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W3ydensl U3MEHYHBOCTh M (EHOTUIIMYECKOE pasHooOpasue merauepkapuit Diplostomum
petromyzifluviatilis u3 IByX BUAOB MUHOT — Pe4HOW (HEeBCKoil) Lampetra fluviatilis (Oacceiin ban-
THUICKOTO MOPSI) M THXOOKEAHCKOH (I1emoBUTOMOpCKO) Lethenteron camtschaticum (6acceitn Ce-
BepHOro JlenoBuToro okeana). YCTaHOBJICHO, YTO FOCTAJIbHBIE (POPMBI METaLEPKAPUIl CXOIHBI 110
YHCITy Bapuauuii popMbl Tesa, pOTOBOM U OPIOIIHOI MPUCOCOK, (hapHHIca, a TAKXKE [0 YaCTOTaM HX
BcTpeuaeMocTr. OOHApYKEHBI Pa3IUyus B MOMYJSIHMOHHOM pa3HOOOpasuu 1Mo BapualusiM (GopMbl
oprana bpanneca. ITokazaHo, 9To rocraibHble (POPMBI CXOAHBI Pa3MaxoM M3MEHUYUBOCTH ILUIACTH-
YEeCKUX IPHU3HAKOB, HO Pa3jIMYaloTCs PaclpeaeIeHHeM YacTOTHBIX KJIACCOB BapHAIlMOHHOH KPHBOM.
BrickazaHa runoresa 0 TOM, 4TO M3MEHEHME PACIIPEeNCHHs U XapaKTepa BapbHUPOBAaHUS Pa3MEpOB
MeTalepKapuid U3 JIGZIOBUTOMOPCKOW MUHOTHU SIBJISICTCS OJHUM U3 TIOMYJISLMOHHBIX MEXaHH3MOB a/1all-
TalUK BUJA K OOUTAHUIO Ha CEBEPHOI IpaHHIe apeala.

KumoueBble cinoBa: Diplostomum, Meranepkapuy, Mopdoiaoruueckoe pasHoodpasue, Lampetra

Sfuviatilis, Lethenteron camtschaticum
DOI: 10.31857/S0031184724010010, EDN: SRXHCK

Wzyuenne M3MEHUYMBOCTH W (DEHOTHITMYECKOTO pa3HOOOpa3ns MapasuToOB — Ba>KHBIN
aCIIeKT DBOIIOIIMOHHON M DKOJOTMYECKOW mapa3uronoruu. PazHooOpasue ocobeil siBiseT-
Csl CBOWCTBOM MOMYIISIIIMN, 3 U3MEHEHNE XapaKTepa W CTENEHH pa3HOOOpas3us — CTOPOHOU
€€ JTMHAMUKU. I/I3yqu1/1e B3aNMOCBA3HU U3MCHYUBOCTH MApasUTOB C YCIOBUAMU HX KU3HU
HaIlpaBJICHO HA OTPEJICJICHUE POJIM M3MEHYMBOCTH B OCBOCHHHM IMapa3sHTaMU PA3ITUIHON

Cpeabl obuTaHus u aaanTanu K U3MCHAIOMIUMCS YCJIOBUAM CPCAbI.



Tpemaronst pona Diplostomum — cloXxHasi B CHCTEMAaTHIECKOM OTHOLICHUH TPyIIa Ma-
pa3sUTHYECKUX OpraHu3MoB. Pox mpescraBiieH 3HAYUTEILHBIM YUCIOM BUJIOB CO CIOKHBIM
JKMU3HCHHBIM ITUKJIOM, PEATM3YEMbIM C Y4aCTHEM ITPECHOBOAHBIX MOJIJIIOCKOB CEMEHCTBa
Lymnaeidae B kauecTBe NEpBBIX MIPOMEKYTOUHBIX XO35€B, PA3INYHBIX PbIO KaK BTOPBIX HPO-
MEKYTOUHBIX XO35I€B, @ TAK)KE PHIOOSHBIX ITHIL (U MPEIIOIOKUTEIBHO, MICKOITUTAIOIINX )
KaK OKOHYATEeJIbHBIX X03seB (Illurun, 1986, 1993).

Mertarnepkapuy IUIUIOCTOMU UMEIOT OOIIMPHBIN apean U MIHMPOKHH KPYT HE TOJIBKO
MIPECHOBOAHBIX pbIO-X03sieB U3 cemeiictB Cyprinidae, Percidae, Salmonidae, Coregonidae,
Catostomidae u Gasterosteidae, HO Ja’ke MOPCKHX BHIOB PHIO B COJIOHOBATHIX BOJAAX, Ha-
npumep, y npexacrasuteneii cemeiicts Gadidae n Pleuronectidae (Karvonen, Marcogliese,
2020). OHM mapasuTHPYIOT B TJIa3aX, PeXe B TOJOBHOM MO3re PhIO M KPYIVIOPOTHIX, BBI-
3bIBasi ONACHOE 3a00JIEBAHUE — JUIIOCTOMO3, M MOTYT NPUYMHUTH 3HAYUTEIBHBIN yIiepo
peioHOMY X03s1icTBYy (Ilnrun, 1986).

BunoBas naentuukanus Meranepkapuii Tpemaron poaa Diplostomum npobieMaTHiHa
U3-3a2 MX BBICOKOI MHJMBU/yaJbHONW N3MEHYMBOCTH, a TAKKe MOP(OIOrHIeCcKoro cXoicTna
pasubix BuaoB (IHurun, 1986, 1993).

[Ipencrasmser unaTepec nzydenue Diplostomum petromyzifluviatilis Diesing, 1850 ma
craauu c(hOPMUPOBAHHON MeTallepKapHy Kak Iapa3uTa TOJIOBHOTO M CHIMHHOTO MO3ra pbi0 —
HanOoJiee BaKHOTO OpraHa, KOTOPBI KOOPAWHHUPYET BCE CHCTEMBl OpraHu3Ma. Xo3sieBa Me-
TalepKapuii MUHOTH — JIPEBHHE B 3BOJIFOIIMOHHOM OTHOILICHUU PbIOBI, KOTOPBIE, B OTIIMUHC
OT KOCTHBIX PbIO, MMEIOT NMPECHOBOIHOE MPOUCXOKACHUE M HEOOBIUHBIN IIMKI Pa3BUTHS.
Mertanepkapun D. petromyzifluviatilis oOHapyXeHBI B eBporelickoil wactu [lameapkru-
KM, BKJIIoUas OacceliHbl pek, Bnagarommx B CeBepHoe, bantuiickoe, UepHoe 1 A30BCKOE
mopst (Ilurun, 1986; Sweeting, 1976). OHu 3aperucTpupoBaHbl y YKPaHMHCKON 3yOaroi
Eudontomyzon mariae (Berg, 1931) (3exnos, 1958) u peunoit Lampetra fluviatilis MuHOT
(Linnaeus, 1758) (Ilynsman, 1957; TenieBuuyte, 1974; EBceena, 2007; Kirjusina, Vismanis,
2007; Sobecka et al., 2010). Takke MeTanepkapuu MapasUuTUPYIOT B MO3Te €BpPOIEHCKON
pyuaseBoit Lampetra planeri (Bloch, 1784) (3exuoB, 1958; T'untoBT, 1969) 11 THXOOKEAHCKOMH
(xamuarckoit) Lethenteron camtschaticum (Tilesius, 1811) munor (Mutenes, lllynbman,
1999; Lebedeva et al., 2022). MopdomeTprdeckne moKa3aTelIn MeTarepkapruil H3 pa3HbIX
BHUJIOB XO351€B BAPbHUPYIOT, [IPU ITOM HX T€HETHYECKUE Pa3IM4Msi HA BHYTPUBHIOBOM YPOB-
HE TI0 MOJICKYJIspHOMY Mapkepy coxl cocrapisitor He Oomee 1% (Lebedeva et al., 2022).

B macrtosmeil paboTre mpomoOKeHO HM3ydYeHHE BHYTPUBUIOBON H3MEHYMBOCTH
D. petromyzifluviatilis. OCHOBHasi 1leJIb UCCJIEOBaHHs — ()EHOTUIIMYECKOE pazHooOpasue
MeTanepkapuii D. petromyzifluviatilis u3 IByX BHIOB X03sieB — peqHou Lampetra fluviatilis

U TUXOOKEAHCKOU (JIelOBUTOMOPCKOI) Lethenteron camtschaticum MUHOT.
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MATEPUAJI U METOAUKA

MarepuayoM JUIsi HaCTOSINETO HMCCIEAOBAHMS IOCIYXHIN 2 BBHIOOPKM MeTalepKapHii
D. petromyzifluviatilis 3 mo3ra poi0. IlepBas BeiOopka (bantuiickas) coOpana U3 pedHO MUHOTH
Lampetra fluviatilis p. YepHas (JlenuHrpasckasi 001acTs). 3apaKCHHOCTh PEYHOW MUHOTH COCTABIsLIa
44%, uncno MeTanepkapuii B OZHON peIOE BapbUpOBaio OT 1 10 66 3K3., CpeqHss YUCIEHHOCTh —
8.7 ak3. Meranepkapuu ObUTH COOpaHbI U3 YETHIPEX IK3EMIUISIPOB PBIO: U3 OJHOW PHIOBI OTHA METa-
LepKapusi, U3 APYroil — IBe MEeTalepKaphuu, U3 TPEThe — TPU M U3 YeTBEpTOi — 14 MeTanepkapHii.
Bropas Beioopka (benomopckast) codpana U3 THXOOKeaHCKOH (JIEZOBUTOMOPCKOIT) MUHOTH Lethenteron
camtschaticum p. Ym0a (benoe mope, Konbckuii momyocTpoB). Y €IWHCTBEHHOTO 3apa)KEHHOTO 3K-
3emiuisipa L. camtschaticum 6buto Haiineno 193 merauepkapuyu. MUKpOCKOIMPOBaHUE U W3MEPEHHE
YyepBell BRITOTHEHBI ¢ ucnonb3zoBanueM Olympus CX41 (Olympus Corp., SImoHus1): cpenHue 3Hade-
HUSI TIPU3HAKOB METALEPKAapUil U3 PEUHOH M JISTOBUTOMOPCKOW MUHOT U Hpeesibl UX W3MEHUYHMBOCTH
omyOnuKoBaHbI B mpeabiaynield padore (Lebedeva et al., 2022).

BrI60opKy HacTOSIIEr0 HCCe0BaHMsI BKiIIodany 1mo 20 9K3. MeTalepKapuii, KOTOpble HaXOJHINCh
Ha cTaany c(hOPMUPOBAHHON IOBEHWIBHOI (OpMBI MapuThl. M3ydany H3MEHYNBOCTh M XapaKTep ya-
CTOTHOT'O PacIpe/ieNIeHUs] TUNIACTHYECKUX TPU3HAKOB: JUIMHBI M IIUPHHBI TENa, POTOBOH M OPIOLIHON
npucocok, Qapunrca, opraHa bpanaeca ¥ MHIMBUIYalbHBIX MHACKCOB Pa3MEpOB MeTalepKapHii.
OreHuBaIM XapakTep U Maciitab M3MEHYHBOCTH TPH3HAKOB.

JuckperHble mpu3Haky (MHIEKC HOPMBI) | MeTalepKapHii ONpeaersuIi Mo MOKa3aTessIM HHINBH-
JyaJIbHBIX MHIEKCOB pa3MepoB (oTHomeHus UMHEI (A) k mmpuHe (B)) Tena n opraHos coriacHo
uruny (1986). Ilo wactore BCTpeyaeMOCTH BapHalMi OTHOCHIIM K ISATH KaTETOpUSAM: penkas (1o
10%), manounciennas (11-30%), oosranas (31-50%), cyomomunupyromas (51-70%) 1 toMuHHpYIO-
mas (ceeime 71%) (Anukuesa, 2000). st craructrdeckoir 00pabOTKK Pe3yIbTaToOB MCIIOIb30BAIH
kputepun Creronenra, Oumepa, %, Konmmoroposa—CmupHoBa, ClimpMeHa, peajn30BaHHbIC B [AKETE
Statistica 8. [TokazaTenn BHYTpUIOMYJISLMOHHOTO pa3HOOOpa3us METalepKapuil OIpeNesuI 10 Me-

toay JI.A. YKusorosckoro (1982).
PE3VIJIBTATHI

YacToTHOE pacnpesielieHne MIacTHYeCKUX MPU3HAKOB METalepKapuil U3 JBYX BBI-
OOpOK HE OTIIMYAIOCH OT HOPMAIBHOTO KaK MO KPUTEPHIO )2, Tak W 1o Kpurepuio Koi-
MoropoBa—CwmupHoBa. B Ganruiickoil BeIOOpKEe KOI(D(UIIMEHTH KOPPEISIUK TOKa3aln
HaJgu4gue ymMepeHHo# cBs3u (r = 0.5) Mexay MpHU3HAKaMH JIJIHHBI Tela C €T0 IIHPHHOMH,
JUIMHOM W IIUpUHON opraHa bpanpgeca, a Taxke MMPHUHBI Tena ¢ MUpHHOW (apuHrca n
JUTMHBI POTOBOW MPHCOCKH C JIMHOHN (hapuHrca mMetanepkapuil. B Gemomopckoit BeIOOp-
K€ yMepeHHasi KOppeysiiusl OTMEeYeHa MEeX/y HNIMPUHOW Tela W JIMHOM pOTOBOM MpHCO-
CKH, [UTMHOW W IIUPUHON OPIOIIHOW MPHUCOCKH, MIMPHUHON POTOBOH MPHUCOCKU W IIHPHHOMN

oprana BpaH,ueca. HpI/I aHaJIN3€¢ U3MCHYUBOCTHU MPHU3HAKOB OBLIO 06Hapy>{<eH0, YTO HX

! Tanee o Tekcty oGo3nayaercsi kak ND.



rmapaMeTpsl B BEIOOpKax B 3HAYMTENHHOW Mepe mepekphiBaauck (puc. 1). Pasmepsr tenma
U OpraHoB MeTanepkapui u3 Oenomopckoil BeiOOpkH Ha 80-90% Bxomwiu B AMana3oH
rokasaresieil Merarepkapuii u3 Oantuiickoil BelOOpkH. HanMenblne rnoxasaresin coBlia-
JICHHUsI OTMEYEHBI Ul MIMPHUHBI OpIONIHON NPUCOCKH, MIMPHHBI oprana bpanneca (45%)
1 OIMPUHBI POTOBOM mpucocku (75%). 3HaueHus] MPU3HAKOB pacIpeAesUINCh B BapHa-
LUOHHBIX PsZiaXx HEPABHOMEPHO W MOIVIM UMETh JBe-TpH Mojbl. [lo jiuHe Tena B odenx
BBIOOPKAX BBIJCISUIUCH TPU TPYIIIBI METalEPKapUil — «MEJKHE», «CPETHUE» U KPYIHBIe»,
KOTOpBIC Pa3IMYaINCh YHCICHHOCTHIO U pa3MepaMu. B Oantuiickoli BEIOOpKE MeIKue —
¢ mnuHOHM 288 MKM — OBLTH MajodnciIeHHH (5%), cpeqane ¢ AIHOM 363 MKM COCTaBIIs-
au 20% YUCICHHOCTH, KPyIHbIe ¢ inHOM 414—463 MM nomunupoBaitu (75%). B Gemo-
MOPCKOW BBIOOPKE JIOMMHHUPOBAIM MEJKHE METallepKapuu ¢ JUIMHON Tesa 10 313 MkM
C IBYMs IIeHTpalbHBIMU Kitaccamu (288 u 313 MkM) — 75% YUCICHHOCTH, CpelHUE OBLIH
HEMHOTOUHUCIIEHHBI — 25%, a KpyNHbIE OTCYTCTBOBAIM. banTniickas BeIOOpKa Takxke OblIa
NpEeACTaBICHA AByMs TpyNIaMH MeTalepKapHid, Kakaas U3 KOTOPhIX BKIOUanta Haubomee
BBICOKME M HanOojee HU3KWE 3HAYEHUs 110 TPEM MPH3HAKaM: JJIMHE POTOBOIl IPHCOCKH,
JuinHe (apuHrca n yIMHe OpIomIHOW mpucocku. [1o muprHEe OpraHoB MeTalepKaphH W3
GanTuiickoi BeIOOpKH (popmMupoBanu OfHy Trpymniy. YacTOThl BCTPEYaEMOCTH YHCIOBBIX
3HAYEHUH ATHX MPU3HAKOB OTHOCHUTENHBHO PAaBHOMEPHO PACIpPENesUIUCh B TPH — YEThIpe
YacTOTHBIX Kilacca. B 0eroMopckoll BBIOOpKE paclipeiielieHne 4acToT pa3MepoOB OpPraHoOB
MeTarepKkapuii KOHIIEHTPHUPOBAJIOCH NIPEUMYILECTBEHHO BOKPYT OJJHOTO YaCTOTHOTO Kilacca
(puc. 1). Cratuctndeckue moka3aTelId M3MEHYMBOCTH IPU3HAKOB MeTarepKapuil U3 IByX
BBIOOPOK IpHBe/ieHbI B Talu. 1.

AHaJIN3 CTATUCTHYECKUX ITOKa3areseidl N3MEHYMBOCTH IPU3HAKOB MeETalepKapui Io-
KazaJl, YTO BBHIOOPKH OBUTM CXOZHBI 110 ITOKA3aTEeN0 Pa3HOOOpasus (AUCIepCcHy) BeeX NpH-
3HAKOB 34 HUCKIIIOUEHHEM (papuHIrca W JUIMHBI OPIONIHOM MPHUCOCKHU, BAPHUPOBAHIE KOTOPBIX
B 0EJIOMOPCKO# BHIOOpKE OBUIO JOCTOBEPHO HIDKE. BBIOOpKH Takxke ObUTH CXOAHBI MO KOA(-
¢unmenram nzmenunBocty. [lokazarenn acuMMeTpur ObUTH HEBBICOKHE M B PsiJie ClIydaeB
B BBIOOpPKAX MMEIM Pa3HYIO HAIIPaBICHHOCTh. B OanTuiickoil BEIOOpKe HaOmronanack criabdas
OTpHULATENbHAST ACHMMETPUSI JUTMHBI M IIMPHUHBI TENa, JUIMHBI (hapruHrca, IMUPHHBI OPIOITHON
NPUCOCKH, MIMpHUHBI oprana bpanzeca. Ilokaszarenu skcuecca B OanTuiickoil BEIOOpKE OT-
pakaroT 6oJiee 4acTylo BCTPEYaeMOCTh KPaHNX 3HAYEHUH MPU3HAKOB, YeM B OEIIOMOPCKOM.

Pacnipenenenne BEIOOPOK B MPOCTPAHCTBE IBYX NPHU3HAKOB — JJIMHBI M IIMPHHBI Tela,
JUIMHBI U IMPHHBI OPTaHOB BBIBIIIO HE3HAYNTEIBHOE IEPEKPBHIBAHNE PA3MEPOB METAIep-
Kapuid. MUHUMAaNIbHBIE pa3Mepbl MeTallepkapuil U3 OANTHHCKONH BBIOOPKH MEPEKPHIBAIUCH
C MaKCHMaJbHBIMH pa3MepaMu U3 OeIOMOPCKOH BBIOOPKH B 5% citydaeB 110 OproirHou
npucocke, 1o ¢apunrey u oprany bpanneca — B 15%, no teiry — B 20% 1 poToBoii npu-

cocke — B 30% cmydaeB. PacueT OTHOIICHNUS JUTMHBI TENIa K €T0 IIMPHUHE U JAJIMHBI OPTaHOB
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B L. fluviatilis W L. camtschaticum

Pucynok 1. YactoTHoe pacmpeneneHne NMPU3HAKOB y Metauepkapuit Diplostomum
petromyzifluviatilis w3 Lampetra fluviatilis w Lethenteron camtschaticum: A — nnuHa Tena,

B — mupuna tena, C — [uIMHA POTOBOH MpUCOCKH, D — MMPHUHA POTOBOW IPUCOCKY, £ — JUIMHA
(bapunrca, F — mmpuHa papunrca, G — [uIMHa OPIOMIHON TPUCOCKH, H — IUpUHA OPIOIIHON
npucocku, / — nnuHa oprana bpanneca, J — mupuna oprana bpanneca. Ilo ocsim opaunar —
BCTPEUaeMOCTb, %; MO OCAM abCLHCC — CPeiHEee 3HAUYCHHUE NPU3HAKA, [IM.

Figure 1. Frequency distribution of traits in metacercariae of Diplostomum petromyzifluviatilis
from Lampetra fluviatilis and Lethenteron camtschaticum. On the ordinate axes — occurrence, %o;
on the abscissa axes — mean value of character (um). 4 — body length; B. — body width; C — oral
sucker length; D. — oral sucker width; £ — pharynx length; ' — pharynx width; G — ventral sucker
length; H — ventral sucker width; / — Holdfast organ length; J — Holdfast organ width.



Ta6muua 1. CtatucTudeckue Mmoka3aTely W3MEHYMBOCTH NPU3HAKOB MeTauepkapuil Diplostomum
petromyzifluviatilis n3 bantuiickoit 1 beromopckoil BEIOOPOK

Table 1. Statistical indices of characters variability of Diplostomum petromyzifluviatilis
metacercariae from two sample plac

Bantuiickast BeiOOpKa

Benomopckas BerOopka

(n =20) (n =20)
IIpuznak = 5 = §
Q ) (5} Q I3 [>)
5 = S o) z g
= = = = = =
s 5 g > = 3 g >
= < o O = < Q) @
Teno Jnna 1375 | -1.07 | 2.14 92 | 1045 | 0.65 | 0.78 | 10.5
Inpuna 682 -0.9 -0.8 9.5 | 3838 | -031 | -0.11 | 89
Poroas npucocka | lnuHa 326 | 0.69 | -045 | 10.0 22 -0.09 | 1.16 9.3
Mupuna | 29.6 | 0.89 1.45 | 10.1 | 248 1.27 | 3.83 | 132
dapuHre Juna 37.1 | -0.99 1.6 13.6 | 182% | -0.48 | -0.54 | 13.1
Mupuna | 13.9 | 0.28 | -0.37 | 15.1 | 6.6* 1.28 2.6 13.8
Bpromnas npucocka | [Inuna 38.3 0.39 1.40 | 10.8 [15.96*| -1.38 | 3.07 9.3
[Mupuna | 249 | -0.53 | 1.18 8 17.05 | -0.36 | 0.59 9.0
Opran bpanzeca Jlmina 123 0.21 | -0.06 | 109 | 953 | 0.97 1.55 | 10.7
[Hupuna 108 | -0.24 | -0.52 | 8.9 87.4 0.2 -0.84 | 10.4

* Paznuuus J1OCTOBEPHBI.

