHUK; OS — POTOBAsA MPUCOCKA; P — GaPUHKC; SP — WUMb;

SI — CEMAMPUEMHUK; t — CEMEHHUKM; U — MaTKa; Vs — OpioLHas nprncockal

The characters distinguishing Neomoliniella gen.
nov. and Moliniella (from Hubner (1939) [9] and
Odhner (1911) [20]) on the intergeneric level are as
follows: the morphometric values of Neomoliniella
gen. nov. do not overlap those of Moliniella (see
Table 1), the minima values of Neomoliniella gen.
nov. are larger than maxima values of Moliniella;
internal corners of head collar each contain six
spines in Neomoliniella gen. nov. vs. five spines
in Moliniella; collar marginal spines ordered in
one row in Neomoliniella gen. nov. vs. two rows

Russian Journal of Parasitology / Poccrincknii napasnTonornyeckunii )XypHan

in Moliniella; lateral fields of the vitellarium do
not merge in posttesticular space and its posterior
border do not reach the posterior end of body on
some distance in Neomoliniella gen. nov. vs. follicles
merge in posttesticular space in Moliniella; anterior
border of vitellarium on the level between first and
second fifth of uterus in Neomoliniella gen. nov. vs.
in the midlevel or between first and second third of
uterus in Moliniella.

Among other echinostomatids, the
genera Echinostoma, Echinoparyphium, and

2023;17(2):181-197
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Echinodollfusia resemble Neomoliniella gen.
nov. by a number of morphological characters.
We performed the comparative morphological
analysis of Neomoliniella gen. nov. with the
species Echinostoma revolutum, Echinoparyphium
politum, and Echinodollfusia longiuscula as
the closest in morphology (shown in the
Table 1), their common features are (based on
the published data [1, 3, 17]): elongate body,
tandem testes; reniform head collar, vitelline
follicles do not merge in posterior end of body.
The common morphological features differing
these species from Neomoliniella gen. nov. are
as follows: collar marginal spines ordered in
double-row, vs. single row in Neomoliniella gen.
nov. Particularly Neomoliniella gen. nov. differs
from Echinodollfusia with smaller morphometric
values, shorter hindbody, tapered eggs, cirrus sac
dorsal to ventral sucker vs. preacetabular cirrus sac,
45 collar spines vs. 37-47 spines. Neomoliniella
gen. nov. has the following differential characters
in relation to Echinoparyphium: six spines in the
ventral corners of the collar vs. four corner spines;
larger size of body, oral and ventral suckers,
internal organs, and eggs; ventral sucker in first
fifth of body vs. on the border of first and second
fourth of the body. Neomoliniella gen. nov. differs
from the genus Echinostoma with: six corner
spines vs. 3-5 corner spines; elongate-oval, entire
testes vs. entire or lobed testes of irregular shape.

Type and only species. N. longicorpa Vainutis,
Voronova, Andreev, gen. et sp. nov.

Etymology. The generic name “Neomoliniella”
was given due to the high morphological similarity
with other echinostomatid genus Moliniella.

Description. Body unarmed, elongate, regular
in width, with slight widening in distal region of
uterus, and tapering of forebody from level of
intestinal bifurcation to head collar. Oral sucker
small, with reniform head collar, bearing 45
ellipsoid spines, 0.066 mm long, with 22 spines
per each side and one dorso-median spine: 33
marginal spines mainly in one row of which
dorso-median spines in two rows, and 12 corner
spines. On ventral side, six corner spines on each
of internal corners of head collar, where two in
lower row, and four - in upper. Subterminal oral
sucker approximately 3-8 times smaller than
ventral sucker. Respectively short pre-pharynx,
0.148 mm long, opening into muscular oval
pharynx. Esophagus nearly two times longer
than pre-pharynx. Intestinal bifurcation anterior

FAUNA, MORPHOLOGY AND SYSTEMATICS OF PARASITES

to ventral sucker. Ventral sucker in first fifth of
body, its posterior end cone-shaped. Anterior
and posterior testes large, elongate-oval, entire;
tandem, posterior to ovary, on border of middle
and fourth fifth of body; distance between testes —
0.629 mm. Small cirrus sac dorsal to ventral
sucker. Genital pore median or submedian,
anterior to ventral sucker. Ovary round, anterior
to similar in size, oval seminal receptacle. Uterus
in second fifth of body, with numerous large eggs,
extending to anterior border of ovarian region.
Vitellarium extending from posterior end of
body to border of first and second fifth of body,
not reaching ventral sucker on some distance.
Vitelline follicles numerous in both lateral fields,
small, and round. Excretory vesicle Y-shaped, in
posttesticular space. Excretory pore terminal.