Tadsmuua 2. M3MeHuUnBOCTh MHAMBUAYaIbHBIX MHACKCOB (D, MuH—Makc) Meranepkapui

Diplostomum petromyzifluviatilis

Table 2. Variability of individual indices (min—max) of Diplostomum petromyzifluviatilis

metacercariae
Obmas f bibopica banTuiickas Bbenomopckas

[Ipuznak (Canrtuiickas +
BBIOOpKa BEIOOpKa

OenomopcKast)
Teno 1.07-1.95 1.24-1.95 1.07-1.75
PoroBas mpucocka 0.83-1.76 0.93-1.37 0.83-1.76
®dapunrc 0.96-2.47 1.17-2.47 0.96-2.43
Bpromnas mpucocka 0.81-1.17 0.81-1.17 0.83-1.05
Opran bpanzneca 0.76-1.24 0.76-1.06 0.87-1.24




Tadmuua 3. Bapuanuyn npusHakoB mertanepkapuii Diplostomum petromyzifluviatilis
U 4aCTOTa MX BCTPEYACMOCTH

Table 3. Trait variations of Diplostomum petromyzifiuviatilis metacercariae
and their frequencies of occurrence

Banruiickas BeIOOpKa Benomopckas BeiOopka
ITprsnakx Bapuanus Yacrora. Yacrora.
% ’ Kareropus % ’ Kareropus
o o
Teno Oxpyro-oBabHast 5 Penkas 20 ManouncineHHas
OBaJIbHO-YUINHEHHAs 95 JlomuHupyromas 80 JlomuHupyromas
PoroBas Oxkpymias 30 Marnouucnennas 5 Penxas
TIPUCOCKA
OBasibHast 70 CyOnomMuHUpYIOIas 85 JlomuHnpyromas
OBaJIbHO-Y/UIMHEHHAs 0 - 10 Penxas
®dapuHre Oxpyrnas 5 Penxas 5 Penxas
OBaJIbHO-YUIMHEHHAS 95 JlomuHUpYOmas 95 JlomuHMpYyOImIas
Bpromnas Oxpyriast 90 JlomuHupyromas 100 Jlomunupyromas
TIPUCOCKA
OBaJIbHO-Y/UIMHEHHAs! 10 Penkas 0 OtcyTcTBYeT
Opran upoxo oBanbHAs 85 JlomuHMpYyomas 20 ManouncrieHnas
Bpanpgeca
Oxpyrnast 15 MaJIOYHCIICHHAS 70 CyOnoMHHUpYIOIIAst
OBaJIbHO-Y/UINHEHHAS. 0 OtcytcTBYeT 10 Penkas

K MX IIMPHHE BBISIBUJI BBICOKYIO M3MEHYMBOCTH MHAMBHAYaIbHBIX HHIEKCOB (VD) pasmepos
Metanepkapuii (tabun. 2). Hlupokue rpanuns Bapuadensnoctn Ud merauepkapuii nanu
OCHOBaHHE JJIS BBIACICHHUS Bapuaruii mo ¢gopme tera u opraHos (tadim. 3).

[To crernenn BBITSIHYTOCTH OBajia OBbUTH BBIICJICHBI JIBE BapHaluu (OpMBI Tella MeTalep-
Kapuii — okpyrio-oBanbHas (M® menee 1.3) u oBanpHO-yummHeHHAs (U ot 1.3 mo 1.995).
Meratiepkapuu ¢ OKpyrio-oBalibHOU (hOpMOii Tena B 00enx BbIOOpKax ObUIM MaJIOYMCIIEHHBI
Y WM MENKHe pa3Mepsl Tela. B GemomMopckoil BEIOOpKE K TOW BapHaIllié OTHECEHBI
4 »Kk3. meranepkapuit (20%) c pasmepamu 245-305 x 225-251 mxm. B Ganruiickoii BeIOOp-
K€ BapuaIlus ¢ OKPYIJIO-OBAJIBHON (DOPMOH Tea MpecTaBiIeHa OAHUM dK3eMIuIIpoM (5%)
¢ pazmepom 299 x 241 mxM. Meranuepkapruu ¢ OBaJIbHO-Y/IJIMHEHHOW (hOpMOM Tena ObuIn
MHOTOYHCIIEHHBI B 00enx BbIOOpKax. OcHoBy uncneHHOCTH (70% B OanTtuiickoil BEIOOpKE
n 60% B Oeromopckoii) cocraBisuin Metanepkapun ¢ UP 1.35-1.45. Ocobu ¢ makcu-
ManbHEIM uHAECKCOM (D > 1.7) ObUIM ManoduCIIeHHBI B 00eMX BBIOOPKAX W OTIMYAINCH

HauOoJiee KPYIMHBIMU pa3Mepamu (puc. 2).



ITo dopme poToBoif mpricocku BhAETeHO 3 Bapuanuu: okpyrias (M® 0.83—1.05), oBanb-
Hast (UD 1.11-1.35) u oBanbHO-uymHHAs (U > 1.35). Bantuiickast BBIOOpKa MpecTaBIcHa

JIBYMs BapuamusMu — ManouncieHHor (30%) ¢ okpymnoit ¢popmoit u cyOmoMUHUPYTOIIEH
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QL. fluviatilis M L. camtschaticum

Pucynoxk 2. BerpeuaemocTs Bapuarmii nHuekca GopMel Tena mMetanepkapuit Diplostomum
petromyzifluviatilis u3 Lampetra fluviatilis w Lethenteron camtschaticum.

Figure 2. Frequency of variation in body shape index of Diplostomum petromyzifluviatilis
metacercaria from Lampetra fluviatilis and Lethenteron camtschaticum.

(70%) c oBanpHON. B GemomMopckoii BEIOOpKE BapHalMy ¢ OKPYIIOH M OBaJbHO-JJIHHHON
POTOBOI ITPUCOCKOW OBUIM PEAKMMHU HO YHCIEHHOCTH — 5%, MHOTOYMCIIEHHAsT BapHaIys
C OBAJILHOM POTOBOM MpHCOCKoii Hambonee gacto umena P 1.25. B 6emomopckoii BHI-
6opke ObTH Oostee pa3zHOOOpa3HBI MHJCKCHI POTOBOM MPUCOCKH M OBUI BBIPAXKEH OJMH
HEHTPAJTBHBIA KJIacc BCcTpedaemMocTh 3HaueHnii UD (puc. 34).

[To ¢opme OpronrHo# mpHCcOCKH BBIAEIEHO JBe Bapuanuu: okpyrias (M® 0.83-1.10)
u oBasibHasg (D 1.11-1.20). B Ganrtuiickoii BEIOOpKE BCTpedasuch 0oe Bapuaruu. Oxpy-
miast ¢ mupokuM konebanuem D (0.79—-1.09 u TpeMs moabeMaMu 9aCTOTHBIX KIIACCOB)
JIOMHUHHPOBaJja, TOIa Kak OBajbHas OblLia penkoil. B OeroMopckoii BRIOOpPKE 0OHApYKeHA
TOJIBKO OfiHAa Bapuanus — okpyrias (puc. 3B).

ITo popme dapunrca BoiieneHo ase Bapuaruu — okpyrias (M® ot 0.83—1.1) u oBayibHO-
yamuHerHas (U 1.3-2.5). B ob6enx BbIOOpKaxX JOMHHHAPOBAINA METallEpPKapHH C OBAJIBHO-

VIUTMHCHHOM (hopMoHi (apuHTCca, ¢ OKPYIIIOW BCTPEYaINCh peako (puc. 4).
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Pucynok 3. BerpedaemocTh Bapuanmii HHACKCA GOPMBI POTOBOH M OPIOLIHOM MPUCOCOK
y Metatepkapuit Diplostomum petromyzifluviatilis 8 Lampetra fluviatilis w Lethenteron
camtschaticum: A — poToBasi IPUCOCKa, B — OpIOIIHAS IPHCOCKA.

Figure 3. Frequency of variation in the shape index of oral and ventral suckers of Diplostomum
petromyzifluviatilis metacercariac from Lampetra fluviatilis and Lethenteron camtschaticum:
A — oral sucker, B — ventral sucker.
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Pucynok 4. BctpeuaemocTs Bapuanuii uHaekca Gopmbl GaprHkca y mertanepkapuii Diplostomum
petromyzifluviatilis 8 Lampetra fluviatilis w Lethenteron camtschaticum.

Figure 4. Frequency of variation in the pharynx shape index of Diplostomum petromyzifluviatilis
metacercariae from Lampetra fluviatilis and Lethenteron camtschaticum.

ITo dopme oprana bpanaeca BblJeneHO TpH Bapuanuu: mupoko osanbHas (UD 0.76—
0.95), oxpyrnas (U® 0.96-1.1) u oBampHO-ymymmHeHHas (M® Gompmie 1.11). B 6anTwii-
CKOM BBIOOpKE BCTPEUAIMCh 2 BapHaIlMM — OBAJBLHO-IIUPOKasi, KOTOpasi JTOMHHHUPOBAJA IO
YUCICHHOCTH, U OKpyTJIas — MaJOJUCIieHHas. B GemoMopckoii BRIOOpKEe 0OHApY>KEHBI BCe
TPH BapHalllM: JJOMHHHPOBAJIAa OBAJbHO-IIMNPOKas, OBUTM PEAKMMHU OKpYIJIas U OBaJIbHO-
yanuHeHHas (Ttabmn. 3, puc. 5).

AHann3 BCTpeuaeMOCTH Bapualnuil GopMbl Teja ¥ OPraHOB MeTallepKaphi rmokasal,
YTO B NEpBOU (OanTuiickoil) BRIOOPKE BCTPEUAINCH BCE BBHIICICHHBIC BapHAIllH, 3a HC-
KITIOYCHUEM YIJIMHEHHOW (DOPMBI POTOBOM NMPHCOCKH M OBaJbHO-YUIMHEHHOH (OPMBI Op-
rana bpangeca. Bo Bropoii (6emomMopckoif) BEIOOpKE OBUTH 0OHAPY)KEHBI BCE BBIICICHHBIC
BapualMy 3a UCKIIIOYEHHEM OJHOW, HO WHOM BapHaluy, 4YeM B OalTHHCKOH, — OBaIbHOU
(hopMbI OpIOIIHON TPUCOCKH. TpH KadeCTBEHHBIX NMPU3HAKa ObLIN CXOIHBI YACTOTAMH BCTpE-
yaeMocTH Bapuanuii. [1o yactore BcTpeuaeMoCTH BapHalMii BBIOOPKN OBUTH CXOJHBI TPEMs
npu3HakamMu — (Gopmoil Tenma, papuHrca u OpromHON mpucocku. B obenx BBIOOpKax 10-
MHUHHpPOBaJa YJUIMHEHHO OBajbHas popMma Teja, yAauHeHHas (popMa (apuHrca ¥ OKpyrias
(opma OpIOIIHON MPUCOCKU. AJIBTEPHATUBHBIC BAPHAILIMK 3TUX MPHU3HAKOB OBUIN PEIKUMU
(tabm. 3).
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Pucynok 5. BerpeuaemocTh Bapuanuii uHaexca (popmsl oprana bpanneca y meranepkapuit
B Lampetra fluviatilis w Lethenteron camtschaticum.

Figure 5. Frequency of variation in the Holdfast Organ shape index in metacercariae
from Lampetra fluviatilis and Lethenteron camtschaticum.

YacToThl BCTPEUaEMOCTH JBYX IPU3HAKOB ((hOpMBI pOTOBOIT IIPUCOCKHU U opraHa bpaH-
neca) Opu pa3nuaHbl. ONeHKa BHYTPUIIOMYIISIIIMOHHOTO pa3HooOpas3us mo (GopmMe poToBOM
MPUCOCKHU HE BBISBHIIA JOCTOBEPHBIX pa3iumuuii Mexay BeiOopkamu. [lo ¢opme oprana

Bpanpneca BoisiBIIEHO O0siee BBICOKOE pasHOoOpasue 0eIoMOpcKoil BHIOOpKHU (Tabm. 4).

Taomuma 4. [TonynasiiuoHHAsT U3MEHYHBOCTh MeTanepkapuit Diplostomum petromyzifluviatilis
o ¢opme oprana Bpangeca

Table 4. Population variability of Diplostomum petromyzifluviatilis metacercariae

in the shape of the Holdfast organ

[Toka3zarens nomysiMOHHON 0O0603Ha4YCHUS banrtuiickast BBIOOpKa Bbenomopckas
WU3MEHYHBOCTH (1) BbIOOpKa (2)
BHyTpHmomyisimnoHHOe H 1.70 2.56
pasHooOpaszue s 0.15 0.24
Crpykrypa h 0.15 0.15
BHYTPHITOIYJISIIIHOHHOTO

pa3HooOpasus s 0.08 0.08

IlpuMedaHus | — CPeAHEE YUCIIO Bapualuil moMuMOpQHBIX TpusHakos (p: t> — t'=2.97, p >
0.05); h — nonst peAKKMX BapuvalMii; S — CTATUCTUYECKKE OIIMOKK MoKaszaTesel; t!, t2 — nokaszarenu
npu3HaKa re’dbMuHTa U3 banruiickoii (1) m bemomopckoit (2) BEIOOPOK, COOTBETCTBEHHO.
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OBCYXJEHME U 3AK/IIIOYEHUE

W3BectHO, 4TO MOpdosornieckas H3MEHYNBOCTD MAPAa3UTOB (POPMUPYETCS MO BO3-
neiicrBueM Oosblioro yucina akropos. 1o nryonne u macimiraly nepecTpoek oHa HEe MMe-
€T aHaJIOrOB CPeIy KMBOTHBIX OPIaHMU3MOB U MOMKET CPABHHUTHCS TOJIBKO C PACTECHHUSIMU
(3aBanckuii, 1968; Llynbr, ['Bo3nes, 1972). Pemraromiee Biusaue Ha MopdoreHes mnapa-
3UTOB OKa3bIBACT XO3sUH, 0COOCHHOCTH ero 3kosioruu u Ouosornu (PoiitmaHn, Kaszakos,
1977; Anukuesa, 2000). Hamu nzyuena mopdosornyeckas M3MEHUYHBOCTb MeTallepKapHid
Diplostomum petromyzifluviatilis n3 AByX BHUIOB X035€B — PEUHOHN M JIETOBHTOMOPCKON
MuHOT. [IpoBesieHHBIE HCCIEeNOBaHUS TTOKa3all, 9YT0 00e TocTaNbHbIE (OPMBI METaIepKa-
puii peHoTunmueckn pazHooOpassel. Ilo cocraBy (eHOTHIIMUECKOTO pa3zHOOOpa3us, ole-
HEHHOTO 10 TTOJMMOP(HBIM TPU3HAKAM, BBIIICYKa3aHHBIC TOCTAIBHBIC ()OPMBI OHH MMEIOT
3HAUUTENIEHOE CXOACTBO M BKIIOYAIOT 9 00mmx (heHOTHNOB M3 12 BBIIENCHHBIX. Pazmmuus
NPOSIBIISIFOTCS. B OTCYTCTBUH PEAKMX (PEHOTHUIIOB: OBAJIbHO-YIUIMHEHHOH (OPMBI POTOBOM
NPUCOCKU ¥ OBAJIbHO-Y/IIMHEHHOHW (opMbl opraHa bpanzieca y meranepkapuii U3 peqHoi
MHHOTH U OBaJIbHOW (DOPMBI OPIOIIHOW MPUCOCKU Y JIMUMHOK U3 JIGAOBUTOMOPCKOM MHUHOTH.

CrpykTypa (EHOTHIIMYECKOTO Pa3sHOOOPAa3Msl TOCTANBHBIX (OPM MeTalepKapuil CXoa-
Ha 0 (EHOTHIIAM YETHIpEeX MPU3HAKOB — (HOPMBI Tela, POTOBOI MPHUCOCKHU, (papHuHTCa
1 OpIONIHOW MPHUCOCKHU. SIAPO CTPYKTYPHI COCTABISAIOT JOMHUHUPYIOMIHE (EHOTHIIBI
C OBaJIGHOW POTOBOH MPHCOCKOM, OBaJIbHO-YITHHCHHON (POPMOIT Tela, OBaJIbHO-YUTMHEHHON
¢dopmoii papuHrca U OBaIbHO-YAIUHEHHOH (GopMoil OpromHON mpucocku. OeHOTHIIBI
C IPYTHMMHU BapHaIMSIMU STUX MPU3HAKOB PEKH U MAJIOYMCICHHBI. YeTKue pa3nuyus BbIIB-
JICHBI 110 BCTpeuyaeMOoCTH (PEHOTHUIIOB opraHa bpaHpaeca, 4TO CBUJIETENBCTBYET O Pa3IMUMIX
BHYTPHUIIONYJSILIMOHHOTO Pa3HOO0pa3us Mexay 0O0eMMHU BBIOOPKAMH IO MPU3HAKY (OPMBI
STOr0 OpraHa.

W3ydenne miuacTHYeCKUX MPHU3HAKOB IOKA3aJ0 BBICOKOE CXOACTBO MEXkKIY T'OCTAJIbHBI-
MU (GopMaMH B pasMaxe M3MEHYMBOCTH pPa3MEpOB Tella M OpraHOB MeTauepkapuid. B To
JKE€ BPEMSI BBISBIEHBI CYLIECTBEHHBIE Pa3/InyMs B XapaKTepe BapbUPOBAaHUS MIPU3HAKOB.
locranbhas ¢opma n3 peyHo MUHOTH (peHOTHIHMYECKH Oosiee pasHOOOpa3Ha 1O JIMHE
U IIUpUHE Tella, [UIMHE W NIMPUHE POTOBOW MPHUCOCKH, JUIMHE OpronrHoi mpucocku. OHa
UMEET CIIOKHYIO (PEHOTUIIMYECKYIO CTPYKTYPY, IPEACTABICHHYIO TPEeMsl I'pYyIMIaMH 0CO-
Oeil, pa3nuyaromuXcs JUIMHOW Tela M AByMs TPyNIaMH C pPa3HOM IIHMHON POTOBOW MpH-
COCKH, JIByMsI TPYIIIIaMH C Pa3HON JUTMHOW (papuHrca u JAByMsl TPyINIaMu C Pa3HOW UTHHOM
OpIOIIHOM TPUCOCKH. [ PyTIITB! pa3nuyaroTces Mo BKJIALY B Pa3HOOOpas3ne ToCTaNbHOH (HOpPMBI
1 poJIM B MOAJICPKAHUHM YMCICHHOCTH MeTanepkapui. JJOMMHUPYIONIHE TPYyMIbl 0coOeh
TOJ/ICPXKUBAIOT CTAOMIIBHOCTh CYIIECTBOBAHMS METAllepKapuii, MaJOYUCICHHBIC — MTOBBI-
LIal0T pa3HooOpas3ue W ycToH4nBOCTh K (hakrtopam cpeabl. CTpyKTypa pazHooOpas3us ro-

CTaJIbHOU (bOpMI)I us3 J'Ie[[OBPITOMOpCKOfI MUHOT'U MEHEC CJIOKHAsA U NPEACTaBICHA MCHBIIUM
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yrciaoM rpymn. CMemeHne KPUBbIX BapHAlMOHHBIX PSIIOB U CPEIHUX BEIUYUH, KOTOPBIE
HE OTPa)KAIOTCsl Ha OOIIEeM XapaKTepe KPUBBIX, CBUIETEILCTBYET O HEIOJIHON peaan3aluu
HOPMBI PEaKIM ¥ MEHEEe ONaronpUsITHBIX YCIOBHSX [UIS Pa3BUTUS M CYIECTBOBAHUS Me-
TalepKapui B JISJOBUTOMOPCKOW MMHOTE.

Buonorns u o06pa3 KM3HM PEYHON M TUXOOKEAHCKOH MHHOT B 3HAYHTEIBHOW CTENCHH
cxonHbl. XKunas ¢popma peqHO MHUHOTH — CIIOXKHBIM KOMIUIEKCHBIH BHUJI, B KOTOPOM IIpe.-
CTaBJIeH MHPOKAN P (POpM MOTOBO3PENBIX 0COOEH, pasTHUIAIONINXCS CBOSH Omonornei
B nepuon nocie meramopdosa. Eif cBolicTBeH moauMopgu3M He TOJBKO Ha apeaje B lie-
JIOM, HO U BHYTPH OIHOH NOIy/IsuuH. PeyHas MUHOTa CBSI3aHA C 3aXOISIIMMH Ha HEPECT
B PEKU NPOU3BOAUTEISIMUA aHAAPOMHOM (hOpMBL. JIMUMHKM U MPOM3BOAMTENIN XKWIOH (op-
MBI 00€CIIEUMBAIOT CBA3b MEXKAY OTACIbHBIMH T'PYNNHUPOBKAMHU BHYTPH PEUHBIX CHCTEM
(KyuepsiBblii u ap., 2016). XapakTepHbIMHA YepTaMU THXOOKEAHCKOH MHHOTH, TaKXKe KaK U
PEYHOM MHMHOTH, SIBJISIFOTCSI BEICOKOE (DEHETHYECKOe Pa3HOOOpa3ne U HalIW4ne KU3HEHHBIX
(dopM, pazIHUaAIOIINXCS HUKIAMU pa3BUTHs. Peanu3anus THUIOB JKM3HEHHBIX CTpaTerui
3aBUCHUT OT PHEPreTHYECKHX PECYPCOB BOAOEMA M XapaKTepa MHUTaHMS PA3HBIX IPYII XO-
3sieB (Kyuepssbiii u np., 2007; Pemerankos, 2010). CyiiecTBeHHbIE pa3indus UMEIOTCS
B PacIpOCTPAaHEHHWH W YCIOBUAX KM3HHU. PeuHas mMuHOTa OanTHiicKOro moOepexns oou-
TaeT B 30HE YMEPEHHOI'O0 KJIMMara, MePeXOJHOr0 OT KOHTHHEHTAILHOIO K OKEaHHYECKOMY
C OTHOCHTEIBHO MSTKOH 3MMON M YMEPEHHO TEIIbIM JIeTOM. JIeZOBUTOMOpCKAass MHHOTA
(L. camtschaticum) Bctpeuaercst ot p. [lacBuk no Kamyarku u oObuTaer B CypoBBIX KIIHU-
MaTHUYECKHUX YCIOBHAX B BOJOEMaX C JUIMTEIBHBIM JIEJOBBIM MOKPBITHEM, KOPOTKUM JIETOM
1 HU3KOU Temmeparypoil Boasl (Pemernnkos, 2010; Artamonova et al., 2015).

Kak m3Bectro (ILIBaprr, 1980), moObie H3MEHEHHS YCIOBUH KU3HU MPSMO WA KOCBEHHO
CBSI3aHBl C U3MEHEHHEM YCIIOBHH IMOJJIEPIKAHUSI YHEPIeTHUECKOro OajaHca U BBI3BIBAIOT
BbIpakeHHbIE MOP(hO(YHKIIMOHATIbHBIE C/IBUTH B Mpeeiax BUAa. B mpouecce agantamun
OT/IEJIBHBIX 0CcO0€H, MOIMYJISIUi, OIBUIOB ITPUCIIOCOOIEHUSI aHATOMO-(DHU3HOIIOTUYECKOTO
TIOpsIJIKa UMEIOT TIEPBOCTENECHHOE 3HaueHue. [lomydyeHHble HaMn MaTepHanbl 00 M3MEHYH-
BOCTH ¥ (DEHOTHITMYESCKOM Pa3HOOOpA3nu roCTalbHON (GopMbl MeTatepkapuit Diplostomum
petromyzifluviatilis W3 T€IOBUTOMOPCKOH MHUHOTH TIO3BOJITIOT pacCMaTpHUBaTh M3MEHEHUS
B XapakTepe pachpeesieHus IUIACTUYeCKUX MPHU3HAKOB, COYETAIOINECS C MX BBICOKOU
M3MEHYMBOCTBIO, KaK OJMH M3 MOIYJSIIMOHHBIX MEXaHNW3MOB aJaNTallM BHJa Mapa3uTa

K OOHMTaHHIO B CYPOBBIX YCJIOBUAX eBpOHeﬁCKOﬁ YJacCTu apealia X03s41Ha.