Material examined
Host: Fulica atra delivered by Pankratov D. V.

Localization: isolated from intestine, collectors —
Vainutis K. S., Andreev M. E.

Holotype. Russia:  Khasansky  district,
Primorsky region, 5 October 2021, registration
no. FECEN 2-1.

Paratypes. Registration no. FECEN 2-2,
FECEN 2-3, same data as holotype.

Biology. The knowledge on life cycle is
incomplete. The only definitive host known is
Fulica atra.

Distribution. Khasansky district, Primorsky
region.

Etymology. The specific name “longicorpa”
was given after the elongated body of this worm.

Echinostomatidae is the one of the most
speciose and widespread families of trematodes.
The reverse side of this species richness is the
great difficulty in their identification due to
the great phenotypic similarity of adult forms.
At first glance, it was rather complicated to
distinguish the samples from the intestines of
two coots based on the morphology. Only with
the use of genetic data, we were able to make final
conclusions on the taxonomy and relationships of
the studied worms. The 28S rRNA gene was the
marker of choice, generating a high resolution
of the phylogenetic signal. Both ML and BI
analyses of the Echinostomatidae resulted in
consensus trees with similar well supported
topologies (Fig. 2). It is possible to distinguish
four successively brunched complex clades, which
include following genera: Echinoparyphium +
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Hypoderaeum (I), Moliniella (II), Echinostoma
+ Neoacanthoparyphium (III), Neomoliniella
gen. nov. + Echinostomatidae gen. sp. + Patagifer
+ Artyfechinostomum (IV). The latter clade (IV)
divided into two subclades, from which basal was
for Artyfechinostomum sufrartyfex and another
subclade was represented by monophyletic
generic groups, two of which were sister and
with reliable support were formed by newly
sequenced worms from Fulica atra: Neomoliniella
longicorpa sp. nov. and Echinostomatidae gen. sp.
The trematode from Aythya ferina clustered with
Echinostoma paraulum on one branch and gave a
100% similarity match with this species in BLAST.

No intragenera variation was detected
for newly described Neomoliniella and
Echinostomatidae gen. sp. Calculated genetic
differences between species within genera

FAUNA, MORPHOLOGY AND SYSTEMATICS OF PARASITES

represented on the tree (intragenus variability)
ranged from a minimum of 0.06% for Patagifer to
a maximum of 0.6% for Echinostoma. Sequence
divergence between Neomoliniella longicorpa,
Echinostomatidae gen. sp. and echinostomatids
genera included into the analyses ranged from
1.5 to 3.6% that perfectly falls within the level
of intergeneric variation (0.6-3.7%, table 2).
Some authors based on 28S sequences during
detailed pairwise comparisons of genetic
distances between Echinostomatidae genera
indicated following ranges 0.6-6.8% [21] and
0.9-8.7% [11]. Fixed ranges naturally depend
on the groups of comparison and length of the
marker sequences, so reciprocal fitness and/or
overlapping of marginal values, which has been
seen in this study, is the important factor that
influences validity of the final suggestions.

Table 2 [Tabnuua 2]

Average values of genetic p-distances between generic groups of echinostomes included into the analysis

[CpeAHVIe 3Ha4YeHUNA reHeTN4YeCKnx p-ﬂl/lCTaHLl,I/lVl mMmexay poaammn 3XMHOCTOM, BKJTlOY€HHbIMU B aHanus]

Ne Name [Pop] 1 2 3 4 5 6 7 8 9 10

1 | Artyfechinostomum 0.0049 | 0.0043 | 0.0048 | 0.0044 | 0.0051 | 0.0052 | 0.0055 | 0.0057 | 0.0047
2 | Echinoparyphium 0.036 0.0052 | 0.0056 | 0.0053 | 0.0016 | 0.0023 | 0.0046 | 0.0048 | 0.0054
3 | Echinostoma 0.030 0.030 0.0050 | 0.0049 | 0.0052 | 0.0049 | 0.0046 | 0.0044 | 0.0040
4 | Neomoliniella gen. nov. 0.028 0.035 0.032 0.0033 | 0.0055 | 0.0057 | 0.0049 | 0.0052 | 0.0038
5 | Echinostomatidae gen.sp. | 0.030 0.032 0.030 0.015 0.0051 | 0.0056 | 0.0045 | 0.0050 | 0.0034
6 | Euparyphium 0.037 0.006 0.030 0.036 0.032 0.0029 | 0.0048 | 0.0047 | 0.0050
7 | Hypoderaeum 0.035 0.009 0.029 0.034 0.034 0.010 0.0047 | 0.0051 | 0.0053
8 | Moliniella 0.035 0.026 0.031 0.031 0.032 0.026 0.027 0.0051 | 0.0042
9 | Neoacanthoparyphium 0.035 0.028 0.026 0.033 0.029 0.027 0.030 0.032 0.0046
10 | Patagifer 0.027 0.027 0.022 0.017 0.015 0.026 0.028 0.024 0.024

Note [[Mpumeuanme]. SD values are shown above the diagonal

[3HaueHua cpeaHeKkBaapatnyeCckoro OTKIOHEHMA NOKa3aHbl Hag AvaroHanbio]

Latter phylogenetic study performed by
Tkach et al. [25] based on the molecular genetic
data revealed eight valid families belonging
to the  superfamily  Echinostomatoidea:
Echinostomatidae, Echinochasmidae Odhner,
1910, Caballerotrematidae Tkach, Kudlai &
Kostadinova, 2016, Himasthlidae, Cyclocoelidae,
Fasciolidae, Philophthalmidae, and Psilostomidae.
That allows us to prepare complete dichotomous
keys (table 3) for distinguishing the above
families considering the keys earlier provided as
follows: for the subfamilies Echinostomatinae,
Echinochasminae, and Himasthlinae of which
latter two were later raised to family status [4]; for

the echinostomatoid families Echinostomatidae,
Philophthalmidae, Fasciolidae, and Psilostomidae
[14, 15]; for the families Caballerotrematidae and
Echinochasmidae [25].

The whole study resulted into making the
dichotomous keys (table 4) to 27 Palearctic genera
of the family Echinostomatidae including the
newly described Neomoliniella gen. nov. and to
those noted in the several famous publications
(14, 21, 25].

Conclusions

Our knowledge of the parasitic fauna of
migratory birds is far from complete. Results
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obtained in this study once again confirm the
importance of using molecular data in the
biodiversity researches. Earlier reported about
only three species of Echinostoma: E. chloropodis
(Zeder, 1800), E. grandis Baschkirova, 1946 and
E. ralli Yamaguti, 1934 found in the intestines of
the Eurasian coots in the south of the Russian
Far East. Based on phylogenetic reconstructions
and large genetic distances the new genus
Neomoliniella should be established. In the genus
Neomoliniella gen. et sp. nov. we described the
only species N. longicorpa, which well differs
morphologically from other echinostomatids.
Another cryptic echinostomatid species, sister to
Neomoliniella gen. nov., was detected using the
genetic data, and probably represents the separate
unknown genus. Currently this taxon is indicated
as Echinostomatidae gen. sp. and more evidence
is needed to confirm its validity. Representatives
of the family Echinostomatidae are believed
to have evolved as avian parasites with several
secondary host-switching events and changes
in transmission patterns that eventually led to
parasitism in other vertebrates, including humans
[4, 22]. The pathogenicity of echinostomatids
for humans strongly depends on the intensity of
invasion and a number of associated pathogenetic
factors. The biology, morphology of each life cycle
stage (cercaria, metacercaria) of newly described
species of worms should be investigated to test not
only their scientific but also medical significance.