OUHAHCHUPOBAHUE PABOThBI

HccnenoBanue BBIOIHEHO B paAMKaX TEMbl HayYHO-HCCIIEOBATEIBCKUX pabotr MHcTUTy-
Ta Ouosoruu — 000coOIEHHOTO NopasieneHns: PeaepanbHOro rocyaapCTBEHHOTO OHOIKET-
HOTO yupexJeHus Hayku DenepaibHOro HCCIeI0BaTeNnbCKoro HenTpa «Kapeabekuid Hayd-
HbIH 11eHTp Poccwuiickoit akagemuu Hayk» HUP KapHI] PAH (Ne roc. per. 122032100130-3).
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Huxaxmx JOMOJHUTEIBHBIX TPAHTOB HA IMPOBEACHNE UM PYKOBOACTBO JAaHHBIM KOHKPETHBIM

HCCIICAOBAHUCM TIOJIYUCHO HE OBLIIO.

COBJIIOJIEHUE OTUYECKNX CTAHAPTOB

B ,HaHHOﬁ pa60Te OTCYTCTBYIOT HUCCJICIOBAHUSA YCIOBEKA WUIIN KUBOTHBIX.

KOH®JIUKT UHTEPECOB

ABTOpPBI TaHHOH pabOTHI 3asBIAIOT, YTO Y HUX HET KOH(MIMKTAa MHTEPECOB.
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VARIABILITY AND PHENOTYPIC DIVERSITY OF THE DIPLOSTOMUM
PETROMYZIFLUVIATILIS DIESING, 1850 TREMATODES, PARASITES
OF LAMPREYS (LAMPETRINAE, PETROMYZONTIDAE)

L. V. Anikieva, D. 1. Lebedeva

Keywords: Diplostomum, metacercariae, morphological diversity, Lampetra fluviatilis,

Lethenteron camtschaticum

SUMMARY

Variability and phenotypic diversity of Diplostomum petromyzifluviatilis metacercariae from two
lamprey species, the river lamprey Lampetra fluviatilis (Baltic Sea basin) and the Pacific lamprey
Lethenteron camtschaticum (Arctic Ocean basin), were studied. It was found that metacercariae from
both hosts are similar as in the number of variations in body shape, oral and ventral suckers, and
pharynx, so in the frequency of occurrence. Differences in population diversity by variations in the
shape of the Holdfast organ were found. It was shown that gostal forms possess the similar range
of variability of plastic characters, but has different distribution of frequency classes of the variation
curve. We hypothesized that the change in the distribution and character of variation in the size of
metacercariae from the Arctic lamprey is one of the population mechanisms of species adaptation to
the northern limit of its range.
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IIpencTaBiaeHs! pe3ynbTaThl UXTHOMAPA3HUTOIOTHUECKUX HCCIEAOBAHUH PBIO MpuOeperoBoil ak-
BaTOpHUH [0ro-socTouHoro Caxanuna. Mcrnonb30BaHbl CTaHAAPTHBIC ITAPA3UTOIOTNYECKHE METOIBI
pabotbl. Bekpbito 20 BuioB peid. OCHOBHYIO YacTh UCCIIEIOBAHHBIX 0CO0OEH cocTaBUIM Oypblil TEpITyT,
0e3HOruil OMUCTOLICHTP, KpyIHOYeLIyliHas KpacHonepka. OOHapyxeHo 33 BUIA U HEONPECICHHBIX
10 BuAa GpopM reabMUHTOB. s 11 BUIOB reIbMUHTOB OTMEUEHBI HOBBIE X03s¢Ba. Hambompmme mo-
KazaTelH 3apaXEHHOCTU OTMEUeHSB! Uit Bothriocephalus scorpii y MmpaMopHOTo Kepuaka u Liliatrema
skrjabini mtc. y 6e3Hororo omucroueHtpa. [eabMuuThl Prosorhynchus crucibulum, Echinorhynchus
cotti BIIEPBbIC 3apPETUCTPUPOBAHbl Y MPUOpPexHbIX pbl6 CaxanuHa.

KuroueBsie cioBa: octpoB CaxanuH, pexa [lonnHKa, TeTbMUHTHL, TPUOPEKHBIE PHIOBI
DOI: 10.31857/S0031184724010022, EDN: SSYUUR

[epBbIM 1 Hanbosee 3HAYNMBIM 0000IIEHHEM, MTOCBSIIIEHHBIM Tapa3uTaM pbIO BHYTpEH-
HUX BomoeMoB octpoBa CaxanuH, siBisercs padora C.I. CokosoBa ¢ coaBropamu (2014).
ABTOpBI OTMEUATIH 55 BUIOB M HEOMPEACICHHBIX 10 BUAa (opM mapa3sutoB, 39 M3 KOTOPBIX
ObUIM OTMEYEHBI JUIsl OCTpOBa BriepBble. HoBbIe X03s€Ba ObUIM OTMEYEHBI Ul 25 BHIOB
u ¢Gopm napasutoB. [lapasuronornyeckuid marepuan Obut cobpan ot 21 Bunma peio, 7 u3
KOTOPBIX OBIIM BIEPBBIE TMOABEPTHYTH MAPA3UTONIOTHUECKOMY ocMoTpy Ha Caxanmue. Ha
2015 ron y >KMIIBIX M MPOXOAHBIX pri0 CaxannHa ObL1o 0OHapyxeHo 143 Buaa u Heompese-
neHHbIX 1o Bujpa ¢opm napaszutos (Cokonos, @porosa, 2015). OgHako, Kak OTMeEyYaIH
JJAaHHBIC aBTOPBI, 3Ta nUdpa JajleKka OT OKOHYATEIbHOH, YTO COXPAHSIET aKTyaIbHOCTh HMX-
THONApa3UTOJIOINYeCKUX HcciienoBanuid. [Ipu sTom mapasurodayHa MOPCKHX BHJIOB PBIO
y Oepero o. Caxanuu octaercsi cinadon3yueHHou. VccnenoBanus B pailoHe ycTbs p. JlonnHka
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SIBJIAIOTCSL HAa9aIbHBIM 3TAallOM CHCTEMATHYECKOTO M3yUYEeHUs TeIbMUHTO(AYHbBI IIPHOPEKHBIX
HETIPOMBICIIOBBIX pbIO 0. CaxaiuH.

Lenbto paboTHI sIBIISICTCS TOKyMEHTAIMs (hayHHUCTHYECKOTO CIHMCKA I'eJIbMUHTOB, OOHAa-
PYKEHHBIX Y MOPCKUX W IPOXOAHBIX PHIO MPHOpPEKbs Foro-BoctouHoro CaxannHa B paiioHe
ycrba p. Honunka B 2019 .

MATEPUAJI 1 METO/JUKA

IMapa3uTonornyeckue UccieoBaHus PO 0ro-BocToyHoro CaxajnHa IPOBOAMINCH C Mast IO
ntonb 2019 1. B mpubeperoBoif 30He B paifone ycTos p. Jlommaka. OGI0BBI peIO MPOBOAMIN Ha 9 CTaH-
musix (puc. 1, 2; Tadn. 1) ¢ ucnonszoBanneM MoTopHO# soaxu «Pasoput 420», 3aKUIHOTO HEBOAA
(mmuuo# 50 M, BbIcoTOU cTeHKH 3 M, s4eeit B kpbuie 20 x 20 mm, B kytue 10 x 10 Mm) u 6e3moTeH-
HOTO 3aKHJIHOTO HeBoja (JUIMHOM 12 M, BBICOTOH CTEHKH 5 M, staeeid 5 x 5 mm). st ycTaHOBIEHHS
CHCTEMaTHYECKOTO TOJI0KEHHUs PbI0 MCIOIb30BaIK onpenenutenu 1 amiacel (JIunnoepr, Kpactokosa,
1975; JlunnGepr, KpacrokoBa, 1987; JIunnbepr, 1993; Tymonoros, Konomnos, 2014; Amaoka et al.,
1995). Bcero BckpbiTo 264 9k3. 20 Bua0B pbiO (Taba. 2). BeIMoNHEHB OHOMOTHYESCKUE aHATNU3bBI
10 BumoB psi0 (Tadm. 3). Mcnonp30Bainuch CTaHAAPTHBIE METOABI cOOpa 1 00pabOTKH Mapa3UTOIOTH-
yeckoro marepuana (beixoBckas-ITaBnoBckas, 1985).

B kauecTBe XapaKTepPUCTHK 3apa)KEHHOCTH HCIIOJIb30BAaHBI: SKCTEHCHBHOCTh MHBA3UHU — KOJIHYeE-
CTBO 3apa’keHHBIX PEIO (%), MHAEKC OOMINS — cpeiHee KOIMYECTBO Mapa3uToB B PHIOE M aMIUINTY/AA
MHTEHCUBHOCTH (MUHHUMAJIbHOE U MaKCHMMAaJbHOE KOJIMYECTBO [apa3suTOB B OAHOI peide). B ciyuae
HEPENpPE3EHTATHBHBIX BEIOOPOK BCKPBITHIX PHIO (MeHee 15 9K3.) KOMMYECTBO MapasuTOB MPHBOTUTCS

B CKOOKax (3K3.).

3aJiuB AHUBA

Pucynok 1. Paiion c6opa mapa3utosiorndeckoro marepuaia (orMedeHo ycrbe p. JlonuHka,
Torosorudeckas ocHosa BoinonHeHa J1.C. 3aBap3uHBIM).

Figure 1. The collection area of parasitological material (the mouth of the Dolinka river
is marked. The topological basis of the map was made by D.S. Zavarzin).
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Pucynok 2. Cxema pacnonoxeHus UXTHOJOIMYECKHX CTAHLIMI Ha KapTe.

Figure 2. The layout of ichthyological stations on the map.

Tabauua 1. KoopauHaTsl pacrogokeHHs UXTHOIOTMYECKUX CTaHLUH
Table 1. Coordinates of the location of ichthyological stations

Ne

CraHmH Onucanue Iupota, c.m. Jonrora, B.A.
1 VYerbe 03. M3menunBoe 46°52°51.72" 143°7°55.654"
2 . Jlecnoe (ycthe p. Ouemnyxa) 46°54'57.910" 143°5°33.000"
3 3 kM ceBepHee ycTbd p. Ouemyxa 46°56'41.212" 143°5750.568"
4 Meic 1oxHee p. JlonnHka 46°5876.900" 143°5713.320"
5 VYerbe p. JlonuHka 46°58745.720" 143°4733.240"
6 CesepHast gacTb OyxThl p. JlomnHKa 46°59" 1.740" 143°4719.800"
7 2 kM ceBepHee p. JlonuHka 47°0" 9.600" 143°3752.380"
8 2.8 kM ceBepHee p. JlomuHka 47°0°24.628" 143°3737.256"
9 VYerbe p. Bosnecenka 47°137.042" 143°3712.442"

IIpumeuanue. Homepa cTaHuuii COOTBETCTBYIOT HOMEpaM CTAaHIMU Ha puc. 2.
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BuioBble Ha3BaHMs PHIO YKA3aHBl B COOTBETCTBUM C TAKCOHOMHYECKMMH PEBH3HAMHU 10 SJICK-
TpoHHOI 0a3ze manHbIXx Eschmeyer’s catalog of fishes https://www.calacademy.org/scientists/projects/
catalog-of-fishes (nara o6pamenust 10.06.2023). Ha3aHusi relbMUHTOB IPUBE/ICHBI B COOTBETCTBUH

¢ mpeacrasieHusiMu WORMS https://www.marinespecies.org.

Tadmuua 2. KommuecTBo 00CIeI0OBaHHBIX PBIO
Table 2. Quantity of fish examined

Ne Bun pr1ost BckpsiTo,
CT. 9K3.
1 | Clupea pallasii Valenciennes, 1847 — TuxookeaHcKast CeJb/Ib 5
2 | Pseudaspius hakonensis (Gunther, 1877) — kpynHodenryiiHasi KpacHOIIepKa 15
3 | Hypomesus japonicus (Brevoort, 1856) — Mopckast MaJopoTast KOpIOIIKa 5
4 | Osmerus dentex Steindachner et Kner, 1870 — azunarckas 3ybacTas KOpromika 5
5 | Salangichthys microdon (Bleeker, 1860) — ppiba-narnmia ' 1
6 | Oncorhynchus masou (Brevoort, 1856) — cuma 1
7 | Salvelinus leucomaenis (Pallas, 1814) — xynmka 9
8 | Eleginus gracilis (Tilesius, 1810) — nayibHEeBOCTOUHAsI HaBara 5
9 | Sebastes taczanowskii Steindachner, 1880 — BocTO4HBII OKyHb 10
10 | Hexagrammos octogrammus (Pallas, 1814) — Oypbrii Tepryr 142
11 | Hexagrammos stelleri Tilesius, 1810 — maTHUCTBII Tepryr 5
12 | Myoxocephalus stelleri Tilesius, 1811 — mpamopHBIii Kepuak 5
13 | Blepsias cirrhosus (Pallas, 1814) — TpexsionacTHO# ObIYOK 3
14 | Brachyopsis segaliensis (Tilesius, 1809) — caxanuHckas JTucH4IKa 6
15 | Zoarces elongatus Kner, 1868 — BocTounas Oenparora 5
16 | Pholidapus dybowskii (Steindachner, 1880) — 6e3HOTHI OTICTOLICHTP 23
17 | Opisthocentrus ocellatus (Tilesius, 1811) — a3uarsIif OMUCTOIEHTP 5
18 | Pholis picta (Kner, 1868) — pactmcHo# MacIiok 4
19 | Platichthys stellatus (Pallas, 1787) — 3Be3quaras kambasna 5
20 | Pseudopleuronectes obscurus (Herzenstein, 1890) — remnas kambaina 5

[lpumeuanue. ' reIbMUHTBI He OOHAPYKCHBI.
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Ta6auua 3. buonorndeckne XapakTepPUCTHKH HEKOTOPBIX BUIOB PBIO

Table 3. Biological characteristics of some fish species

IIpomeicnoBas mmHa (AD) Macca
B MHH—MaKc cpenHsis MHH—MaKc cpenHsis
C. pallasii 22.0-27.4 243 +0.9 118.5-265.0 171.7 + 26.7
P. hakonensis 22.5-34.3 272 +0.9 170.0-636.5 320.9 + 38.7
H. japonicus 16.9-18.3 17.3 £ 0.25 59.0-75.5 64.5 + 3.0
O. dentex 14.8-22.3 19.7 £ 1.4 23.5-107.5 73.0 £ 15.4
S. leucomaenis 23.3-35.7 29.1 £ 1.4 147.5-460.5 306.1 + 36.8
E. gracilis 12.3-28.7 19.6 £ 2.6 13.5-195.5 76.2 £ 31.1
S. taczanowskii 7.6-15.9 9.1 £0.7 - -
H. octogrammus 5.3-23.6 148 £0.3 2.0-245.0 67.7+£3.5
Z. elongatus - - 42.5-72.5 56.25 £ 6.2
P. dybowskii 11.5-31.6 214+ 1.2 9.3-355 116.7 £ 21.9
P. obscurus 18.0-27.5 219 £2.1 142-534 300.6 £ 77.9

PE3VJIBTATbI U ObCYXJIEHUE

Hmxe B cucremMarnaeckoM NOopsAAKEe NPUBCACH IIEPCUYCHb BUAOB MMapa3suTOB, 3apCTUCTPU-

POBaHHBIX y MCCIIEJOBAaHHBIX PbIO B pesynbrare pador B 2019 r.

Kitacc Monogenea
Dactylogyrus sp. Diesing, 1850
Jlokanuzanus: xa0psl.
Xo3sieBa ¥ MOKA3aTeNn 3apaKCHHOCTH: Pseudaspius hakonensis (2 3k3.).

3amMeuaHusi: COXPAaHHOCTh MaTepuasa He MO3BOJISeT UACHTH(OUIMPOBATH BU/I.

Gyrodactylus sp. Nordmann, 1832
Jlokanuzanusi: NIaBHUKU.
Xo3sieBa ¥ MOKa3aTeNn 3apaXeHHOCTH: Zoarces elongatus (1 9K3.).

3aMedaHus: MOBPEKICH.

Paradiplozoon sp. Akhmerov, 1974
Jlokanu3aiust: ®aopbl.
Xo3sieBa U MMOKA3aTelu 3apakeHHOCTH: Pseudaspius hakonensis (20%, 1.1 £ 0.7; 3-9 3k3.).

3ameuanusi: o0 Haxoake Paradiplozoon sp. 3aIUTaHUPOBAHO OTIEIBHOE COOOIICHHE.
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Kiacc Cestoda

Cyathocephalus truncatus (Pallas, 1781) Kessler, 1868

Jlokanuzanusi: MUIOPHYECKHE OTPOCTKH.

Xo3sieBa ¥ MOKa3aTeNn 3apaKeHHOCTH: Salvelinus leucomaenis (1 3K3.).

3ameuanus: panee (CoxonoB u ap., 2012) na CaxanuHe mapasuT OTMEUEH Yy KYHIKH
Salvelinus leucomaenis B p. JIrorora, roxxHOU ManbMbl Salvelinus curilus (Pallas, 1814)
B p. benasi, caxanuuckoro noakamenntuka Cottus amblystomopsis Schmidt, 1904 B p. Jlro-

Tora u cubupckoro roieua Barbatula toni (Dybowski, 1869) B p. Ouenyxa.

Bothriocephalus scorpii (Miiller, 1776) Cooper, 1917

Jloxanu3ausi: KAIMIEYHHK.

Xo3sieBa U MMOKa3aTeNu 3apakeHHOCTH: Hexagrammos octogrammus (2 3k3.), Myoxocephalus
stelleri (100%, 12.6 + 3.1; 5-22 3k3.).

3ameuanus: panee (CokosoB u jip., 2012) na CaxanuHe nmapasuT OTMEUEH y CaxalMHCKOTO
nonkamenmuka Cottus amblystomopsis (p. Jlrorora). Bun Bothriocephalus scorpii nns

Hexagrammos octogrammus u Myoxocephalus stelleri na CaxanuHe OTMEUYCH BIICPBEIC.

Eubothrium salvelini (Schrank, 1790) Nybelin, 1922

Jlokanu3aiusi: KUIICUHHK

Xo3sieBa U TOKa3aTeau 3apakeHHOCTH: Salvelinus leucomaenis (20%, 0.3 = 0.2; 1-2 3k3.),
Oncorhynchus masou (2 3K3.).

3ameuanus: no aanHeM [.I1. Bsnosoit (2003) u E.B. ®porosa (2008), a Takxke 1o He-
onybnukoBaHHbIM JaHHBIM E.B. ®ponosa, Ha CaxaiuHe mapa3ut oOHapyx)eH y ropOy-
ut Oncorhynchus gorbuscha (Walbaum, 1792) nponua Hesenbckoro, 3aauBoB AHHBA
u Teprnenus, a Taxxke ketsl Oncorhynchus keta (Walbaum, 1792) nmponmsa Heenbckoro,
3anuBoB MopasuHoBa, Tepnierus. Bun Eubothrium salvelini na Caxanuue mis Salvelinus

leucomaenis n Oncorhynchus masou OTMEUEH BIIEPBBIC.

Dibothriocephalus sp. pl. Liihe, 1899

Jlokanu3anusi: Ha MOJOCTHBIX OpraHax.

Xo3sieBa ¥ MoKazarenu 3apaxeHHocTu: Osmerus dentex (4 9K3.).

3ameuanus: panee (Bsmosa m ap., 2004) Dibothriocephalus sp. pl. mox Ha3BaHuEeM
Diphillobothrium ditremum pl. ormeuen y HaBaru Eleginus gracilis n xoptomiek Osmerus

dentex, Hypomesus japonicus.

Pyramicocephalus phocarum pl. (Fabricius, 1780) Monticelli, 1890

Jlokanuzanus: MUIOPHYECKHE OTPOCTKH.

XossieBa ¥ Mokaszarenu 3apaxkeHHOCTH: Eleginus gracilis (1 3K3.).

3amMeuaHus: mapasuT MUPOKO pactpocTpaneH y muntas Gadus chalcogrammus Pallas, 1814

u HaBaru Eleginus gracilis CaxanuHa (Bsmoa u mp., 2004).
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Pelichnibothrium sp. pl. (Monticelli, 1989)

Jlokanu3anusi: KAMIEYHHUK, MHJIOPUIECKUE OTPOCTKH.

Xo3sieBa ¥ moKaszarenu 3apaxeHHocTH: Oncorhynchus masou (108 2x3.).

3amMedaHus: MapasuT SBISICTCS MAcCOBBIM y ropOymm n ketbl CaxajanHa ¥ OTMEUYEH BO BCEX
palioHax MCCIIE0BaHMUsI C BHICOKUMHU XapaKTEePUCTUKAMK MHBAa3UH. DKCTECHCUBHOCTH MHBA3UH
88-99%, unnekc obmmus ot 29 + 2.3 mo 120 £ 36.1 npu aMIuMTye HHTCHCUBHOCTU 1—779
9K3. (HeomyOJIMKOBaHHBIC NaHHbIE). EMMHUYHO oTMeueH y 3ybacToil kopromku Osmerus
dentex B 3anuBe MopasuHoBa (Bsutosa, ®@ponos, 2005) u kpynHOYEUIYHHOW KPAaCHONEPKH

Pseudaspius hakonensis B p. Jlrotora (Komybaka, 2014).

Nybelinia surmenicola pl. Okada in Dollfus, 1929

Xo3sieBa U MOKa3aTen 3apakeHHocTH: Hexagrammos octogrammus (1.4%, 2 £ 1; 1-3 5k3.).
Jlokanuzanusi: B CTEHKaX JKeIyJIKa.

3amMeuaHus: 1Mo JuTeparypHbIM naHHbM (BsutoBa, Bunorpanos, 2003; Bsutosa, ®pomnos,
2005), Nybelinia surmenicola pl. oTMedeHa y nanbHEBOCTOYHOW HaBaru Eleginus gracilis
(Tarapckuii poMB, EAMHINYHO B 3anuBe TeprieHns) U Kopromek: 3ydactoit Osmerus dentex
(mponuB Hesenbckoro, 3ammuBbl AHMBa, MopaBuHOBa, TeprieHUs) 1 MOPCKOI MalopOTOi
Hypomesus japonicus ' (nmponuB Hesenbckoro, 3anmuB MopzBuHoBa). 1o HeomyOIMKoBaHHBIM
JnaHHBIM, Ha CaxallMHe Tapa3HT 3aperucTpupoBad y 11 BUIOB pbIO: TepIyr MATHUCTHIA
Hexagrammos stelleri (03. VI3menunBoe); 3Be3nuarast kambana Platichthys stellatus, cenbap
Clupea pallasii (03 Tynaiitua); ropOyma Oncorhynchus gorbuscha (nponus Hesenbckoro,
3anuBbl AHnBa, MopasuHoBa, Tepnenus); kera Oncorhynchus keta (nponns Hesenbckoro,
3anuBbl MopnsuHoBa, Teprienus); nantycouaHas kambana Hippoglossoides elassodon
Jordan & Gilbert, 1880. >xenrornepast kambana Limanda aspera (Pallas, 1814), mmHHOpBUIAS
kambana Myzopsetta punctatissima (Steindachner, 1879) (Tarapckuii nponus).

Knacc Trematoda

Prosorhynchus crucibulum (Rud., 1819)

Jlokanu3amysi: KAIICYHHK.

XossieBa U mokazarenu 3apaxkeHHoctH: Pholidapus dybowskii (29.6%, 0.8 + 0.4; 1-2 3k3.).
3ameuanust: Maputel Prosorhynchus crucibulum Bnepsble peructpupyrorcs B Bogax Ca-

XaJlnHa.

Pronoprymna petrowi (Layman, 1930) Bray & Gibson, 1980

Jloxkanu3anus: *KelayJaoK, KHIICYHUK.