Dichotomous keys for eight families of the
superfamily Echinostomatoidea and, to date,
the largest of all previously known for the
family Echinostomatidae identification chart -
dichotomous keys for the identification of 27
Palearctic genera were compiled.
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End of table 4 [OkoHuaHWe Tabnuubl 4]

Neoacanthoparyphium Yamaguti, 1958

Type species: Neoacanthoparyphium petrowi (Nevostrueva, 1953) Yamaguti, 1958

Moliniella Hiibner, 1939

Type species: Moliniella anceps (Molin, 1859) Hiibner, 1939

Neomoliniella gen. nov.

Type and only species: N. longicorpa sp. nov.

Chaunocephalus Dietz, 1909

Type species: Chaunocephalus ferox (Rudolphi, 1795) Dietz, 1909

Sodalis Kowalewski, 1902

Type species: Sodalis spatulatus (Rudolphi, 1819) Kowalewski, 1902

46(45) Body minute. Collar spines 49-59. Angle spines 2.5-3 times as long as marginal spines. Dorsal spines

very small, of equal size. Ovary postequatorial, larger than testes. One or two eggs, larger than gonads

47(44) Five or six spines in ventral corners of collar. Ventral sucker on border of first and second fifth of body

48(49) Ventral collar corners each containing five spines. Collar marginal spines ordered

in two rows. Lateral fields of the vitellarium merge in posttesticular space. Anterior border

of vitellarium in the midlevel or between first and second third of uterus

49(48) Ventral collar corners each containing six spines. Collar marginal spines ordered mainly in one row. Lateral

fields of the vitellarium do not merge in posttesticular space and its posterior border do not reach the posterior end
of body on some distance. Anterior border of vitellarium on the level between first and second fifth of uterus

50(5) Body subdivided into regions, forebody and hindbody of different shape

51(52) Body divided into two regions that considerably differ in width. Collar

reniform. No papillae on hindbody. Uroproct present

52(51) Body divided into spatulate, dorso-ventrally flattened forebody and elongate, cylindrical
hindbody. Collar disc-like. Two contractile median papillae present in mid-region of hindbody

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

KostadinovaA.,Jones A.SuperfamilyEchinostomatoidea.
In: Jones A., Bray R. A., Gibson D. I. (Eds.), Keys to the
Trematoda, vol. 2. CABI Publishing and The Natural
History Museum, Wallingford and London, UK. 2005;
5-8.

Kumar S., Stecher G., Tamura K. MEGA7: Molecular
Evolutionary Genetics Analysis version 7.0 for bigger
datasets. Molecular Biology and Evolution. 2016; 33:
1870-1874. https://doi.org/10.1093/molbev/msw054
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®AYHA, MOPOONIOTNA N CUCTEMATUKA MAPA3UTOB

CraTba NocTynuna B pegakumio 26.10.2022; npriHaTa K ny6nvkauum 10.04.2023

06 asmopax:

BaiiHyTnc KoHctaHTuH CepreeBuy, TuxookeaHckuii punman OefepanbHOro rocyaapcTBeHHOro B104>KEeTHOro HayuHoro yu-
pexpaeHuns «Bcepoccninicknin HayuHo-MccnefoBaTeNbCKUIA MHCTUTYT PbIGHOrO X03AMCTBa U okeaHorpadpum» (690091, Poccus,
r. BnagusocTok, nep. LeBueHko, 4), lanbHEBOCTOUHbIN FOCYAAPCTBEHHDIN TEXHUYECKUA PbIOOXO3ANCTBEHHDBIN YHUBEPCUTET
(690087, Poccus, 1. BnagmsocTok, yn. Jlyrosas, 52 b), r. BnagneocTtok, Poccus, kaHguaat 6uonorunyeckmx Hayk, ORCID ID: 0000-
0002-0650-6374, vainutisk@gmail.com