Xo3sieBa ¥ MMOKa3areliu 3apaxeHHOCTU: Hypomesus japonicus (8 3K3.).

3amevanus: Tpemaroisl Pronoprymna petrowi na CaxaJliHe OTMEYEHBI y MOPCKOW MaJiopo-

TOW KOpIOIIKU Hypomesus japonicus 3amiBa MopasuHoBa (Bsiioa, @pomnos, 2005); kambar

' B Ha3Banuu pabotel ykazaHa Hypomesus nipponensis McAllister, 1963, dakruuecku obcneno-
BaHa Obuta Hypomesus japonicus.
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Hippoglossoides elassodon n Acanthopsetta nadeshnyi Schmidt, 1904 B Tarapckom mpo-
muBe (Ppoios, 2007).

Steringophorus furciger (Olsson, 1868) Odhner, 1905

Jlokanu3aiusi: KUIICYHHK.

Xo3zsieBa ¥ MOKa3aTeNn 3apaxeHHOCTH: Blepsias cirrhosus (2 9K3.).

Bameuanusi: Steringophorus furciger BIepBble 3apErUCTPUPOBAH Y TPEXJIOMACTHOTO ObIYKA
Blepsias cirrhosus Caxanuna. Panee (®pono, 2007) na Caxanune Steringophorus furciger

oTMeueH y Komouelt kambanbl HanexHoro Acanthopsetta nadeshnyi (Tarapckuit mposus).

Fellodistomidae gen. sp. Nicoll, 1909
Jloxanusanus: kumedHuk 1 ok3.
Xo3sieBa ¥ MOKazaTenu 3apakeHHocTH: Platichthys stellatus.

3aMevaHus: SK3eMIUISIP MApUTHI TOBPEK/ICH.

Liliatrema skrjabini mtc. (Gubanov, 1953)

Xo3zsieBa U TMoOKazaTenu 3apakeHHocTu: Hexagrammos octogrammus (14.6%, 10.8 + 5.2;
1-445 5k3.), Pholidapus dybowskii (88.9%, 101.5 + 25.4; 2-500 5k3.), Blepsias cirrhosis
(1 ax3.), Opisthocentrus ocellatus (2 3k3.).

Jlokanu3anus: 1moj KOKeil, IIIaBHUKH, MBIIICUHAs TKaHb.

3ameuanus: Liliatrema skrjabini mtc. BuepBbic oT™meueHa y Blepsias cirrhosis u
Opisthocentrus ocellatus Caxanmnna. CHCTeMaTH4eckoe IONIOKEHUE BUIA TIEPECMOTPEHO

C.I. CoxonoBeiM ¢ coaBropamu (Sokolov et al., 2020), BBIIOIHEHO NEpeONHCaHUE BHIA.

Liliatrema sobolevi mtc. (Gubanov, 1953)

Xo3sieBa 1 MoKa3ares 3apaxeHHocTH: Hexagrammos octogrammus (3.7%, 2.7 + 1.3; 1-112 3x3.),
Pholidapus dybowskii (18.7%, 20.3 + 5.3; 5-119 3x3.).

Jlokanu3anusi: o KOXKEH, IJIABHUKH, MBIIICYHAST TKAHb.

3ameuanus: Tpemaronsl Liliatrema sobolevi mtc. panee (®ponos, 2010) ormedensl y Oy-
poro tepryra Hexagrammos octogrammus W TSTHACTOTO Tepnyra Hexagrammos stelleri
(03. U3menunBoe). Cuctemarnaeckoe nojoxeHue Buaa nepecmorpeHo C.I. CokomoBbIM

¢ coasropamu (Sokolov et al., 2020), BbIIIOIHEHO MEPEONUCAHUE BU/IA.

Podocotyle cf. reflexa (Creplin, 1825) Odhner, 1905

Xo3sieBa W TOKa3aTeNH 3apakeHHOCTU: Brachyopsis segaliensis (1 3x3.), Pholis picta
(4 2K3.).

Jlokanuzanus: KUILIEYHUK.

3ameuanusi: Tpemaroabl Podocotyle cf. reflexa na CaxanuHe oTMeueHbI y HaBaru Eleginus
gracilis Bo Bcex paiioHax uccienoBanus (BsuroBa, Bunorpanos, 2003; ®@pomos, 2005, 2008).
Jliist caxanmuHCKOW JTUCHYKU Brachyopsis segaliensis v paciiucHOTO Maciitoka Pholis picta

TpEMaTOoabl OTMEUYCHBI BIIEPBBIC.
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Podocotyle cf. atomon (Rudolphi, 1802) Odhner, 1905

Xo3sieBa ¥ mokaszarenu 3apaxeHHoctu: Eleginus gracilis (1 3K3.).

Jlokanu3anysi: KAIICYHHK.

3amedanus: Tpemaronbl Podocotyle cf. atomon na CaxanmHe OTMEUeHBI BIIEpBEIC (IO Ha-

XOJIKe TUIAaHUPYETCs OTAeNbHasl ITyOIHKaIHs).

Zoogonoides viviparus (Olsson, 1868) Odhner, 1902

Xo3sieBa ¥ MMOKa3are/d 3apakeHHOCTH: Pseudaspius hakonensis (3 3k3.).

Jlokanusanusi: KUIICYHHK.

3ameuanus: panee Ha CaxanmmHe Zoogonoides viviparus OTMEUCHBl y JUIMHHOPBIIOH KaM-
6anel Myzopsetta punctatissima B Tarapckom nponuse (Pposos, 2007). YV manoporoii u
3ybacroii kopromek (BsutoBa, @pornos, 2005) n kpynHOUenyiiHOM KpacHONepKy Pseudaspius

hakonensis 3amuBa AruBa (®pomos, 2007, 2008) u p. Jlrorora (Korybaka, 2014).
Derogenes varicus (Miller, 1784) Looss, 1901

Xo3sieBa # MoKaszarenu 3apaxeHHoctu: Osmerus dentex (3 9K3.).

Jlokanuzanusi: xKejyqoK, KUIIEYHHUK.

3ameuanusi: Derogenes varicus 3aperucTpupoBaH y HaBaru Eleginus gracilis 3anuBa Tep-
nenust (BsumoBa, Bunorpamos, 2003) u 3ybactoii kopromku Osmerus dentex 3anuBa Mopa-
BuHoBa (BsutoBa, ®ponos, 2005), y ropOymu Oncorhynchus gorbuscha 3anuBa AnuBa
(®ponos, 2008)

Brachyphallus crenatus (Rudolphi, 1802) Odhner, 1905

XossieBa u mokazarenu 3apaxeHHoctu: Clupea pallasii (1 3x3.), Salvelinus leucomaenis
(50%, 6.3 = 2.5; 2—-19 9x3.); Osmerus dentex (2 3x3.), Hypomesus japonicus (32 3K3.).
Jlokanuzanus: Keryaok.

3ameuanwust: [lo nmureparypHbiM nanHbiM (Mamaes u nip., 1959; BsutoBa, Bunorpaznos, 2003;
Bsimosa, @ponos, 2005; ®ponos, @pornosa, 2009), mapasur ormedeH y 7 BumoB peid Ca-
xanuHa: cenbab Clupea pallasii (mponus HeBenbckoro, 3anuBbl MopaBruHOBa, TeprieHus);
ropOyta Oncorhynchus gorbuscha (npomuB Hesenbckoro, 3anuBbl AHnBa, MOpIBUHOBA,
Teprenus); kera Oncorhynchus keta (mpomus HeBenbckoro, 3amuBel MopaBuHOBa, Tepire-
HUS); MaJopoTast Kopromka Hypomesus nipponensis (3aJIiB AHHBA); MaJIOPOTast KOPIOIIKA
Hypomesus japonicus (3anuB MopnBuHOBa); 3y0acras koproiika Osmerus dentex (3anuB
MopnsuHoBa); HaBara Eleginus gracilis (mpomus HeBembckoro, 3amuBel AHHBA, MopaBH-

HOBa, TeprieHus).

Lecithaster gibbosus (Rud, 1802) Luhe, 1901

Xo3zsieBa W MMOKa3aTeNn 3apaxeHHoCTH: Hypomesus japonicus (34 3k3.).

Jlokanuzanusi: KUIICYHUK.

3ameuanusi: Tpemaroasl Lecithaster gibbosus, no nureparypHbiM naHHbiM (MamaeB u

ap., 1959; ®@posnos, 2008), ormeueHs! y 4 BumoB peid Caxanuna: ropoyma Oncorhynchus
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gorbuscha (mponuB HeBenbckoro, 3ammBel AHWBa, MopaBuHOBa, TepmeHwus), keta
Oncorhynchus keta (nponuB HeBenbckoro, 3anuB MopaBuHOBa), 3y0acrtas KOpIOIIKa
Osmerus dentex (3anuB MopnasunoBa), HaBara Eleginus gracilis (3anmuB Tepnenns). Ilo
HEOITyOJIMKOBAHHBIM JJTaHHBIM, OTMEYEHBI y 2 BHJOB: OOBIKHOBEHHAS MajlopoTas KOPIOLIKa
Hypomesus olidus (Pallas, 1814) (03. Tynaiiua), moiiBa Mallotus catervarius (Pennant,
1784) (3anuB AHuBa).

Knacc Palaeacanthocephala

Echinorhynchus gadi Zoega in Muller, 1776

Xo3sieBa W TIOKa3aTeiu 3apakeHHoCTH: Hexagrammos octogrammus (5 3k3.), Salvelinus
leucomaenis (15x3.), Platichthys stellatus (4 3k3.).

Jlokanu3anusi: KUIICYHHK.

3aMedaHus: TI0 TUTEPATyPHBIM TAaHHBIM, Echinorhynchus gadi oTMeueH y HaBaru — 3aJIBBI
MopasuHnoBa, Teprienusi, Heriickuii, [Tunbsryn, Tarapckuii nponus (BsutoBa, Bunorpanos,
2003) u xopromek Osmerus dentex, Hypomesus japonicus (Bsimosa, @pomnos, 2005). o
HEeOITyOJIMKOBaHHBIM JIaHHBIM, OTMEUCH y 2 BUAOB pbI0 CaxanmHa: ManbHEBOCTOYHAS IIIH-
pokonodka Megalocottus taeniopterus (Kner, 1868) (o3epa Hesckoe, Ailinckoe, TyHaiiua,
W3menunBoe), yemyituateiii kapenpokt Careproctus rastrinus Gilbert & Burke, 1912
(toro-Boctounoe mobepexse 0. Caxanun). s Hexagrammos octogrammus, Salvelinus

leucomaenis, Platichthys stellatus Caxanuna Echinorhynchus gadi oTMeueH BIIEpBBIE.

Echinorhynchus cotti Yamagutti, 1939
Xo3zsieBa ¥ MOKa3arenu 3apaxeHHoCcTu: Hexagrammos octogrammus (1 9k3.).
Jlokanu3anusi: KUIICYHUK.

3amedanus: Bun Echinorhynchus cotti BiepBsie 0OHapyxeH Ha CaxammHe.

Pseudorhadinorhynchus leuciscus (Krotov & Petrochenko, 1956) Golvan, 1969
Xo3seBa M TOKA3aTeNH 3apaXCHHOCTH: KpyMHOUCNIyiiHas KpacHomepka Pseudaspius
hakonensis (62.5%, 2 £ 0.8; 1-6 3k3.).

Jlokanu3auusi: KUIICYHHK.

3ameuanus: ckpebuu Pseudorhadinorhynchus leuciscus, o TUTEpaTypHBIM JaHHBIM, He-

OJTHOKPATHO PErHCTPUPOBAIUCH y KpacHONEpku Pseudaspius hakonensis 3amiBa AHuBa
(®pomnos, 2001, 2007; Komybaka, 2014).

Corynosoma strumosum juv. (Rudolphi, 1802) Luhe, 1904

Xo3sieBa ¥ Mmoka3arenu 3apakeHHoOcTH: Osmerus dentex (38%, 0.9 £ 0.2; 1-6 3Kk3.),
Pholidapus dybowskii (6.5%, 0.2+0.1; 3 3x3.), Sebastes taczanowskii (1 3x3.), Hexagrammos
octogrammus (2 9K3.).

Jlokanu3aiusi: KUIICYHHK.

3ameuanust: ckpeOun Corynosoma strumosum juv., 0 JIATEPaTypHBIM JTaHHBIM, PETUCTPHPO-

Banuch y HaBaru Eleginus gracilis (3anmusel Mopasunosa, Tepnenus, Heriickuii, [TunbTyH,
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Tarapckuit nponus (Bsmosa, Bunorpamnos, 2003)) u xopromek Osmerus dentex, Hypomesus
Jjaponicus (Bsmosa, ®pomos, 2005), ropOym u ketsl (MamaeB ap., 1959). Corynosoma
strumosum juv. y Pholidapus dybowskii, Sebastes taczanowskii, Hexagrammos octogrammus

BIICPBBIC PCTUCTPUPYIOTCA B MPUCAXAJIMHCKUX BOJAAX.

Corynosoma semerme juv. (Forsell, 1904) Luhe, 1905

Xo3sieBa M NOKa3aTelIn 3apakeHHOCTH: Zoarces elongates (1 3Kk3.), Hypomesus japonicus
(18 9x3.), Pholidapus dybowskii (1 3K3.).

Jlokanusanysi: KUIICYHHK.

3ameuanus: ckpeOHu Corynosoma semerme juv., 10 JUTEPATYPHBIM TaHHBIM, PETUCTPH-
poBasiuck y xopromiek Osmerus dentex, Hypomesus japonicus (Bsutoa, ®posos, 2005).
Corynosoma semerme juv. y oenputoru Zoarces elongates u onuctouentpa Pholidapus

dybowskii BiepBbie oTMEUEHBI B MPUOpEKHBIX Bojax CaxaynHa.

Knacc Nematoda (Rudolphhi, 1808)
Anisakis sp. 1. (Rudolphi, 1809) Baylis, 1920

XossieBa U mokaszarenu 3apaxeHHocTH: Clupea pallasii (1 3x3.), Salvelinus leucomaenis
(33.3%, 4.9 £ 4.5; 1-41 »x3.), Hexagrammos octogrammus (4.9%, 0.05 £ 0.02; 1 3x3.),
Hexagrammos stelleri (1 3x3.), Pholidapus dybowskii (7.4%, 0.07 = 0.05; 1 3K3.).
Jlokanmzanusi: JKeNyaoK, KAIIEYHUK, MHIJIOPUUECKUE OTPOCTKH, IOJIOCTHBIE OPTaHbl, My-
CKyJarypa.

3aMeuaHus: BUJ OTMCUCH y OOJBIIMHCTBA MPUOPEKHBIX pbiO 0. CaxasuH.

Contracaecum osculatum 1. (Rudolphi, 1802) Baylis, 1920

Xo3sieBa ¥ MOKa3areNu 3apaxeHHoCTH: Hexagrammos octogrammus (2 9K3.).
Jlokanu3anus: KUIIEYHUK.

3ameuanus: Hemaroawsl Contracaecum osculatum 1., IO IUTEPaTYPHBIM AaHHBIM, PETHCTPH-
poBanuck y HaBaru Eleginus gracilis: 3anuBbl Hetiickuid, [Tunbtyn (BsimoBa, Bunorpanos,
2003) u xopromku Hypomesus japonicus (Bsimoa, @ponos, 2005), ropOymm u xetsl (Ma-
MaeB u J1p., 1959).

Pseudoterranova decipiens 1. (Krabbe, 1878) Gibson, 1983

Xo3sieBa U MOKazaTenu 3apaxkeHHOCTU: Osmerus dentex (2 3x3.), Hexagrammos stelleri
(1 7x3.).

Jlokanu3aiusi: MbILILIBL.

3aMevaHusi: MIMPOKO PACHPOCTPaHEHHBIA BUJ y KODIOILIEK, /s Teprnyra Hexagrammos

stelleri ra CaxamiHEe OTMEUCH BIICPBBHIC.

Hysterothylacium aduncum (Rud., 1802) Deardorff et Overstreet, 1981
Xo3zsieBa M ToOKazaTenn 3apaxxeHHoctu: Oncorhynchus masou (3 3x3.), Salvelinus leucomaenis
(3 7k3.).
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Jlokanu3anust: KUIIEYHHK.

3aMeuaHus: paHee BHJ OTMEUEH y KyHMKH Salvelinus leucomaenis BO Bcex paliloHaX HC-
cienoBaHns. MaKkcHManbHBIE XapaKTePUCTUKN perncTpupoBaiuch B 1999 r. B 3amuse Yaii-
Bo u peke Dpaii (100%, 30.1 + 6.1; 3—88 9k3.) (HeomyOmuKoBaHHbIe JdaHHbIE). B 2005 T.
eIMHUYHO OTMEYEH y 3ybacToil Kopromku Osmerus dentex 3anmmBa MopasuHoBa (BsiioBa,
®pornos, 2005).

Ascarophis pacifica (Zhukov in Spassky et Rakova, 1958)

Xo3sieBa M moKazarenu 3apaxeHHoctH: Hexagrammos octogrammus (1 5k3.), Salvelinus
leucomaenis (20%, 0.7 = 0.6; 1-6 5K3.).

Jlokanu3aiusi: KeryaokK.

3ameuanus: Ascarophis pacifica MIUpoKo pacnpocTpaHeH y ropOymu Oncorhynchus
gorbuscha CaxanmHa Bo Bcex paifoHax mccienoBanuid. (Bsmosa, 2003), oTMedeH y HaBaru

Eleginus gracilis 3anuBoB lunsryn n Heriickuii (BsutoBa, Bunorpanos, 2003).

Rhabdochona zacconis Yamaguti, 1935

Xo3sieBa U TMOKa3aTein 3apaxeHHocTu: Pseudaspius hakonensis (50%, 1.3 £ 0.6; 1-4 3k3.)
Jlokanuzanuys: KUILIEYHUK.

3ameuanust: Rhabdochona zacconis perucTpUpOBaiIach paHee y KPyIMHOYCITYHHON KpacHO-
niepku Pseudaspius hakonensis Caxanmuaa peku Jlrorora (Komy6aka, 2014). C.I. CokonoBbM
¢ coaBropamu (2014) BUII OTMEUCH Y KPACHOIIEPOK CaXalHHCKOH Pseudaspius sachalinensis
(Nikolskii, 1889) (p. Jlrotora), kpynuodeuryiinoit Pseudaspius hakonensis (03. bonpmas
Tynaiiua), menkouennyitnoit Pseudaspius brandtii (Dybowski, 1872) (03. [ITuube); aBropamn

BBITIOJIHEHO TMEPCONMCAHNE BHUA.

Clavinema mariae (Layman, 1930) Margolis et Movarec, 1987

Xo3sieBa ¥ MMOKa3aTeNu 3apaXeHHOCTH: Pseudopleuronectes obscurus (4 3k3.).
Jlokanu3auus: IIaBHUKH.

3ameuanusi: panee Ha Caxanune Clavinema mariae otmeuena y kamOansl Illpenka
Pseudopleuronectes schrenki (Schmidt, 1904) u naBaru Eleginus gracilis (Coxonos u ap.,
2010); aBropamu nonosnHeHo onucanue Buna. Ha Caxanune Clavinema mariae BriepBble

otMeueHa y Pseudopleuronectes obscurus.

BBIBO/IbI

[MonyuyeHHble B pe3yJbTaTe Mapa3uToIOrHIECKUX UCCIIENOBAHNI TPHUOPEIKHBIX PIO FOTO-
BoctouHoro CaxanuHa (paiioH ycThs p. JlonmHKa) mMarepuanbl MO3BOJSIOT CAENATh P
OCHOBHBIX BBIBOJIOB:

1. 3apeructpupoBano 33 Buaa W HEOMPEACICHHBIX 10 BHaa (GOpM Mapa3uToOB:

Dactylogyrus sp., Gyrodactylus sp., Paradiplozoon sp., Cyathocephalus truncates,
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Bothriocephalus scorpii, Eubothrium salvelini, Dibothriocephalus sp. pl., Pyramicocephalus
phocarum pl., Pelichnibothrium speciosum pl., Nybelinia surmenicola pl., Prosorhynchus
crucibulum, Pronoprymna petrowi, Steringophorus furciger, Fellodistomidae gen. sp.,
Liliatrema skrjabini mtc., Liliatrema sobolevi mtc., Podocotyle cf. reflexa, Podocotyle cf.
atomon, Zoogonoides viviparous, Derogenes varicus, Brachyphallus crenatus, Lecithaster
gibbosus, Echinorhynchus gadi, Echinorhynchus cotti, Corynosoma strumosum juv.,
Corynosoma semerme juv., Anisakis simplex. 1., Contracaecum osculatum 1., Pseudoterranova
decipiens 1., Hysterothylacium aduncum, Ascarophis pacifica, Rhabdochona zacconis,
Clavinema mariae.

2. Onsa 11 BumoB reabMuHTOB (Bothriocephalus scorpii, Eubothrium salvelini,
Prosorhynchus crucibulum, Steringophorus furciger, Liliatrema skrjabini mtc., Podocotyle
cf. reflexa, Echinorhynchus gadi, Echinorhynchus cotti, Corynosoma strumosum juv.,
Corynosoma semerme juv., Clavinema mariae) 1oro-soctounoro CaxajmHa OTMEUCHBI HO-
BbIE X035€Ba.

3. T'emsmunTBl Prosorhynchus crucibulum, Echinorhynchus cotti BuepBbie 3aperHCTPH-

poBaHbI y MpUOpeXHBIX pbIO CaxanuHa.

BJIATOJAPHOCTH

ABTOpBI BbIpakaroT n1yOokyto npusHaresnbHocTh C.I. CokonoBy (MHCTHTYT mpobiem
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HELMINTHS OF THE COASTAL FISH OF THE SOUTHEASTERN SAKHALIN
(THE MOUTH OF THE DOLINKA RIVER)

E. V. Frolov, S. V. Novokreschennykh, N. K. Zavarzina, E. S. Korneev
Keywords: Sakhalin Island, Dolinka River, helminths, coastal fish

SUMMARY

The results of ichthyoparasitological studies of fish in the coastal waters of southeastern
Sakhalin are presented. Standard parasitological methods of work were used. 20 species of fish
were discovered. 33 species and undefined forms of helminths were found. For 11 species of
helminths (Bothriocephalus scorpii, Eubothrium salvelini, Prosorhynchus crucibulum, Steringophorus
furciger, Liliatrema skrjabini mtc., Podocotyle cf. reflexa, Echinorhynchus gadi, Echinorhynchus
cotti, Corynosoma strumosum juv., Corynosoma semerme juv., Clavinema mariae) of southeastern
Sakhalin, new hosts have been noted. Helminths Prosorhynchus crucibulum, Echinorhynchus cotti

were first recorded in coastal fish of Sakhalin.
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B mmuropanbHOif 30He craporo pycia peku Jlrotora (FOxubii CaxaianH), COXpaHAIOMIETO COCANHE-
HHE C OCHOBHBIM PYCIIOM, ObUIa OOHapy)KeHa MHOTOYHCIICHHAsS MOITYJISIIUS Tapa3sUTHYECKUX KOEIO —
103 5k3./mM%. HauGosnblieil YHCICHHOCTRIO, cocTaBistonieii 98 sk3./m%, ommuaincs Ergasilus briani
Markewitsch, 1933, mupoko pacnpocrpaneHHbi B EBpasuun, Ho Ha lOxHOM CaxanuHe paHee
He OTMEUCHHBIH M yKa3aHHBIH JIMIIb JUIST OHOTO BOjioeMa Ha ceBepo-3anane CaxanuHa (03. Crnagkoe).
YucnenHocts Broporo Buaa sprasunun, Thersitina gasterostei (Pagenstecher, 1861), Gbuta 3Ha4YH-
TEJBbHO HIKE M cocTaBmia 5 9k3./M2. T, gasterostei panee yxe ormedaics Ha IOxxHom Caxanuse, HO
HaCTOSIIIAsl HaXOZKa sIBISIeTCs] epBo [yt pexu Jlrotora. Beicokast 4MciIeHHOCTh CBOOOTHOMKHBYIIINX
CTaNii SPra3uiIn MPEeANoIoKUTENIBHO Oblla CBA3aHa CO COOPOM MaTephaia Ha MHKe Pa3MHOXKCHUS
MOMYJSIUA U C THAPOJOTMYCCKUM XapakTepoM MecTa cO opa (JIMTOpaJIbHBIIl Y4acTOK C 3aMe/JICH-
HBIM TEYEHHEM U CHJIBHBIM 3apacTaHueM MakpoduTammu).

KuroueBsble cioBa: Ergasilus briani, Thersitina gasterostei, napasutudeckue xonenozpl, Caxanu,

Janmsauit Boctok
DOI: 10.31857/S0031184724010034, EDN: SRXSJP

[pexncraBurenu cemeiictBa Ergasilidae 06mbIny 0 4acTh )KU3HEHHOTO LUK TPOBOJST
B CBOOOIHOXHBYIIIEM COCTOSHHH, a K XO3SHHY HPHKPEIUIIOTCS JIHIIb TTOJIOBO3PENbIC CAMKH
nocne oronorBopenust (Ohtsuka et al., 2018). Tem He MeHee IpeACTaBUTENN TOH TpyN-
Bl PEIIKO OOHAPY)KUBAIOTCS B COCTABE IUIAHKTOHA MPUPOIHBIX BOJZOCMOB U BBISBISIOTCS

B OCHOBHOM IIpH MPOBEACHHUHU MMapa3UTOJIOTHUECKUX HMCCIeNOBAaHUH MXTHO(MayHbl. DTO
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OOBSICHACTCSI HEBBICOKOH OOBIYHO YHCIIEHHOCTBIO 3PTa3minj, a TaKkKe NPHYpPOYEHHOCTHIO
HX K PEIKO MCCIIEIyeMOH 4acTH BOJOEMOB — MEJIKOBOAHOW YacTH JIMTOPAJIN CPEAN pacte-
HUH, KAMEHHCTBIX NOTPY)KCHHBIX CTPYKTYp U T.I. CKOpee KaK MCKIIOYEHHE OIUCHIBAIOTCS
HOMYJISIUH, [0 YUCICHHOCTH COIOCTaBHUMbIE CO CBOOOJHOKUBYILUMH MTPEICTABUTEISIMU
JUTOpANBHBIX pakooOpa3Heix (Bunorpamos, 3aBap3un, 2013; Alekseev et al., 2021).

Ergasilus briani Markewitsch, 1933 mmpoxo pacmpoctpaneH B EBpasun (Ilyraues,
2004). ITocne ero npoHnkHOBeHMs1 B BenukoOpuTanutio ¢ kaprnoBsiMu Bugamu peio (Fryer,
Andrews, 1983) uuki pa3BUTHS 3TOTO BHIa ObLI HCCIACAOBAaH B JIA0OPATOPHBIX yCIIO-
BHSIX, U BCE BO3PACTHBIC CTaIWU TIHIaTeldhbHO omucaHbl (Alston et al., 1993, 1996). Tem
HE MEHee MHOTHE CTOPOHBI OMOJIOTHH BH/A OCTAIOTCSI MAJIO W3YyYEHHBIMH, ITOCKOJIBKY I10-
JIaBJISIOIIEE KOJIMUYECTBO HAXOJOK ITPOM3BECHO 110 MCKIIOYUTEIBHO MOJIOBO3PEIIBIM CaM-
KaM, CHSITBIM C X03sieB. E. briani mapa3uThpyeT NpeuMylIECTBEHHO Ha jka0pax KapIOBbIX,
B EBpomeiickoii yacTu B mepBylo odepens Ha miote (Rutilus rutilus L.) n neme (Abramis
brama L.), npeamountas sk3eMIusipbl He Oonmbme 10 cm B mnuny (Pegg et al., 2017).
B Bomoemax JlaneHero Boctoka Poccuu Bun ormeuascst B peke Pasnonbnas Ha ykiee (Culter
alburnus Basilewsky), a Takke B pekax OacceitHa 03. XaHka Ha ropOyiuke (Chanodichthys
oxycephalus (Bleeker)) n xopeiickoit Boctpoopromke (Hemiculter leucisculus (Basilewsky))
(Epmonenko, byropuna, 1998; Konokonos u ap., 2021). Ha Caxanune Bua OblI paHee OT-
MeEUeH JIMIIb B €JIMHCTBEHHOM BOJIOEME CEeBepoO-3amaHoi dacTu octposa (03. Criaakoe),
B KauecTBE XO35I€B B 3TOM BOJIO€ME aBTOpaMH yKaszaHbl BblOH Hukonbckoro (Misgurnus
nikolskyi Vasil’eva), s3p amypckuit (Leuciscus waleckii (Dybowski)), meckaps Conmarosa
(Gobio soldatovi Berg), xoub necrpsiit (Hemibarbus maculatus Bleeker), ronen cubupckuit
(Barbatula toni (Dybowski)) u poran (Perccottus glenii, Dybowski) (Cokosos, ®@poiios,
2012; Coxonos u Jip., 2012). CBOOOAHOKHUBYIIME CTAJUK ITOTO BUJa B BojoeMax CaxannHa
paHee HE OTMEUAIINCh.

Thersitina gasterostei (Pagenstecher, 1861) mmpoko pacmpocTpaHeH B COJOHOBATBIX
Bojax [omapkruxu (ITyraues, 2004), rne nmapasuTupyer NpeUMYIIECTBEHHO Ha TPEXMUITION
xomrotike (Gasterosteus aculeatus L.) (Ohtsuka et al., 2004), oTMeueHO Hapa3uTHPOBAHUE
Y Ha JEBATHHUIION Komomike (Pungitius pungitius L.) (Ilyraues, 2004), u psime Opyrux Xo-
3sieB (Bunorpamos, 2011). IlepponagansHo BH OBLT ormcad B EBpore, 3aTeM ObIT HaiieH
B Slnonuu u onwmcan kak Limnoncaea diuncata Kokubo, 1914. Tlpu HenaBHEW peBU3UH 3TH
BUIbI ObUTH cuHOHMMU3UpoBaHbl (Ohtsuka et al., 2004). Ha IOxHom CaxajuHe paHee yxe
otMmedancs B 03. Tynaitqa (Bunorpazmos, 2011).

B nacrosmieit pabore onuchIBalOTCS 0OHAPY)KEHHBIE HAXOJIKH U 00CYKIAI0TCSI BO3MOXK-

HbIC IPUYUHBI pETUCTPAUN BBICOKOM YMCJICHHOCTH Spra3uing B peKe IOxnoro Caxanuna.

MATEPUAIJI U METOAUKA

B pabore 6bur ncrnonp3oBaH Marepuan, codpanHblii Ha 0. Caxamun B peke Jlrotora 20 uroms

2022, Ha nByx craHuusx (puc. 1): / — OCHOBHOE PycClIO peKH; 2 — cTapulla peKH, KOTOpas COXpaHMIa
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BOZIHYIO CBSI3b C OCHOBHBIM PYCJIOM M KOTOpasl XapaKTepU3yeTCs! IOHIKEHHOH CKOPOCTBIO BOJOOOMEHa
1 TIOBBIIIEHHBIM Pa3BUTHEM MaKpO(pHTOB.

Ha kaxnoil craniuu npoObl 300IJIaHKTOHA COOMpalId KaK B JIMTOPAJIBHOW YacTH € MOMOILBIO
TPEYroJbHOro cayka miomaasto 437 cm? mytem komieHus (10 komieHuit 1MHOM | M KaKIblif), Tak
U B OTKPBITOM 4acTH BOJOEMA C MOMOILBIO IJIAHKTOHHOU cetn Jlkeau momanso 490 cM? myrem
JIMarOHANIBHBIX JIOBOB ¢ Oepera ImyTeM 3a0pachIBaHUS UM TPOEKPATHBIM MPOTSATHBAHUEM CETKH C pac-
CTOSIHUS 69 M.

duxcanus matepuana mposogunack 80% p-pom stanona. IIpoGer pasbupanu B mabopa-
topun nox GuuHokynsipoM Micromed MC-1 u ompexmensnn mox MukpockonoMm Micromed-2.
B npoOe yuuTheiBanuch Bce npexactaBurenn cemeiictsa Ergasilidae, koTopsix u3mepsiu,
HICHTH(QUIHUPOBAIN C ONpEACICHUEM BO3PACTHBIX CTagui, GoTorpadupoBanm U 3apUCO-
BBIBAJIM. PUCYHKM BBINOJHSJINCH C IIOMOLILIO PUCOBAJBHOIO ammapara ¥ o0pabaThIBalIuCh
B nporpamme Adobe Illustrator CC 2017. Unentuduxanuio 3pra3uiua MPOBOAMIN C ITOMOIIBIO
omnpezenutenei mapasutos peido Pocenn, SInonnu n FOxuoit Kopen (Bayep, 1987; Nagasawa et al.,
2007; Kim, 2014).

Jlnst n3ydeHus: coctaBa MUTaHUS dpra3minyl ObliM BBEIOpAHBI 4 HK3. MacCOBOTO BHIa ¢ HaHOOINb-
MM HaloJHEHHeM KuiledHnKa. KuiedHHK ObUT M3BJIEYeH, MOMEIeH B KallIIo TIIHLEpHHA U Hepe-
JIaH CIICIHAIHCTY 10 MHKPOBOAOPOCIsAM 3oonorndeckoro uacrturyra PAH k.6.1. F0.M. ['yGenut ms

OorpeacJICHus Boz[opocneﬁ B COACPKMMOM KHUIICYHHUKA.

PE3VYJIBTATBI

B mpobax 3001raHKTOHA, B3ATOTO B CTapuIle (CTaHIMs 2, CM. puc. 1), OBUIH OTMEYCHBI
HpeICcTaBuTeNH JAByX ponoB cemeiictBa Ergasilidae — Ergasilus briani Markewitsch, 1933
(43 »x3.) u Thersitina gasterostei (Pagenstecher, 1861) (2 ax3.) (puc. 2).

E. briani. CpenHsis JyinHA Tella CaMOK cocTaBmia 675 + 62 mpu pa3dpoce 3HauCHUIH
ot 613 mo 737 MM (n = 2); TeJNO H3SIIHOE, PABHOMEPHO CYKHBAIOIIEECs TUCTAIBHO;
1eaioTopaKke BBITSAHYTBINH, CUIBHO CKaTblii B MECTE Hadaja MEpBOTO TOPAKAJIBHOTO CO-
MuTa; abfoMeH cTpoiHbIif. KaynanbHbele BETBU C COOTHOIIEHHUEM JIMHBI U IIUPUHBI 2.8 :
1 (puc. 3). IlepBbie aHTEHHYIIBI 6-CETMEHTHBIC, C OIHOW MIETHHKOI Ha MEPBOM CETMEHTE.
Bropble aHTEHHBI OKAaHYMBAIOTCS OTHUM JJTMHHBIM KPIOKOOOpa3HbIM OTPOCTKOM. basumoxut
TIEpBOH Tapbl IUIABATENIBHBIX HOT C JABYMs BBICTYIIAMH MEXy 9K30- W 3Hpomoxuramu. Ha
JMCTaIbHOM CETMEHTE 3K30IOAMTA YETBEPTON Maphl HOT 4eThlpe IeTHHKU. IlsaTas mapa
HOT HECET OJHYy IIETHHKY.

T. gasterostei (puc. 2B, 2C). InunHa Tena camku 410 MkM; rabutyc 0ojee KOMITaKTHBIH
W KOPEHACTHIH, 4eM y Npeablaylero Buaa. KaynanbHble BETBH C COOTHOUICHUEM JUIMHBI
u wupuHbl npuMepHo 1 : 1. IlepBble aHTEHHYNBI S-CerMEeHTHbIE. BTOpble aHTEHHBI OKaH-
YHMBAIOTCS IBYMsI KPIOKOOOpPa3HbIMU OTPOCTKaMH HepaBHOW JUIMHBL. [lsTast mapa HOr Hecer

JBC IICTUHKU.
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Pucynok 1. Kapra-cxema mMecra cbopa marepuana, peka Jlrorora, KOxusiit Caxamum.

1, 2 — mecra cbopa mpo0b.

Figure 1. Schematic map of the collection area, Lyutoga River, South Sakhalin.
1, 2 — the places of sampling.

Pucynok 2. [Tapasutnueckue xonenons! pexku Jltortora: 4 — Ergasilus briani Markewitsch, 1933,
camka, raouryc; B — Thersitina gasterostei (Pagenstecher, 1861), camka, radburyc;
C — T. gasterostei, camka, BTOpasi anTeHHa. MacmraOHble uHelkn, MkMm: 4, B — 100, C — 25.

Figure 2. Parasitic copepods of the Lyutoga River: 4 — Ergasilus briani Markewitsch, 1933,
female, habitus; B — Thersitina gasterostei (Pagenstecher, 1861), female, habitus;
C — T gasterostei, female, second antenna. Scale bars, um: 4, B — 100, C — 25.
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Pucynok 3. Ergasilus briani Markewitsch, 1933, camka: 4 — BTopas aHTeHHA; B — KayaaJbHEIC
BeTBH, BeHTpanbHO; C — msATas mapa Hor; D — mepBas mapa HoT; £ — ueTBepTas mapa HOTL.
Mactabusle TuHEHKH — 50 MKM.

Figure 3. Ergasilus briani Markewitsch, 1933, female: 4 — second antenna; B — caudal branches,
ventrally; C — fifth pair of legs; D — first pair of legs; £ — fourth pair of legs.
Scale bars — 50 pm.

B nuTopanbHO#N yacTH CTaHIWH 2 YHCIECHHOCTH E. briani cocrtaBuia 98 sx3./M°, mpu
9TOM B IIpobe ObUIO0 OOHAPYKEHO JIMIIB ABa dK3eMIusipa 1. gasterostei (1 camen n 1 camka),
9T0 cOCTaBMIO 5 9k3./M>. COOTHONICHHE YHCICHHOCTH BUIOB M WX BO3PACTHBIX CTaIHi
B JIMTOPAJBHON 30HE CTAaHIMK 2 MPUBEACHO Ha puc. 4. B momynsmum mMaccoBOro Buaa
E. briani HanOOIBIIYIO JIOJIO COCTABIISIN TOJI0BO3pesbie ocodbu — 39%, (camioB 34.5%,
camok 4.5%). UHCIeHHOCTh JpyTUX BO3PACTHBIX CTaJHid 3TOro BHJa yObiBama ot C5 no
C1 (puc. 4).

B 910 xe BpeMsi B CBOOO/IHOM OT pacTHTEIBHOCTH M Ooiiee TryOOKO# YacTH cTapu-
LBl YUCJIEHHOCTD E. briani Obula 3HAYUTELHO MEHbIIE, YeM Ha JIMTOPAJIH, U COCTaBIsIa
4 sx3./m*. T. gasterostei TITAaHKTOHHOW CEThEO COOpaHO He ObUTO. B mpoOax 300MmiaHKTOHA
13 OCHOBHOTO pycia peku (CTaHius /) MpeAcTaBUTENIN dPra3suiin 0OHAPY)KCHBI HE ObLIH.

B cocraBe nuranus E. briani, Hapsany ¢ nud¢ysHoi mMaccol, 00pa3oBaHHOM, mMO-
BUIUMOMY, OaKTE€pUAIbHBIM MaToM, ObLJIM OTMEYEHBI MPEJACTABUTEIN HECKOJIBKHUX POJIOB

HU3IIUX Bojiopocnel, B yactHoctu Closteriopsis n Monoraphidium.
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Pucynok 4. Coornomenne (%) YUCICHHOCTH KaXXIOW M3 BO3PACTHBIX cramui Ergasilus briani
u Thersitina gasterostei n 0OIIEH YNCICHHOCTH Pra3wiinj B JUTOPAIBHON 30HE CTapUIIbI
pexu Jlrorora.

Figure 4. The ratio of the age stages of Ergasilus briani and Thersitina gasterostei
as a percentage of the total number of ergasilids in the littoral of the oxbow
of the Lyutoga River.

Npyrumu npeacrasutensmu orpsiga Cyclopoida Ha craniuu 2 ObUIM TUITHYHO JIH-
TopanbHbIil Bua nukionun Eucyclops speratus (Lilljeborg, 1901) (utopansHas mpoda),

W THIWYHBIA TUIAaHKTOHHBIN Mesocyclops leuckarti (Claus, 1857) (nmaHkTtoHHas po6a).

OBCYXXJEHUE

PasButue cBoOOMHOKUBYIINX cTaauid E. briani B BogoeMe UMEET MUKIMYHBIA Xapak-
tep. IlepesnMoBaBmas MomynsALKs BECHON oOpas3yeT fiilla, U B Hadaye JieTa MepBOe MO-
KOJICHHE TIPUKPEIUIICTCS K X03sieBaM. 3aTeM MPHUKPEITUBIIEECS K X035€BaM ITOKOJICHUE 00-
pasyeT BTOpOe IMOKOJIIEHHE, KOTOPOEe B KOHIIE JIeTa TAaKXKe MPUKPEIUISeTcs K X035eBaM U Ha
HUX TIEPE3UMOBBIBACT. [IpOIOIDKUTEIBHOCTD KU3HU E. briani COCTaBIISCT MPUMEPHO OIUH
rox (Tuuha et al., 1992). Takum oOpa3oM, HONYJSILIMOHHAS JMHAMUKA JaHHOTO BHUJA, KaK
W 3pra3wini B IEJIOM, XapaKTepU3yeTCs YEePEAOBAHUEM JOBOJIBHO BBICOKOH YHCICHHOCTH
Ha MUKaX Pa3BUTH CO CIIAJJOM €€ Ha MPOTSKCHWU UIUTEIHHOTO BPEMEHH, YTO CBSI3aHO
C MEPEXOIOM TOMYJISIUN HA XO35MHA. JTO B KAKOK-TO CTCIIEHH MOXKET OOBSCHSTH PEIKOCTh
oOHapy>KeHHSI CBOOOTHOKUBYIICH CTAINH MPHU SIH30ANYCCKUX HCCICJOBAHUSAX 300TUIAH-
KTOHA. J[pyras BO3MO)KHasl IPUYHHA PEIKOTO OOHAPYKEHHSI CBOOOTHOKUBYIIUX CTaIUN —

MPUYPOYCHHOCTH 3TUX CTAIHH K JINTOPAIbHOW, HambOojee METKOBOJHOH, YaCTH BOAOEMA,
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YTO TPOSIBUIOCH B HAIIMX cOOpax, B KOTOPBIX IIIAHKTOHHAS P00 OKa3a1ach 3HAYUTEIHHO
MaJIOUYHCIICHHEE JIUTOPAIBHOM.

MaccoBoe passurtue E. briani B JaHHOM MecTe MOIJIO OBITh 00YCIIOBJICHO H crenu(u-
YECKMMH THIPOJIOTHYECKMMHU XapaKTePUCTHKaMH YacTH BOJIOEMa, B KOTOPOM ITPOHM3BOJIH-
JIUCH COOPBI, — CITa00OTITHYPOBAaHHON CTapHUIleii, OCHOBATEIFHO 3apOCIICH PacTUTEIHHO-
creto. KaprioBbie ppiObl — OoJj1ee TEeruIoao0MBbIe U HYXKIAIOLIMECS] B TOCTOSIHHOM MMUTaHUN
B OTIMYUE OT 3aXOISIINX B PEKY JIOCOCEBBIX PbIO, CIOCOOHBIX K ITUTEIBHON TOIOJOBKE.
[TosToMy KaprioBble, MO-BUAMMOMY, HAKAIUIMBAIOTCS B TOM YacTH BOJOEMa, € 9TH Tpe-
0OBaHUsI BBIMOJNHSAIOTCS B OOMbIIeH Mepe. 3aMEVICHHBIN XapaKkTep TEUECHUsI, 3HAUUTEIbHOE
3apacTaHue CTapUIlbl MaKpo(QHUTaMH IPUBOAAT K Pa3OrpeBy €€ COJIHEUHBIMH Jy4aMH, 4TO
BEPOATHO MPUBIIEKAET CIO/Ia KapIOBBIX PbIO, a TAKXKe CHOCOOCTBYET Pa3MHOKEHHIO TEILIO-
mob6usoro E. briani (Tuuha et al., 1992; EnoxumoBa u ap., 2010). C apyroii cropoHsl,
9TH K€ YCJIOBHSI  CIIOCOOCTBYIOT BO3MOXKHOCTH HEPEXO/a Mapa3suTHUECKUX KOTEHOA Ha
Oynymux xo3sieB. Kpome TOro, MaccoBblif 3aX0/l KPYITHBIX JIOCOCEBBIX PBIO M3 MOpS CO-
MIPOBOXKIAETCS TIPECCOM Ha MEJKHUX IPEICTABUTENCH MXTHO(AyHBI, B T.4. KapIOBBIX, I10-
CKOJIbKY B HayaJle MUTPAIMOHHOTO MEPHOJIa JIOCOCEBBIE IPOJOIDKAIOT MUTAThCs. Takum
o0pa3oM, MO HalleMy MHEHHIO, KapIoBble PHIOBI B MEPUOA MAacCOBOTO XOJa JIOCOCEBBIX,
BEPOSITHO, COOMPAIOTCS B HEKHX PEe(BIOTUsIX, KOTOPHIM U SIBJSIETCS] CHIIBHO 3apOCIIMH CTa-
pruHBI ydacTok. Ha BBICOKYIO 3(hD()eKTHBHOCTD B ITONCKE MTapa3uTaMHU CBOMX XO35IEB B 3THX
YCIIOBUSIX, HApsly ¢ COOCTBEHHO BBICOKOM YMCIICHHOCTBIO MOIYJISIUH, YKa3bIBAET TAKKE
I0JI0Basi CTPYKTypa B3pOCIBIX 0CcO0€H, IJie YMCIEHHOCTh CaMOK COCTaBIsuIa Okoio 12%.
CyI1ecTBeHHO, YTO CPE/U HEITIOJIOBO3PEIIbIX CTaUi COOTHOLICHUE TIOJIOB OBLIO IPHUMEPHO
OZIMHAKOBO. DTO HCKIIOYAET MPEANOIOKEHNE O TOM, YTO  OOJbIee KOJTUIECTBO CaMIIOB
ornpejensieTcss ux Oojee paHHUM CO3peBaHHEM. TakuM 00pa3oM, MOKHO HPEANOI0KHUTh,
YTO OCHOBHAs 4YacTh ITOJIOBO3PENBIX CAMOK 3TOH T€HEepaluy Ha MOMEHT cOopa mpod yxe
YCIIEIIHO HAIllIa CBOMX X03sieB. UNCIIEHHOCTh CBOOOHOXMBYIINX CTAIMi BTOPOTO BHJA —
Thersitina gasterostei — Oblila 3HAYUTEIBHO MEHBIIE, YTO MPETISTCTBYET aHAIN3Y BO3PACTHOM
CTPYKTYpbI HOMYJISIMU 3TOro Bujaa . OpHako oOHAapy)KEHHOE COOTHOILeHHE 1mojoB 1 : 1,
BO3MOJKHO, CBHJIETEJIICTBYET O MEHEE OJArompusTHBIX YCIOBHSX ISl 3TOTO BHJA WIH
0 TOM, 4TO cOOp HamMX NMpoO He ObUI MPUYPOYEH K MUKY YHCIEHHOCTH €ro IMOIYJISLHUH.
Jis perieHns MpaBOMOYHOCTH TIEPBOTO JINOO BTOPOTO MPEATIONIOKEHHUS OBUIO OBI Kea-
TEJILHO IMOJIYYUTh JIaHHbIE 110 SKCTEHCUBHOCTH ¥ MHTEHCUBHOCTH 3apa’KeHHUs! PbIO, OTHAKO

OTH CBEIACHUS ObLIN HaM HEOOCTYITHEI.