BopoHoBa AHacTacua HukonaeBHa, TuxookeaHckuii dpununan OefepanbHOro rocyAapCTBEHHOIO O10A>KETHOro Hay4YHOro yu-
pexpaeHuna «Bcepoccnincknin HayuHo-MccnefoBaTeNbCKNIA MHCTUTYT PbIGHOrO X03AMCTBa U okeaHorpadpum» (690091, Poccus,
r. BnapnsocTok, nep. LLieBueHko, 4), kaHanaat 6nonornyeckmx Hayk, ORCID ID: 0000-0001-7571-0750, genbiovi@mail.ru

AHppeeB Mapk EBreHbeBuy, TuxookeaHcknin dpunman OegepanbHOro rocyaapCcTBEHHOMO GIOAXKETHOrO HayUYHOTO yupexae-
HKA «Bcepoccuinckmii HayyHo-UCCnefoBaTeNbCKUIA MHCTUTYT PbIGHOTO X03AKCTBA 1 OKeaHorpadpum» (690091, Poccus, r. Bna-
LAVBOCTOK, nep. LeByeHko, 4), JanbHeBOCTOUHbIN depepanbHbiii yHuBepcuteT, IHCTUTYT MnpoBoro okeaHa (bronoruyeckme
cncTeMbl: CTPYKTYpPa, yHKUMA 1 TexHonornm (coBmecTHo ¢ [1IBO PAH)) (690922, Poccus, r. BnagnBocTok, ocTpos Pycckuia, n.
Askc, 10), ORCID ID: 0000-0003-2964-3723, andreevmark99@gmail.com

LWenkaHoB Muxaun lOpbeBuy, gupektop OIEHY «HayuHo-1ccnegosatenbCkuini UHCTUTYT SNAEMUOSIONMN U MUKPOGHONO-
rvuv umenn I M. ComoBa» PocnoTtpebHagsopa (690087, Poccus, r. BnagneocTtok, Cenbckas, 1); [JlanbHeBOCTOUHbIN pefepasb-
HbI yHUBepcuTeT (690922, Poccus, . BnagnBocTok, octpoB Pycckuid, n. Aakc, 10), DeaepanbHblii HayuHbI LeHTp 6ropasHo-
06pa3usa HazemHol 6uoTbl BoctouHoit Asum [1BO PAH (690022, Poccus, . BnagnsocTok, np. Ctonetus BnagmsocToka, 159/1),
JOKTOp Gronornyeckmx Hayk, ORCID ID: 0000-0001-8610-7623, adorob@mail.ru

Bknao coasmopos:

Bal?lHyTI/lC KoHcTaHTUH CGPFEEBI/I‘-I - 0630p N aHanms3 nuTepatypbl NO MOpd)OﬂOFI/IVI N reHETUKE IXNHOCTOMaTUA,; pa60Ta C
napasnTonornyecknm matepumasnom, o6o6u4eH|/|e N cncTtemMaTm3auma NoJslyYeHHbIX AaHHbIX.

BOPOHOBa AHactacua HukonaeBHa - pa3pa60TKa Aun3ariHa nccrnefoBaHus, KpI/ITVI'-IeCKI/IVI aHannM3 matepuranos 1 BbIBOAOB,
HanncaHmne CTtaTbu.

AHppeeB Mapk EBreHbeBuY — paboTa C NUTepaTypHbIMU NCTOYHUKAMM U Mapa3nTONIONMUYeCKM MaTepranoMm, N3roTose-
HKe NpenapaToB, MUKPOCKONMUUYECKOe UCCIefoBaHVe NPenapaToB, NOAroTOBKA PUCYHKOB, MOJTyYeHMe MOSIEKYNAPHbIX AaH-
HbIX, aHaN3 JaHHBIX.

LWenkaHoB Muxaun lOpbeBuY — nes NccnefoBaHns, BE4OMCTBEHHbI KOHTPOIb, PUHAHCOBOE obecrneyeHre 1 NpefoCTaB-
JleHne mMmaTepuanbHol 6asbl.

Asmopsl npouyumanu u 0006puIU OKOHYAMesbHbIG 8apUdHmM pykonucu.
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