3AKJIIOYEHUE

OOGHapyxeHHe B JOCOCEBOW peke JII0Tora MHOTOYHCIICHHON MOMYIISIUK CBOOOIHOXH-
BYIIMX CTaJMi IapasuTa KaproBbIX pwl0 Ergasilus briani, Ha Hamn B3Iisij, ObUIO CBSI3aHO,

C OJTHOH CTOPOHBI, CO COOPOM MarepHalia B IIepHO/] PEIIPOAYKTHBHOTO MHKa 3TOW MOMYJIALUH.

41



C nmpyroif CTOpOHBI, BEPOSTHO, ¢ 00yCIOBUI THAPOIOTUIECKUI XapakTep MecTa cOopa,
KOTOpOE Tpe/CTaBiIsIeT COO0H JIMTOPAIBbHBIM Y4aCTOK C 3aMEJICHHBIM TEYEHHEM M CHJIbHBIM
3apacTaHUEeM MakpopUTaMH, IIe, IT0-BHIUMOMY, CKaIUIMBAIOTCS KaPIOBbIE PHIObI B IIEPUOJ
MaccoBOI'0 3axojla JIOCOCEBBIX PBIO B OCHOBHOE pycio. BrickazaHHoe Hamu OObsCHEHUE,
YUYHUTBIBasE MaJblii 00beM BBIOOPKH M OTPaHHYEHHOCTH MaTepuaiia, HOCHT XapakTep Hpel-
MOJIOKEHUSI 1 HECOMHEHHO HY)KIAeTCsl B IIPOBEPKE.

Hannas Haxonka Ergasilus briani sBiseTcs NepBbIM CIydyaeM PErUCTPALMU €ro B pPeKe
IOsxnoro CaxanuHa.

Thersitina gasterostei paHee yxe oTMedaincst B Bogoemax FHOykaoro CaxanmHa, HO TaHHAs

HaXoO/JIKa SABJISICTCA nepBoi/i I PCKU JIrorora.

BIIATOJAPHOCTU

ABTOpBI BBIp)XAIOT OJIAroJapHOCTh y4acTHUKaM skcnequin: [lenucy 3aBap3uny (Cax-
HUPO) n Haranse Cyxux (3UH PAH) 3a momomp B c6ope marepuana, a Taxxe FOmnu
I'y6enut (3UH PAH) 3a momoris B OnpeiesaeHny cocTaBa MHUIEBOr0 KOMKA 3pTa3uinI.
ABTOpEI OaroapsAT aHOHHUMHOTO PEICH3CHTa 3a IOJIE3HBIC 3aMeUaHMs, CTI0COOCTBYIOIINE

YIYUHICHUIO Ka4€CTBa PYKOIIUCH.
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ON FINDING OF AN ABUNDANT POPULATION OF FREE-LIVING STAGES
OF ERGASILIDS (COPEPODA, CYCLOPOIDA) IN THE LYUTOGA RIVER
OF SOUTHERN SAKHALIN

O. A. Chaban, V. R. Alekseev

Keywords: Ergasilus briani, Thersitina gasterostei, parasitic copepods, high abundance,
Sakhalin, Far East

SUMMARY

In the littoral zone of the oxbow of the Lyutoga River (Southern Sakhalin), which remains
connected to the main channel, a high population density of parasitic copepods was found (103 ind./
m?). Ergasilus briani Markewitsch, 1933, widely distributed in Eurasia, but not previously recorded
in South Sakhalin and noted only for one water body in northwestern Sakhalin (Lake Sladkoe),
demonstrated the highest population density (98 ind./m?). The abundance of the second species,
Thersitina gasterostei (Pagenstecher, 1861) was significantly lower (5 ind./m?). T. gasterostei has
previously been noted in South Sakhalin, but the present finding is the first for the Lyutoga River.
The high abundance of free-living stages of ergasilids is presumably related to the reproductive
peak and the hydrological nature of the collection site (littoral area with a slow current and strong
overgrowing with macrophytes).
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BriepBbie monydeH W MpoaHaIM3UPOBAH TPAHCKPUIITOM T'€MOLIUTOB MOJUIIOCKOB Planorbarius
corneus. B pabore MCHOIB30BaHbI HE3apPAXKEHHBIE 0COOU U MOJUTIOCKH, 3apa)KCHHBIE B €CTECTBCH-
HBIX YCJIOBHSX TIApTEHUTaMu TpeMmaron Bilharziella polonica (cem. Schistosomatidae). TpaHCKpUTITHI,
obHapyKeHHbIe B cOOpKaX, KOIUPYIOT BCE OCHOBHBIE TPYIITbI MIMMYHHBIX (paKTOPOB, paHee OMHCAHHBIE
JUISL IPYTUX OPIOXOHOTHX MOJUTIOCKOB. Hambosee pasHooOpasHoil rpyrmmoil pakTopoB HMMyHHTETA
OKa3aJIMCh MOJICKYJIbI PACIIO3HABAHMS [IATOTCHOB. BBISBICHBI TOMUI-I1000HbBIC perentopsl 11 THIOB.
He o6napysxeHo pasnuuuii B HaOOpe TOMUI-IOZOOHBIX PEIENTOPOB MEXKIY 3apaKEHHBIMU U HE3apakEH-
HBIMH MOJUTIOCKaMH. I10JTydeHHBIC JaHHBIC PACIIUPSIOT 3HAHUS 00 UMMYHHBIX PEAKIHUSIX JIETOYHBIX
MOJITFOCKOB Ha TPEMaTOIHYIO0 MHBA3HIO M JIAIOT BO3MOXKHOCTBH paccMarpuBarb Planorbarius corneus

KaK HOBBIM MOJICTBHBIA OPraHu3M JUIS W3YYEHHUS 3alUTHBIX PEAKIUI MOJUTIOCKOB.

KuaroueBsie cioBa: Planorbarius corneus, Bilharziella polonica, TpemaronHas WHBa3us, TpaHC-

KPHIITHI, TOJUI-IOZOOHBIE PELENTOPEI, MaTOreHPAaCHO3HAIOMINE PELIENTOPHI
DOI: 10.31857/S0031184724010046, EDN: SSDDNK

Mommmocku Planorbarius corneus SBISIOTCS MPOMEKYTOUHBIMH XO35€BAMH IS TPEMATON
u3 paznnusbix cemeiict (Faltynkova et al., 2008; Brown et al., 2011). Oco0blit nHTEpEC
JuIs uccnenosareneil npencrasnsier Bilharziella polonica (Kowalewski, 1895), xoropas,
HapsAy ¢ Tpemaromamu poma Trichobilharzia, BEI3pIBaeT IepKapUO3HBIA IEPMATHT YEIOBEKA

(Zbikowska, 2004). B cBsizu ¢ 3TuM MOIUTFOCKU Planorbarius corneus sBISIOTCS OTHON W3
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pa3pabarbIBaeMbIX MOJEIIEH M1 MU3y4eHHS Napa3sUT—XO3IUHHBIX CHCTEM «TPeMaTO/bl-MOJI-
JIFOCK» M MCCJICJIOBAHUSI MMMYHHBIX PeaKkiMii MOJUTIOCKOB Ha WHBA3WIO TPEMAaTOIaMHU CEM.
Schistosomatidae. B nocieanue necsituieTrst ObUIM MOTYyUYSHBI OOLIMPHBIE CBEIICHUS O Me-
XaHM3Max 3alUTHBIX PEaKLUi POrOBBIX KaTyIIEeK: U3yYeH KJIETOYHbIH COCTAB reMOINM{BbI,
MEXaHHU3MBI KJIICTOUYHBIX PEAKIMH, POAHAIN3NPOBAHA IKCIIPECCHSI HEKOTOPBIX TEHOB MMMYH-
Horo otBeTa (Prokhorova et al., 2010; IIpoxopoBa u ap., 2015; Ataev et al., 2016 u mp.).

Braromapst pacimpenuo Kpyra MOJEIBHBIX BHOB IyJbMOHAT B IIOCJIEAHHE TOABI ObUia
MOKa3aHa yHMBEPCAJIbHOCTh OCHOBHBIX MEXaHM3MOB MX MMMYHHOTO OTBETa Ha 3apake-
Hue tpemarogamu (cM.: Adema, Loker, 2015; Atae u ap., 2020). Creayrouum marom
B PAaCKpBITUH O0COOEHHOCTEW B3aMMOJCHCTBMS Mapa3uTa M XO35MHA CTAaHOBUTCS M3y4EHHE
MOJICKYJIIPHBIX MEXaHH3MOB MX B3aHMMOJCHCTBHSI.

OcHOBHBIMU 3()(PEKTOPHBIMH SJIEMEHTAMHU MMMYHHBIX PEaKUH{ ITyJIbMOHAT SBISIOTCS
reMouuTsl. Hamu ObUT MostydeH u NpoaHaIM3UPOBaH TPAHCKPUIITOM I'€MOLUTOB MOJUTFOCKOB
P. corneus, 3apaxéHusix naprenutamu Bilharziella polonica (Orlov et al., 2023). YcraHos-
JICHO, 4TO B TE€MOIMTAaX MPUCYTCTBYIOT TPAHCKPHIITHI, KOAUPYIOIIHE (hakTopbl BPOXKIEHHOTO
HMMYHUTETa BCeX Ipymnil. B naHHON pabore MBI MpoaHAIM3UPOBAIM PENepTyap TpaHC-
KpHunToB ToI-1ono0HbIX penentopos (Toll-like receptors, TLR) B remonnTax MOJIIOCKOB

Planorbarius corneus.

MATEPUAJI U METOJAUKA

B pabore uccnenoBansl Mowttocku Planorbarius corneus ¢ pa3MepoM pakoBUHBI OT 23 10 27 MM,
cobpannble u3 o3epa dunckoe B okpectHocTsX Cankr-llerepOypra (60.082, 30.285). Cpenn stux
MOJITIOCKOB OBIITM 0co0H, 3apaxéHHble Tpemaronamu Bilharziella polonica (n = 10) n He 3apakeH-
Hele (n =10). I'emonmumdy 3abupanu nunerkoil [lacrepa u3 cuHyca B 00JacTH TOJIOBBI yIUTOK. 13
TeMOIMTOB, OCAXK/CHHBIX LeHTpudyrupoBanueM, Beiaemmuin PHK ¢ nomomeio Trizol (Invitrogen).

CexBeHHpOBaHKe, COOpPKa U aHHOTALMs TPAHCKPHIITOMA TeMOLUTOB Planorbarius corneus moapo6-
Ho omcansl B crarbe (Orlov et al., 2023). DTanoHHBIH TPAHCKPHUIITOM IeMOILUTOB P. corneus codpanm
¢ oMoteio de novo coopmuka Trinity (Grabherr et al., 2011), ucrons3yst IPOYTEHNS OT 3apaKSHHBIX
1 He3apaKeHHBIX MOJUTIOCKOB. KauecTBO cOOpKHM, B KOTOPYIO BOILIHM MOCJIEOBATEILHOCTH JTHHHEE
200 m.H., oneHmm nporpammamu TransRate (Smith-Unna et al., 2016) u BUSCO (Seppey et al., 2019;
ncnonbsyercs odbl0). TpaHCKpUTITHI, HASCHTHYHBIE HE MeHee 4eM Ha 95%, KacTepH30Bain C IIOMO-
mpio CD-HIT-EST (Fu et al., 2012), B HuX mpeacka3any OTKPBITHIE paMKH CUUTHIBaHHA (open reading
frames, ORF) u TpancnupoBanu ux ¢ nomortubsio TransDecoder (https://github.com/TransDecoder/
TransDecoder/wiki). [Tony4eHHbIe TOIMOCNTUIHBIE MOCIESIOBATEILHOCTH, HICHTUYHbIC HE MEHEE YeM
Ha 99%, KJlacTepH30BaIld M 3aTeM aHHOTHPOBaIM C¢ momouibio BlastP(evalue<le-5) u 6a3bl maHHBIX
NCBI NR (ftp://ftp.ncbi.nlm.nih.gov/blast/db/, mo cocrosiuto Ha 02 aBrycra 2021 r.), Takke B HUX
npeJicka3ainy OeNKoBbIe IoMeHsbl, ncnonb3ys InterProScan (IPS) (Jones et al., 2014) ¢ Hactpoiikamu 1o
yMorqaHuIo. [y Ioncka B ITOTyYeHHOM aHHOTHPOBAHHOM TPAHCKPUITOME OENKOB C TOTEHIIHAIBLHON
MMMYHHOH (yHKIeH Obul Harmucad ckpunt Ha Python (https://github.com/AlexandraBobrovskaya/

The-transcriptomic-analysis-of-Planorbarius-corneus-hemocytes-/tree/main). Kpureprem cunranu cxon-
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CTBO C paHee M3BECTHBIMH UMMYHHBIMH (akTopamu mo pesynsraram BLASTP unu comepxanue
HMMYHOACCOIIMMPOBAHHBIX JOMEHOB, npejcka3aHHbix IPS. C nenbio 0OHOBIEHUS JaHHBIX O MPEn-
nojaraeMbeix Tpanckpunrtax TLR Oblna mpoBeneHa DOMONHUTENbHAs aHHOTAIMS TPaHCKPUIITOMA
¢ ucnosib3oBanreM nporpammel diamond (Buchfink et al., 2021) B pexxume BLASTp B 6a3e qaHHBIX
NCBI NR (nara oopamienust 13.11.2023). V3 nomydeHHbIX JaHHBIX ObLIM OTOOpAHBI Mpe/IoiaracMble
nocienosarenibHoctd TLR. ComocraBnenue ux ¢ npensinymeit annoranueid (Orlov et al., 2023) e
BBISIBWJIO HOBBIX BapHaHTOB TpaHCKpHUNTOB TLR. BrIBombl 00 OTHOCHTEIBHOW MpPEACTaBICHHOCTH
TPAHCKPHIITOB, KOJUPYIOIINX MOMHOpa3MepHble kKaHoHndeckne TLR, y 3apakEHHBIX M He3apaKEHHBIX
MOJUTIOCKOB JleNlalid Ha ocHoBe MeTpuku TPM (transcripts per million), onpeaeneHHON I KaXKI0TO
TpaHCKpuMTa ¢ momotsio Salmon (Patro et al., 2017).

Komupyromue nocnenosarensHoctu (coding sequences, CDS) TpaHCKpUNITOB, KOTUPYIOIINE JTOME-
ubl TLR, BoipaBHuBanu, ucnons3yst BioEdit (Hall, 1999) u ounaiin-cepsuc BLAST (http://www.ncbi.
nlm.nih.gov/BLAST). JloMmeHHBIi cOCTaB MPEAIonaraéMblX aMHHOKHCIOTHBIX MOCIIE0BATeIbHOCTEN
TLR 6bU1 BU3yaM3upOBaH C IOMOIIBIO pecypca aHHOTanuu O0enkoBbix qoMeHoB SMART (http:/smart.
embl-heidelberg.de; Letunic et al., 2021) B HopmansHOM pesxumMe. DritoreHeTHIECKast PEKOHCTPYKIIHS
C WCIIONB30BaHNEM aMHHOKHCIIOTHBIX nocienoBarenbHocTeil TIR-nomena (momen TLR/muTepnelikuHa-1)
Obu1a BeImonHeHa B nporpamme MEGA X (v. 7; Kumar et al., 2016) metonom Gnmkaiimero cocena
(Neighbor-Joining, NJ) ¢ ucmnons3oBannemM monenu uncia panmmunii (number of differences) (Nei,
Kumar, 2000) 1 makcumanbHOTo mpasronoxodus (Maximum Likelyhood, ML) ¢ ucnonp3oBanneM
monenu LG (Le, Gascuel, 2008). Byrcrpen-nognepxka Obiia mocuntana Ha ocHoBe 1000 perumuk
(Felsenstein, 1985). B kauecTBe BHENIHUX TPYIII UCTIONB30BaIH npeacrasieHnsie B GenBank (https://
www.ncbi.nlm.nih.gov/protein) nocnegoBarensHocT TIR-10MeHOB MomttockoB Biomphalaria glabrata
(KAI8779637.1, KAIB752658.1, KAI8748280), B. pfeifferi (KAK0066803.1, KAK0055051.1,
KAKO0055734.1), Bulinus truncatus (KAH9524503.1), Oncomelania hupensis (KY608728.1), Aplysia
californica (XP 005110330.1), Littorina littorea (MT683583.1), Elysia marginata (GFS01774.1),
Plakobranchus ocellatus (GFN83043.1); Crassostrea gigas (XP 011414273.2), C. virginica (XP
022335982.1), Mytilus californianus (XP 052073418.1), M. galloprovincialis (KC344672.1) u mo-

muxetsl Arenicola marina (UCK81511.1).

PE3VJIBTATbI U OBCYXJEHUE

B cobpanHOM TpaHCKpUITOMe reMouuToB Planorbarius corneus ObUTM HaICHBI TPaHC-
KPHIITBI, COOTBETCTBYIOIIME BCEM OCHOBHBIM TIpyIIaM (pakTOpoB BPOXKIEHHOTO UMMYHHUTETA
(Orlov et al., 2023). Camoii nmpeacTaBICHHON IPpyNIION MOJEKYJ, 3aKOAMPOBAHHBIX B HC-
CIIeIOBaHHOM TpaHckpunrToMme, oka3anuch PRR. ITo mamasmm BLASTp, k rpynme PRR or-
Hocsitest 1776 n3 Beex 2687 BBISIBICHHBIX MOJIEKYJ C HOTEHIMAJIBHON UMMYHHOW (pyHKIMeEH
(Orlov et al., 2023). Cpenun PRR Hambonee MHOTOUMCIIEHHBIMH OKa3alluCh JeKTUHBI, TLR,
a TaK)Ke MOJIEKYJIbI are3u — UHTErpuHbl (puc. 1). IlosydeHHble HAMU JTaHHBIE COIJIACY-
IOTCSL C pe3yJIbTaTaMH aHAJIN3a TPAHCKPUIITOMOB MOJUTIOCKOB JAPYTHX BHIIOB, IJISI KOTOPBIX
TaKKe MoKazaHO HauOosbliee pazHooOpasue PRR cpeam Bcex MMMyHOpPEIEBAaHTHBIX MO-
nekyn (Guillou et al., 2007; Seppélé et al., 2021; Schultz et al., 2020; Zhang et al., 2014).
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Pucynox 1. Uuciio noMeHOB nartoreHpano3sHaromux perentopos (PRR)
U MOJIEKYJT aJre3ud B TEMOLUTAX MOJUTIOCKOB Planorbarius corneus
no mpanHbM BlastP (6a3br manaeix NCBI NR, e-value<le-5).

Figure 1. The number of pathogen-recognizing receptors (PRR)
and adhesion molecules domains in hemocytes of the mollusk Planorbarius corneus
according to BlastP (databases NCBI NR, e-value<le-5).

Pacrio3Hanne 4y>kepoHOTO — HEHTPAILHOE COOBITHE BPOXKIAEHHOTO HMMYHHOTO OTBETa,
onpenensmomniee ero shdexruBHocTh (Janeway, Medzhitov, 2002). Hanuyre KOHKpETHOTO
Habopa PRR y MOIITIOCKOB IPHPOHBIX MOMYJSIIUNM paccMaTpuBacTCsl Kak BHAOCTICH(HYe-
CKHI MpH3HaK, ChOpMHUPOBAHHBIN B XO/Ie Pa3BUTHSI B CPEJIe C ONpeaeEHHBIM HaOOpOM Ma-
TOI€HACCOIMMPOBAHHBIX MOJIEKYJISIPHBIX MarTepHoB (pathogen-associated molecular pattern,
PAMP). Nmenno nmostomy Habop BapuanToB PRR y MONTIOCKOB pa3HBIX BHJIOB U Jake
Pa3HbIX MOIYJISIIUI OJJHOTO BHJIa MOJUTIOCKOB MOXKET CYIIECTBEHHO pasimuarbes (Tetreau,
2017; Wang et al., 2018; Gerdol et al., 2018). M3yuenne pasnoobpasus PRR sexur
B OCHOBE TIOHMMaHUsI pabOTBl CHCTEMBI BPOXKIEHHOTO HMMYHHTETA.

OnHuM U3 Hanbosiee KOHCEPBATUBHBIX IyTEH PacliO3HABAHUS YY)KEPOJHOTO CYMTACTCS
pacnioznaBanne uyepe3 TLR (Hashimoto et al., 1988; Lemaitre et al., 1996). TLR npen-
CTaBISIIOT c000i TpaHCcMeMOpaHHbIe OeJIKM, KOTOPbIE MOTYT ObITh PACIIOJIOKEHbI KaK Ha
MOBEPXHOCTU KJIETKM, TaK W Ha BE3UKYyNaxX B LuUTOmIa3Mme. Bueknerounsi njomen TLR
coziepxuT Oorarblie seiinHoM noBTopsl (leucine rich repeats, LRR), konndecTBO KOTOpBIX
3HAYNUTEJILHO BapbupyeT. FIMEHHO 3TOT JIOMEH OTBEYAET 3a CIIOCOOHOCTH pacro3HaBaTh
onpeaenéuusiec PAMP. Buytpuknetounsiii tomen TIR, B cBOI0 ouepenb, nmepenaét curHai

BHYTPb KIIETKH uepe3 azantepHbie O6enku (Bowie, O’Neill, 2000). Mmenno TIR nomen
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SIBTISIETCS] HanOoJIee KOHCEPBATUBHOM YaCTBI0 MOJICKYITBI, TOITOMY €r0 TIOCIIeI0BAaTeIbHOCTH
yare BCero UCIOb3YIT s Kiaccudukamun TLR.

B TpanckpuntToMe reMOIMTOB MOJUTIOCKOB P. corneus HaMu OBUTO BBIIBICHO 369 TpaHC-
KkpuntoB, coxepxkamux LRR. U3 stux tpanckpuntoB 139 conepxann takxe TIR nomen.
W3 40 momHOpa3MepHBIX TPAHCKPUITOB C JAHHBIMHU JOMEHAMHU TOJIbKO 11 YHHKaTbHBIX
TPaHCKPUNTOB ObLIM MIeHTUHIMpoBaHbl Kak TLR, onHOBpeMeHHO Koaupyloiue oda j1o-
MEHa W WMEIOIINe TpaHCMEMOpaHHYIO 00JacTb.

Jmua nocnenoBarensHocty 11 monubix k[JHK TLR P. corneus (PcTLR) Bapeupyet
ot 1180 mo 2688 m.H., a AMUHA KOAUPYEMBIX UMH MOIUNENTHAOB — OT 360 10 896 ammHO-
kuciot. [Ipenckazannsie TIR-gomMens! BkitouaroT ot 137 no 191 amuHOokucnots! (Tadm. 1).
CXO0ICcTBO MEXIY BBISIBICHHBIMH TociienoBarenbHocTssMH TLR cocrasmser ot 22 mo 31%
(B cpennem 27%). [penckasannpie moaunenTupl Obuin 0003Ha4eHbl kak PcCTLR 1-11.
ITo ctpyxType Bce PcCTLR mMoxxHO OTHEecTH K miecTw rpymmnam. Ha puc. 2 mpencraBneHa

UX JIOMEHHasl CTPYKTypa.

Taéamua 1. Xapakrepuctuka tpanckpuntoB TLR penentopos Planorbarius corneus

Table 1. Characteristics of Planorbarius corneus TLR receptor transcripts

Howmep Tum Jmna TIR ToMOTorus Jnuna TIR | % cxoxncra
B Trinity TLR ILO;VI;:EI, 110 jaHasiM BlastP no;al\f;a, J:[(E?Ha
123979 PcTLR1 157 Biomphalaria glabrata, TLR2 157 76.03
31321 PcTLR2 191 Bulinus truncatus, TLR 2 194 74.74
231876 PcTLR3 160 Biomphalaria glabrata, TLR13 160 71.25
4720 PcTLRS 157 Aplysia californica, TLR4 142 45.22
168161 PcTLR6 137 Elysia marginata, TLR-like 134 56
611 PcTLR7 153 Biomphalaria pfeifferi, TLR7 152 49.77
40385 PcTLRS8 137 Plakobranchus ocellatus, TLR2 147 46
45105 PcTLRY 153 Biomphalaria pfeifferi, TLR 4 153 49.27
46334 PcTLR4 151 Oncomelania hupensis, TLR 10 161 36.17
5341 PcTLR10 171 Arenicola marina, TLR12 155 32.21
85615 PcTLRI11 174 Mizuhopecten yessoensis, TLR3 170 30.92
Crassostrea virginica, TLR7 174 30.27
Crassostrea gigas, TLR15 165 30.22
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100/100 MT683583.1Littorina littorea LITLR10
PucyHok 2. ®uioreHeTnuecKas peKOHCTPYKIHS Ha OCHOBE aMHHOKHCIIOTHBIX
nocnenoBarenbHocteld TIR-nomena TLR mommtockoB Planornarius corneus (PcTLR),
BBINOJHEHHAST METOJIOM MpUCOeAnHEeHUs1 Onmxkaiiiiero cocena (NJ). Jlepero, momydeHHOE METOIOM
MakcuMalibHOTO mpaspononodus (ML), nmeno takyro sxe Tornonoruto. O603Ha4YeHbI OyTCTPEITHbIE

noepxkku st 1000 perumk s NJ/ML.
Vka3aHbl HOMepa HCIOJIB30BaHHBIX IocienoBarensHoctell B GenBank.

Figure 2. Phylogenetic reconstruction based on amino-acid sequences of TLR TIR-domain

in the mollusc Planornarius corneus (PcTLR), performed by the neighbor joining method (NJ).
A tree obtained by the maximum likelihood estimation method (ML) demonstrated similar
topology. Bootstrep supports of 1000 replicas for NJ/ML are designated.

Numbers of the used sequences in GenBank are indicated.

Ha ocHoBe npeackazaHHbIX aMUHOKHUCIOTHBIX nocienoBarenbHocTed TIR-gqomMeHoB
OblIa BBINOJHEHA (pUIIOTeHEeTHUEeCKas! PEKOHCTPYKIMs. bospias yacth BbisBieHHbIX PCTLR

KJIacTepusyeTcs ¢ mocienoBarenbHocTsIMA TIR moMeHOB Apyrux myneMoHar — Biomphalaria
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glabrata, B. pfeifferi, Aplysia californica w Bulinus truncatus. AMIHOKHUCIOTHBIE TIOCIIEHO-
BatesbHOCTH TIR-moMenoB PcTLR umentnunsl TIR-gomenaM 3THX MOJIIIOCKOB Ha 49.27—
70.03%. Ognako YacTh ToOCienOBaTeIbHOCTEH oka3anach Ommke Kk TLR mpo3oOpanxwii,
JIBYCTBOPYATHIX MOJUTIOCKOB M IOJUXET. MIIEHTHYHOCTh MOCIIEI0BAaTEIbHOCTEH POrOBOH
KaTyIIKH ¢ HUMH cocTaBisteT 30.22-45.22%.

[onmy4yeHHBIE pe3yabTaThl MOKA3EIBAIOT 3HAYUTEIBHOE pa3sHOoOOpas3ue cTpykTypbl PCTLR
remo1uToB (puc. 34). Crnenyer OTMETUTbh, YTO BhIsBIcHHBIC BapuaHThl PCTLR sBustoTcs
pe3yabpTataMu MOUCKa PELENTOPOB C KAHOHUYHOM CTpyKTypoi. 1o naHHBIM ucciieqoBaHui
T€HOMOB, Y MOJUTIOCKOB MOTYT IIPUCYTCTBOBaTh HetunuuHble BapuanTsl TLR (Kron, 2022).
Tak, y ycrpun u3 6osee yem 100 onucanubix TLR MeHee 4eTBEpTH MMEIOT THITHYHYIO
noMeHHyI0 cTpykTypy (Kanzok et al., 2004), y ammusuit 4 uz 17 BapuantoB TLR mmMetor
YHUKaJIbHYI0 KOH(urypaimio nomeHoB (Kron, 2022). Taxoke 1oka3aHO BO3MOXKHOE ydacTHe
B Paclio3HaBaHWU U UMMYHHOM oTBeTe Moiekyn ¢ LRR, Ho He comepxamux TIR nomen
(Zhao et al., 2018). Bonnpoc 0 TOM, BO3MOXXHO JIM BKJIIIOUCHHE dTHUX MOJIEKYN B TPYIILY
TLR, ocTa€rcsi OTKPBITHIM.
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Pucynoxk 3. BapuanTtsl npeackazaHHoil JomeHHOU cTpykTypbl TLR reMonuroB MoOJIIIOCKOB
Planorbarius corneus (A) m OTHOCHTEIbHAsI MPEICTABICHHOCTh TpaHCKpUNTOB TLR y 3apamEHHBIX
1 He3apakEHHBIX MOJUTIOCKOB (5), BelpaxkeHHas B TPM. ['opu3oHTanbHbIE KpacHbBIE TOJIOCKH —
CUTHAJIBHBII MENTH; TOPU3OHTAIBHBIE PO30BbIC — 00JIACTh HU3KOW CIIOKHOCTH; BEPTUKAJIbHBIC
CHHHE TIOJIOCKH — TpaHcMeMOpaHHas o0macTh; LRR — Gorarenii seiimaom mosrop; LRR TYP —
OoraTblif JTeHIIMHOM MOBTOpP TUIHYHOTO JoMeHa monacemeiictsa; LRR CT — Goratslil neiuHoM
C-kontieBoii nomen nosropa; LRR NT — Gorarslii neiinmHom N-koHieBoil momeH mosropa; TIR —
TIR-nomen; H — HezapaxEHHBIC MOJUTIOCKH; 3 — 3apaxkéHHble Bilharziella polonica MONIIOCKH.

]
PcTLR2
PcTLR3

PcTLRY E]

Figure 3. Variants of the predicted TLR domain structure in hemocytes of the molluscs
Planorbarius corneus (4) and relative representation of TLR transcripts in infected and uninfected
molluscs (b), expressed in TPM. Horizontal rep stripes — a signal peptide, horizontal pink

stripes — the low complexity area; vertical blue stripes — transmembrane area; LRR — rich

in leucine repetition; LRR_TYP — rich in leucine repetition ma the typical subfamily domain;
LRR CT - rich in leucine C-terminal repetition domain; LRR NT- rich in leucine N-terminal
repetition domain; TIR — TIR-domain; H — uninfected molluscs; 3 — molluscs infected

by Bilharziella polonica.
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B mccrnenoBaHHBIX BEIOOpKaX BBISABICH ofAuHaKoBeIM Habop TLR. Ommako mpenacTas-
JeHHOCTh TpaHckpunToB yactTh PcTLR pasnuuna y 3apaxénusix Bilharziella polonica n
He3apaXEHHBIX MOJUTIOCKOB. B 9acTHOCTH, OTHOCHTENBHOE YnCiIO TpaHCKpunToB PcTLR2
u PcTLR7 Bbllie B reMonuTax HezapaxeEHHbIX ynuTok, a PCTLR3, PcTLR10 u PcTLR11 —
BEIIIE B TEMOIUTAX 3apaXEHHBIX MOJUTIOCKOB (puc. 35). Ilpu 3ToM Hamu He ObLIH OOHA-
PYXEHBI IOCTOBEpHBIE pa3nuuus B skcnpeccuu reHoB TLR u npyrux rpynn PRR mexnay
3apaKEHHBIMU U He3apakKEHHBIMH MOJUTIOCKaMH. B To e Bpems, It APYrux (akTopos
Takue pasziauuus Hamu obHapyxensl (Orlov et al., 2023). Psg aBTOpoB ONMCHIBAIOT YCH-
nerne skcrpeccun TLR y MommiockoB mpu TpemaTomHoi mHBa3uu. OTHAKO yBEIUYCHHE
IKCIIPECCHU MMEET YeTKyH BpeMeHHyro nuHamuky (Wang et al., 2019; Ren et al., 2021;
Chen et al., 2022). [Ipu pabote ¢ mpupogHO3apAKEHHBIMH MOJUTIOCKAMU TOYHBIE CPOKH
nHBazuK HemsBecTHbL. TLR obecrieunBaroT pacro3HaBaHKWe NapasnuTa, OITOMY IOBBIIIEHHS
aKTHBHOCTH T€HOB, COOTBETCTBYIOIMX TLR, BO3MOXHO, CIEeAyeT OKUIATh B Ha4ajIe MHBA-
3un. B 1o ke Bpemsi, y MoiuttockoB Biomphalaria glabrata pe3suCTEHTHBIX JIMHUMA TOKA3aH
Ooree BBHICOKHMIA KOHCTUTYTHUBHBIA YpOBeHB dKcrpeccuu TLR, mo cpaBHEHHIO C TaKOBBIM
y 0co0ell U3 YyBCTBUTENBHBIX K 3apaKCHUIO JIMHUN. 3apakeHue Tpemaropamu Schistosoma
mansoni IPUBOIUT K 27-KpaTHOMY TTOBBIIIEHHUIO dKcripeccud TLR TONBKO y pe3nCTeHTHBIX
oco0eif, Torna xak skcrpeccust TLR y ocoOelt U3 4yBCTBUTENBHBIX JIMHUH HE BO3pacTaeT
(Pila et al., 2016).

Paznoobpazue TLR MOITIOCKOB MOXKET OTpakaTh HNPUCIIOCOOIEHHOCTh K B3aUMOJIEH-
CTBHIO C pa3HBIM HaOOpOM MATOTeHOB. B 1enoMm cpean 0ecro3BOHOYHBIX HAOIIOAACTCS
Oonpimee pazHoodOpasue PRR, mo cpaBHeHuto ¢ mo3Bonounbimu (Wang et al., 2018; Saco
et al., 2023). Ilpu orcyTcTBHN crienn(pUIECKAX aHTUTCHPACIIO3HAIOIINX MOJIEKYN pacIIupe-
HUE perepryapa pacrio3HaBacMbIX JIMTAHJIOB JIOCTUIAETCs 32 CUET YBEIMUCHHUS KOINYECTBA
BapuantoB PRR. Mcxoast u3 storo, renorunuyecku 3aaanubiil penepryap TLR moxer pac-
CMaTpUBaThCS KaK OAMH U3 (PAKTOPOB, ONPENEISIONINX COBMECTUMOCTD B Mapa3suT—X03s-

HHHOM CHCTEME.

OUHAHCHPOBAHUE PABOTBI

HccnenoBanue BBINOJIHEHO NMpH (GHHAHCOBOM nopzepkke Poccuiickoro HayyHoro (oH-
na (mpoekt Ne 22-24-20057) u rpanta Cankr-IletepOyprckoro HaygHoro ¢onaa (mpoekra
Ne 49/2022).

COBJIOJIEHME OTUYECKUX CTAHJIAPTOB

B nanHOIT paboTe OTCYTCTBYIOT MCCIIEJOBaHMS YEIOBEKA MM >KUBOTHBIX.

KOH®JIUKT MHTEPECOB

ABTOpPBI TaHHOHN pabOTHI 3asBIAIOT, YTO Y HUX HET KOH(MINKTAa MHTEPECOB.
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DIVERSITY OF TRANSCRIPTS OF TOLL-LIKE RECEPTORS IN HEMOCYTES
OF PLANORBARIUS CORNEUS MOLLUSCS (GASTROPODA, PULMONATA)
UNINFECTED AND INFECTED WITH BILHARZIELLA POLONICA TREMATODES

A. V. Bobrovskaya, I. A. Orlov, E. E. Prokhorova

Keywords: Planorbarius corneus, Bilharziella polonica, trematode invasion,
transcriptome, toll-like receptors, pathogen-recognizing receptors

SUMMARY

Transcriptome of hemocytes from uninfected Planorbarius corneus snails and snails naturally
infected with Bilharziella polonica (Schistosomatidae) was obtained and analyzed. Transcripts
encoding all groups of immune factors previously described for other gastropods were found.
Pathogen recognition molecules are the most diverse group of transcripts encoding immunity factors.
Toll-like receptors of 11 types were identified. No differences in the set of toll-like receptors between
infected and uninfected molluscs were found. The data obtained expand our knowledge on immune
reactions of snails to trematode invasion and make it possible to consider Planorbarius corneus as

a new model for studying molluscs immune reactions.
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Polymorphidae is a family of acanthocephalans, obligatory parasites with a complex life cycle
involving arthropods as intermediate hosts and vertebrates of different taxa as definitive hosts. The
current taxonomy of Polymorphidae seems to be equivocal. Its type genus Polymorphus has been
shown to be polyphyletic based on molecular data. We obtained partial sequences of 28S rDNA gene
and cox! mitochondrial gene of two species of this genus, Polymorphus phippsi and P. magnus, and
used them in a reconstruction of the polymorphid phylogeny. As a result, P magnus was included
into the same clade as the type species of the genus, P. minutus, while P. phippsi appeared to be
close to Profilicollis spp. The position of P. phippsi agrees with the polyphyly of Polymorphus but
does not correspond to its taxonomic status based on described phenotypic characters.

Key words: Palacacanthocephala, Polymorphidae, Polymorphus magnus, Polymorphus phippsi,

molecular phylogeny, taxonomy
DOI: 10.31857/S0031184724010058, EDN: SSJCAF

Acanthocephala, so-called thorny-headed worms, is a small phylum of obligatory
endoparasites related to the Syndermata (Ahlrichs, 1997). To date only ca. 1300 species
of acanthocephalans have been described (Khokhlova, 1986; Amin, 2013; Smales, 2015).
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Also known as thorny-headed worms, acanthocephalans have a complex life cycle
involving the intermediate host (an arthropod) and the definitive host (a vertebrate)
(Khokhlova, 1986). It was shown that several species use paratenic hosts (Sharpilo,
Salamatin, 2005). Classes and major orders of the phylum Acanthocephala were considered
as monophyletic taxa with strong support by molecular and morphological data (Garcia-
Varela et al., 2000; Amin, 2013; Monks, 2001). However, the composition of families and
genera based on morphological characters is ambiguous (Amin, 2013). Data of molecular
phylogeny are contrary to taxonomy based on phenotypic characters, especially in regard
to family Polymorphidae (Garcia-Varela et al., 2013).

Polymorphidae is a species-rich family related to the class Palacacanthocephala.
Its type genus Polymorphus Lithe, 1911 demonstrated polyphyly (Garcia-Varela et al., 2013).
An assemblage of new molecular data from other Polymorphus spp. can yield to changes
in polymorphid phylogenetic tree topology. In this study we obtained new sequences
of two widespread highly pathogenic for definitive hosts (water birds) Polymorphus spp. —
P. phippsi Kostylew, 1922 and P. magnus Skrjabin, 1913, and added them to the
phylogenetic reconstruction of the Polymorphidae.

MATERIALS AND METHODS

Larvae of P. phippsi 2-3 were collected from naturally infected amphipods Gammarus setosus
(Luvenga, White Sea, Russia, 11.07.2019) and juvenile P. phippsi 1 were collected from Herring gull
Larus argentatus (Dalnye Zelentsy, Barents Sea, Russia, 2001) and identified using Uspenskaya (1963)
guide. A subadult specimen of P. magnus was isolated from Slaty-backed gull Larus schistisagus
experimentally infected with cystacanths from naturally infected G. lacustris collected in the tundra
lake situated close to the mouth of Chaun-Pucheveem river in area of Chaun research station (Chaun
Bay coast, East-Siberian sea, Russia, July 2019). Species identification was carried out basing on
Khokhlova (1986) guide and our experience.

The acanthocephalans were fixed in 96% ethanol, stained in Bémer’s hematoxylin (except for
P. phippsi 1) and mounted in Canada balsam. Before staining, pieces of tissue were cut off and DNA
was extracted from them using Chelex-100 procedure (De Lamballerie et al., 1992). Polymerase
chain reactions (PCR) were performed with 5X ScreenMix (Evrogen, Moscow). Partial CDS of 28s
rRNA were amplified using two overlapping PCR fragments of 2000-2500 bp. Primers for amplicon
1 were forward 5’-CAAGTACCGTGAGGGAAAGTTGCGC and reverse 5’-CTTCTCCAAC(T/G)
TCAGTCTTCAA; amplicon 2 forward 5’-CTAAGGAGTGTGTAACAACTCACC and reverse
5’-CTTCGCAATGATAGGAAGAGCC (Garcia-Varela, Nadler, 2005). Partial CDS of cytochrome-
oxydase I were amplified using forward primer 5’-AGTTCTAATCATAA(R)GATAT(Y)GG and
reverse 5’-TAAACTTCAGGGTGACCAAAAAATCA (Folmer et al., 1994). PCR cycling parameters
included denaturation at 94°C for 3 min, followed by 35 cycles of denaturation at 94°C for 1 min,
annealing at 65°C(28s)/60°(CO1) for 1 min, and elongation at 72°C for 2 min, followed by final
elongation at 72°C for 4 min. PCR products were sequenced using Sanger’s technology in the resource
center “Development of molecular and cellular technology™ of St. Petersburg State University. Initial

sequence analysis and reads assemblage was performed using ChromasPro 1.42.

57



We used 28S rDNA and CO1 mtDNA alignments from Garcia-Varela et al. (2013) as a template
(table 1). Both amplicons of 28s rDNA were added to the corresponding alignment and then aligned
in SeaView 4 (Gouy et al., 2010). The same procedure was performed for both CO1 sequences.
COl alignment was trimmed according to the shortest sequence, 588 bp in length. Alignment of 28S
rDNA was trimmed according to the common length of two overlapping amplicons from P. phippsi
samples, so that its length was 2966 bp. We counted optimal substitution models and phylogenetic
distances using MEGA 11.0.11 (Tamura et al., 2021) for each separate alignment. After that we
created a concatenate matrix using SeaView 4.

For P. phippsi 1 CO1 sequence and fragments of 28S rDNA for P. phippsi 3 and P. magnus was
replaced with missing data, such as 28S rDNA — for P phippsi 3 and P. magnus (table 1).

Table 1. Source information

. . 28s rDNA Cco1
Species Host Locality GenBank Ne GenBank Ne
Andracantha gravida Phalacrocorax Yucatan, México EU267814 EU267822

auritus
Arhythmorhynchus Uca spinicarpa Yucatan, México JX442176 EU189484
frassoni 1
Arhythmorhynchus Eudocimus albus | Sinaloa, México 1X442177 JX442188
frassoni 2
Bolbosoma turbinella Eschrichtius Monterey Bay, JX442178 JX442189
robustus California, USA
Bolbosoma sp. Callorhinus ursinus | St. Paul Island, 1X442179 JX442190
Alaska, USA
Corynosoma australe | Phocarctos hookeri | New Zealand JX442180 1X442191
Corynosoma enhydri Enhydra lutris Monterey Bay, AY 829107 DQO089719
California, USA
Corynosoma Phoca hispida Lake Saimaa, EU267815 EF467872
magdaleni saimensis Finland
Corynosoma obtuscens | Callorhinus ursinus | St. Paul Island, JX442181 J1X442192
Alaska, USA
Corynosoma Phoca vitulina Monterey Bay, EU267816 EF467870
strumosum California, USA
Corynosoma validum | Callorhinus ursinus | St. Paul Island, JX442182 JX442193
Alaska, USA
Ibirhynchus dimorpha | Eudocimus albus | Veracruz, México GQY81437 GQ981438
Hexaglandula Nyctanassa Veracruz, México EU267817 EF467869
corynosoma violacea
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Polymorphus brevis 1

Polymorphus brevis 2

Polymorphus minutus

Polymorphus obtusus

Polymorphus trochus

Profilicollis altmani

Profilicollis botulus 1

Profilicollis botulus 2
Profilicollis bullocki
Pseudocorynosoma
constrictum

Pseudocorynosoma
anatarium

Pseudocorynosoma sp.
Southwellina hispida 1

Southwellina hispida 2

Centrorhynchus sp.

Gorgorhynchoides
bullocki

Plagiorhynchus
cylindraceus

Polymorphus phippsi 1
(This study)
Polymorphus phippsi 2
(This study)

Polymorphus phippsi 3
(This study)

Polymorphus magnus
(This study)

Nycticorax
nycticorax

Nycticorax
nycticorax

Gammarus pulex

Ahythya affinis

Fulica america
Enhydra lutris
Somateria
mollissima
Anas platyrhynchos

Emerita analoga

Anas clypeata

Bucephala albeola

Oxyura jamaicensis
ND

Tigrisoma
mexicanum

Falco peregrinus

Eugerres plumieri

Porcilio saber

Larus argentata

Gammarus setosus

Gammarus setosus

Larus schistisagus

Michoacan,
México

Michoacan,
México

Dijon, France

Baja California
Sur, México

Sinaloa, México

Monterey Bay,
California, USA

Denmark

USA

Caleta Lenga,
Chile

Estado de
México, México

Durango, México

Durango, México
Hallai, USA

Veracruz, México

California, USA

Quintana Roo,
México

Dijon, France

Dalnye Zelentsy,
Barents sea,
Russia

Luvenga, White
sea, Russia

Luvenga, White
sea, Russia

Chaun,
Chukotka, Russia

AY 829105

JX442183

EU267819

1X442184

JX442185

AY 829108

EU267818

AY829109

J1X442186

EU267812

EU267813

J1X442187
EU267810

EU267811

AY 829104

AY 829103

AY829102

0OK235421
(1st amplicon)

ON667751
(2nd amplicon)

DQO089717

1X442194

EF467865

J1X442195

1X442196

DQ089720

EF467862

DQ089721

1X442197

EU267820

EU267821

JX442198
EF467866

EF467867

DQO089716

DQO89715

DQ089724

OL676091

OL676687

OL689013
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Phylogenetic relationships were determined by maximum-likelihood analysis in CIPRES Science
Gateway platform (Miller et al., 2010) with RaxML-HPC black box tool and by Bayesian analysis
in MrBayes 3.2.7a (Ronquist et al., 2012). The following parameters were specified in Bayesian tree
search: partitioned model (GTR+G and GTR+G+I for 28S rDNA and CO1, respectively) and setting

outgroup identical to the taxset from Garcia-Varela et al. (2013).

RESULTS AND DISCUSSION

Interspecific genetic divergence between 28S rDNA sequences of P phippsi 1 and
P phippsi 2 (0.028) was greater than that between the sequences from samples of one
species (Arhytmorhynchus frassoni 0.016, Southwellina hispida 0.003, Polymorphus brevis
0.002) but smaller than the divergence between different congeneric species (average for
Corynosoma spp. 0.06, for Profilicollis spp. 0.04). Divergence between P. phippsi 2 and
P. phippsi 3 (0.008) was smaller than that between the sequences from samples of one
species (Arhytmorhynchus frassoni 0.193 COIl, Southwellina hispida 0.048, Polymorphus
brevis 0.014). All the sequences from samples of P. phippsi were grouped together in
a well-supported clade (fig. 1). We can conclude that the three samples were cophenetic.
Overall topologies of our tree and the tree from the previous research (Garcia-Varela et al.,
2013) were congruent. Bayesian and maximum-likelihood trees yielded the same topology
(fig. 1). The clade containing P. phippsi sequences grouped with the clade containing
Profilicollis bullocki and Pr. altmani, with Pr. botulus being basal to this clade. P. magnus
grouped in one clade with P obtusus, while P minutus was basal to this clade.

The position of P. phippsi in our phylogenetic reconstructions supports the polyphyly
of Polymorphus postulated by Garcia-Varela et al. (2013). The position of P. magnus
corresponds to its accepted taxonomic status (Khokhlova, 1986). Thus, it is likely that
assemblage of new molecular data can outline only more contradictions with accepted
taxonomy of Polymorphidae. In this case the necessity of taxonomic characters revision,
including additional data of comparative morphology, can appear.
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OUNJIOTEHETUYECKOE NOJTOXEHUE POLYMORPHUS PHIPPSI
KOSTYLEW, 1922 U POLYMORPHUS MAGNUS SKRJABIN, 1913
(PALAEACANTHOCEPHALA, POLYMORPHIDAE)

O JAHHBIM MOJIEKYJISIPHOM ®WJIOTEHUA

A. B. Miomuna, K. B. Tanakruonos, I. U. ArpamikeBuy

Kuawuesbie caoBa: Palacacanthocephala, Polymorphidae, Polymorphus magnus,
Polymorphus phippsi, MonekynsipHasi (GHIOTCHUS, TAKCOHOMUS

PE3IOME

Cem. Polymorphidae Bxoaut B cocrtaB knacca Palaeacanthocephala tuna Acanthocephala
(cxkpeOHM) — OONUTAaTHBIX MAapa3sUTOB IMO3BOHOYHBIX, MCIONB3YIOUINX YICHUCTOHOTHX B KayecCTBE
MIPOMEKYTOUHBIX X03s5ieB. TakCOHOMHUSI ceMelicTBa Ha JaHHBI MOMEHT SBISETCS MPEAMETOM IHC-
kyccuii. CorlacHO JTaHHBIM MOJICKYJSIPHOH (DHIIOTEHUH, THIIOBOI pox cemeiictBa Polymorphidae —
Polymorphus Lithe, 1911 — nonmudunerndyecknii. Mbl NOIXyYmIN MOCIEAOBATSILHOCTH I'eHOB 28S
pAHK u CO1 muroxonapuanproit JJTHK v BrIItOUMIM MX B (HIOTEHETHYSCKYH) PEKOHCTPYKIIHIO
cemeticta Polymorphidae. CoracHo monydeHHbIM JTaHHBIM, P magnus TPYyIIUPYETCs B ONHY KIaxy
C TUIIOBBIM BUJIOM poza — P minutus Lithe, 1911, Ho nipu 3ToM P. phippsi oka3aincsi B OfHOM Kiajze
¢ mpexacTaBuTesIMU pona Profilicollis Meyer, 1931. ®unorenernyeckoe nojoxkenue P. phippsi corna-
CyeTcsl ¢ JaHHBIMHU 0 nonuuiun pona Polymorphus M, COOTBETCTBEHHO, IPOTHBOPEUUT TPUHATOMY

B HacCToAlIECC BpEMsSI TAKCOHOMHUYCECKOMY CTAaTyCy AaHHOTO BHJA.
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Hyperparasitism, characterized by attachment and feeding of unfed ticks on engorged or feeding
specimens of the same species (tick-to-tick attachment and feeding) has been extensively documented
in laboratory colonies of ticks of the Ixodoidea superfamily. Existing literature generally assumes
that hyperparasitism operates similarly across tick species in both main families, Argasidae and
Ixodidae. However, a closer examination of the available data reveals distinct biological mechanisms
underlying this phenomenon in different groups. In argasid ticks, hyperparasitism in laboratory
colonies primarily involves unfed specimens stealing blood from their fed relatives, especially under
stress of starvation or overcrowding. It remains uncertain whether this behavior of argasid ticks occurs
under field conditions. If it does happen naturally, it may have originated as a consequence of the
nidicolous lifestyle exhibited by soft ticks. In Ixodes ticks (Ixodinae or Prostriata), hyperparasitism
of males on unfed or feeding females appears to be a side-effect in the male attempts to copulate
while hyperparasitism in Amblyomminae (Metastriata) ticks is likely an aberration in feeding. This
difference between Argasidae and Ixodidae may stem from independent adaptation to blood-feeding
within the two Ixodoidea families. Experimental evidence of pathogen transmission between aggressor
and victim during hyperparasitic feeding has only been demonstrated under laboratory conditions
specifically in Ornithodoros species (Argasidae). The practical importance of this route of pathogen
transmission is still unclear. Although there is an assumption in the literature that hyperparasitic
pathogen transmission occurs in the taiga tick Ixodes persulcatus, it is important to know that no
current data is available to support this presumption.

Keywords: argasid ticks, Ixodes, Ixodinae (Prostriata), Amblyomminae (Metastriata), feeding,

copulation, hyperparasitism
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The first documented case of unfed tick attachment to a feeding specimen (tick-to-tick
attachment and feeding or hyperparasitism) dates back to the late 19" century (Barber,
1895). In that instance, a male Amblyomma variegatum (Hyalomma venustum according to
old terminology) “by accident attached himself to a distending female (of the same species —
I.U.) — a mistake which resulted in the premature death of both” (p. 199). Throughout
the 20" century, multiple cases of tick-to-tick attachment, mostly involving ticks of the
same species (conspecific), but occasionally heterospecific (and even heterogeneric) were
described (see Wheler, 1906; Hooker et al., 1912, as examples of earlier work). These
observations spanned ticks of both major families of Ixodoidea, namely Argasidae and
Ixodidae, with a greater predominance in the former.

Our preceding communication addressing discrepancies in terminology regarding
the phenomenon of hyperparasitism, which were particularly prevalent in publications
from the former Soviet Union, has been submitted in Russian (Uspensky, 2023). In the
present communication, we focus on the biological and epidemiological aspects of this
phenomenon, which, to the best of our knowledge, have not been previously explored in

a comprehensive manner.

Biological significance of the phenomenon

Argasid (soft) ticks

The feeding of argasid ticks on other specimens of the same species has been observed
many times but in laboratory conditions, typically during tick rearing or among field-
collected ticks taken to the laboratory. In earlier observations these occurrences were
considered incidental or intriguing. The feeding of unfed males and younger (small) nymphs
on fed or feeding males, females and more mature (larger) nymphs was the most commonly
observed pattern. The death of tick victims was infrequently documented (Pospelova-
Shtrom, 1953; Filippova, 1966). A unique case of unfed female attaching to a fed male
was described by Francis (1938). The proportion of unfed ticks attacking blood-engorged
specimens increased under conditions of overpopulation or in response to starvation
stress (Helmy et al., 1983; Oliver et al., 1986). These factors could lead to single unfed
females attacking other females, resulting in the death of the tick victim (Helmy et al.,
1983). The number of reported hyperparasitism cases varied from isolated instances (Beck
et al., 1986; Llanos-Soto et al., 2019) to more frequent observations (Bhat, 1969; Helmy
et al., 1983). However, not all authors working with argasid tick colonies reported this
phenomenon, suggesting that its occurrence depends on tick species and specific conditions
of tick rearing. Ornithodoros coniceps demonstrated a higher propensity for hyperparasitism

(Filippova, 1966), even attaching to specimens of multiple Argas species (Theodor, 1932;
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Filippova, 1966). It has been proposed that hyperparasitism is a byproduct of ticks fasting
for extended periods (Gray et al., 2014), although evidence suggests that long-term fasting
does not always stimulate tick feeding (Phillips et al., 1995).

The origin and significance of tick-to-tick attachment and feeding have not been
thoroughly explored. It has been hypothesized that this behavior might be a remnant
of entomophagy inherited from tick ancestors (Beklemishev, 1948; Balashov, 2006). In
fact, entomophagy as a legacy of ancestors is observed in various arachnid and insect
groups, including those well-adapted to hematophagy. For instance, occasional observations
of ixodid ticks attached to horse flies have been described (Pavlovsky, 1941; Dobrynina,
1956: Boshko, Sklyar, 1981).

An important question is whether this phenomenon occurs under natural field conditions.
Some authors who witnessed this phenomenon in the laboratory discussed its potential
epidemiological significance based on the assumption that it also takes place in nature
(Petrishcheva, 1947; Chebotarevich, 1950; Pospelova-Shtrom, 1953; etc.). However,
the tick-to-tick feeding among soft ticks has never been observed under field conditions.
The only indication of its occurrence was the observation by Beck et al. (1986) of “feeding
scars on the cuticle of field-collected” O. turicata specimens. An assumption made by
Hoogstraal et al. (1979) that “this phenomenon probably has no biological significance in
nature” (p. 405), concerned only intergeneric hyperparasitism described by Theodor (1932).

Given the secretive lifestyle of argasid ticks and their short blood-feeding period
(Pospelova-Shtrom, 1953; Filippova, 1966; Uspensky, 2008; Gray et al., 2014), obtaining
conclusive evidence to support or refute this statement is challenging, and apparently no
attempts have been made to address this question. Additionally, the number of field studies
focused on argasid ticks is disproportionally small compared to those on ixodid ticks.

The potential absence or infrequent occurrence of this phenomenon under field conditions
might be explained by the existence of regulatory mechanisms that prevent overcrowding in
natural tick populations. Evidence of such mechanisms, including decreased female fertility,
increased egg mortality, prolonged oviposition and egg development, and changes in the
age structure of the nymphal population has been observed in overcrowded laboratory
colonies of Ornithodoros species (Vasilieva, Ershova, 1980a,b; Ershova, Vasilieva, 1988).
A fecundity-reducing pheromone has been found in crowded conditions and its effect
intensified with the additional increase in adult tick crowding (Khalil, 1984). Phillips
et al. (1995) speculated on the mechanisms that contribute to the starvation-hardiness
of Ornithodoros ticks. However, it remains unclear how the results of laboratory
observations correlate to field conditions, considering the specific habitats in which

nidicolous ticks reside.
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Nevertheless, it is tempting to speculate that this phenomenon might be advantageous
for argasid ticks, since nidicolous ticks depend heavily on the presence and abundance
of host specimens in their refuge as well as the density of tick population within that
refuge. Feeding of unfed ticks on fed or feeding specimens of the same species could be
an additional strategy to secure blood meal for as many ticks as possible, thereby ensuring
the survival of the tick population under unfavorable conditions. The adaptive value of the
phenomenon is supported by minimal losses of tick victims (decrease in the egg production,
shorter life span etc.) when ticks feed on specimens of the same species.

A certain similarity of the same phenomenon has been observed in a group of nidicolous
insects, specifically in kissing bugs from the subfamily Triatominae (Hemiptera, Reduviidae)
(Ryckman, 1951; Sandoval et al., 2000). However, the different level of adaptation to
hematophagy between argasid ticks and kissing bugs prevents a direct comparison of this
phenomenon in both groups of arthropods. Kissing bugs demonstrate not only bloodmeal-
stealing through hyperparasitism but also entomophagy (hemolymphagy) utilizing a wide
range of invertebrates as food source (Alves et al., 2011; Otalora-Luna et al., 2015; Justi,
Galvao, 2017; Schmidt et al., 2019). The phenomenon is primarily observed in laboratory-
reared bug colonies or under laboratory conditions using field-collected specimens (Garrido
et al., 2021), which parallels the situation with argasids.

To conclude, it remains unclear whether hyperparasitism represents a genuine strategy
employed by argasid ticks in their habitats or if it only occurs under artificial conditions

of tick maintenance or laboratory experiments.

Ixodid (hard) ticks of the subfamily Ixodinae (Prostriata)

The phenomenon of hyperparasitism has been regularly mentioned in ixodid ticks of the
genus Ixodes (subfamily Ixodinae or Prostriata group), which is considered similar to that
in argasid ticks (Oliver et al., 1986; Buczek et al., 2019; Rodrigues et al., 2023). Unlike
soft ticks, hyperparasitism of Ixodes males has been observed not only under laboratory
conditions but also among specimens collected in the field. For proper interpretation,
it is necessary to consider certain features of Ixodes biology. Males are unknown for some
Ixodes species, especially among nidicolous ticks, while for other species males have not
been observed attached to their hosts (Arthur, 1962; Balashov, 1972; Leonovich, 2022).
Actual blood-feeding (with a minimal amount of blood) has been detected on rare occasions
only in the most advanced subgenus Ixodes (Balashov, 1972; Leonovich, 2022). Males
of the Ixodes genus can copulate and inseminate females off host before feeding (Arthur,
1962; Balashov, 1972; Uspensky, Repkina, 1978; Ioffe-Uspensky, Uspensky, 2017).

Some authors have speculated that male attachment to feeding or engorged females is
connected with copulation (Nilsson, 1975; Ioffe-Uspensky, Uspensky, 2017), while other
specialists view copulation and male attachment to females to be independent (Norval,
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1974; Moorhouse, Heath, 1975). However, considering the totality of known information,
the two events are most likely related. Unfed males often attach to unfed females, as
documented by scars on the female cuticle (Norval, 1974; Moorhouse, Heath, 1975;
Alekseev, 1991). Since it is impossible to procure blood from unfed females, there must
be a different reason for male attachment. Furthermore, the following facts should be taken
into account: 1) attached males were found on feeding females, usually together with
copulating males (Moorhouse, 1966; Norval, 1974; Ntiamoa-Baidu, 1986); 2) the majority
of parasitizing males attach to females near the genital aperture (Moorhouse, 1966; Nilsson,
1975; Ntiamoa-Baidu, 1986; Durden et al., 2018); 3) the position of mouthparts and palps
of attached males is the same as that of copulating males (Durden et al., 2018). Thus, the
most likely scenario is that males attached to unfed, feeding or engorged females imitate
copulation when they reach the female after another tick has already initiated copulation.
It is clear that in Ixodes, the biology of hyperparasitism is different from that in soft ticks,
where the goal is blood-stealing by unfed ticks from ticks with blood.

An interesting case described by Buczek et al. (2018) who observed oral-anal contact
between field-collected unfed male /. ricinus and unfed female Dermacentor reticulatus
is apparently of the same nature. Other cases of attacks of Ixodes males on females from
the subfamily Amblyomminae (Moorhouse, Heath, 1975; Oliver et al., 1986) might also

be interpreted as male attempts at copulation.

Ixodid (hard) ticks of the subfamily Amblyomminae (Metastriata)!

A number of reports describes the attachment of unfed or underfed tick specimens
to feeding or engorged ticks, primarily females, in several genera in the subfamily
Amblyomminae (Metastriata group): Amblyomma (Barber, 1895; Labruna et al., 2007,
Rodrigues et al., 2023), Aponomma (Roubaud, Colas-Belcour, 1935), Dermacentor (Hooker
et al., 1912), Hyalomma (Sergent, 1930; Uzakov, 1961; Buczek et al., 2019), Rhipicephalus
(Sharif, 1930), Rhipicephalus (Boophilus) (Hooker et al., 1912; Klyushkina, 1956). Tick-
to-tick attachment and feeding have been observed in both field-collected specimens
and those brought from the field to the laboratory. There have also been observations of
intergeneric tick-to-tick attachment (Hooker et al., 1912). Such cases are relatively rare in
this younger subfamily compared to Ixodinae (Prostriata). We tend to agree with Moorhouse
and Heath (1975: p. 572) who view these cases as “aberrations in feeding”. This conclusion.
is supported by the high rate of mortality among parasitizing ticks in this group. And yet,
we cannot completely exclude the possibility that these observations represent aberrations
in copulation as suggested by Sharif (1930). The scarcity of details in these reports makes
it difficult to draw a definitive conclusion.

! The status of Amblyomminae as a subfamily is after Filippova (1997).
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Epidemiological importance of the phenomenon

Argasid (soft) ticks

Many authors who nave described cases of hyperparasitism believe that the phenomenon
enables the transmission of tick-borne pathogens from infected ticks to uninfected specimens,
regardless of their position as aggressor or victim (Petrishcheva, 1947; Chebotarevich, 1950;
Pospelova-Shtrom, 1953; etc.). However, there is limited experimental evidence to support
this logically plausible suggestion.

Two reports demonstrated the transmission of filariid nematode Dipetalonema viteae
to naive ticks Ornithodoros tartakovskyi feeding on infected ticks, and further to their
warm-blooded hosts (Votava et al., 1974; Londofio, 1976). Helmy et al. (1983) showed
direct and reciprocal transmission of Borrelia crocidurae from infected O. erraticus ticks
to naive specimens, which fed on infected ticks, and subsequently to their warm-blooded
hosts. Similar results have recently been obtained for B. hermsii and O. hermsi (Williamson,
Schwan, 2018). Importantly, all of these data were obtained only in laboratory experiments.

Therefore, despite the confidence of many authors that this phenomenon facilitates
horizontal transmission of tick-borne pathogens in argasid ticks, there is only limited
supporting evidence obtained through laboratory experiments. It remains unclear whether
such transmission occurs under field conditions and, if it does, how significant this mode
of transmission is. The question posed by the initial authors who described pathogen
transmission through hyperparasitism, whether “this phenomenon occurs in nature” (Votava
et al., 1974: p. 479), still holds relevance today.

Ixodid (hard) ticks

We examine the data in this Subsection in greater detail, to address certain
misinterpretations of this subject in the literature. Specifically, it is still unknown whether in
Ixodes persulcatus, the virus of tick-borne encephalitis is transmitted from infected female
to males feeding on them, despite claims that such transmission does occur (Alekseev,
Chunikhin, 1990; Alekseev, Dubinina, 1996b).

In the 1990 paper by Alekseev and Chunikhin, the authors rely on two earlier publications
(Moorhouse, Heath, 1975; Ntiamoa-Baidu, 1986) to support their claim. However, the first
cited paper merely discuss the theoretical possibility of pathogen transmission by this route
(“it seems possible”, p. 572). The paper by Ntiamoa-Baidu (1986) does not even mention
the problem of pathogen transmission, while focusing on the biology of 1. moreli, which is
not known to be a vector of any pathogen. In the 1996 paper (Alekseev, Dubinina, 1996b),
the authors support the claim of pathogen transmission by citing Alekseev (1991) who, in
fact, only considered it as a possibility (“it seems quite probable”, p. 59). The same applies
to the speculation about B. burgdorferi transmission by I. persulcatus (Alekseev, Dubinina,

19964, b). The authors admit that they “have no conclusive evidence” (Alekseev, Dubinina,
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1996a, p. 353). of this mode of transmission, and to our knowledge, no such evidence has
been forthcoming to this day. In spite of this, the paper by Alekseev and Dubinina (1996a)
has been repeatedly cited as a confirmation of hyperparasitic transmission of B. burgdorferi
by ixodid ticks (Buczek et al., 2019; Rodrigues et al., 2023).

While the possibility of pathogen transmission through hyperparasitism in hard ticks is
theoretically plausible, there is no direct evidence to support its occurrence. As a result, the

epidemiological importance of the phenomenon in ixodid ticks remains unknown.

CONCLUSION

The potential for horizontal passage of pathogens during tick-to-tick feeding is
a highly relevant topic, especially since many tick species are vectors of human and animal
pathogens. Of particular interest are the evolutionary aspects and biological mechanisms
of tick-to-tick attachment and feeding. Regrettably, all these topics are far from the forefront
of contemporary medical acarology.

Based on the currently available data, it is likely that hyperparasitism in soft and
hard ticks has different underlying mechanisms. In argasid ticks, while this phenomenon
is frequently observed in laboratory colonies of ticks, especially in overcrowded conditions,
it remains unknown whether it occurs in natural populations and, if it does, how significant
it is for population survival. In the case of Ixodes ticks, the hyperparasitism of males
on unfed or feeding females appears to be primarily a byproduct of the males’ attempts
to copulate, while in Metastriata ticks it is probably nothing more than a rare aberration
in feeding behavior.

It is plausible that the differences between the two families of Ixodoidea result from
their independent adaptation to blood-feeding environment, leading to variations in feeding
styles and multiple aspects of their biology at various levels (Mans et al., 2002; Mans,
Neitz, 2004).
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®EHOMEH ITPYCACBIBAHHS Y TIMTAHUS TOJIOAHBIX KJIEIEN
(IXODOIDEA) HA CBITBIX U ITNTAIOILINXCA OCOBAX
CBOEI'O NJIN 4YKOI'O BUJIOB:
BUOJIOT'MYECKHUE U SIIMAEMUOJIIOTMYECKUE ACIIEKTBI

H. B. YcneHnckuii

KiroueBble ciioBa: apracoBsbie kiemiu, Ixodes, Ixodinae (Prostriata), Amblyomminae
(Metastriata), maTaHue, KOMYIALNNS, THIEPIAPAZUTH3M

PE3IOME

[IpucaceiBaHUE TOIOMHBIX KJICHIEH K HAMUTABIIMMCS WM IHTAIOMNMCS 0COOSM CBOETO BHIA U
MHUTAHUE MOIVIONICHHON UMHU KPOBBIO (THIIEpIIapa3suTH3M) MHOTOKPATHO OTMEUAIHCh B J1a00PaTOPHBIX
KOJIOHHSIX MKCOIOMIHBIX KIEIIeH, MpenMyIecTBeHHO ceMeiicTBa Argasidae. JIo HacTosImero BpeMeHn
TUIIEPIApa3sUTU3M Y apracoBbIX M MKCOJOBBIX KJIEHIEH paccMaTpUBAETCS KaK SIBICHUE OZHOIO U TOrO

JKe TOopsi/iKa. AHaIN3 Pa3pO3HEHHBIX OMMCAHHWN JTOTO SIBICHUS y PAa3IMYHBIX BUJIOB KICIIEH 000MX
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CeMEHCTB MO3BOJISCT MPECTABUTh €r0 AJIbTEPHATHBHOE OOBsICHEHHE. Y apracoBbIX KIICIICH MHTaHHe
TOJIOMHBIX 0co0el Ha KJIeIaX C KPOBBIO MPECTaBIsieT COOOH peanbHoe SIBICHHE VIS 1a00paTOpHBIX
KOJIOHHH, 0COOCHHO B YCIIOBHUSX II€PEHACEICHHOCTH W/MIIM JUIUTEIBHOrO rosiofanus. Ocraercs Hesc-
HBIM, MPOSIBIISIETCS JIM ATOT ()eHOMEH B MPHPOIHBIX YCIOBUSX. BIIONHE BO3MOXKHO, YTO HOZOOHBIN THIT
nuTaHus (BeAyLMi CBOE Hayajo OT YHTOMO]Aruu IpeaKkoBIX (GOpM) MOXKET HMPOSBISITECS Y aprasuj
KaK CJISICTBHE MX HUJMKOJIBHOTO oOpasa xu3Hu. Y Kiemeil pona Ixodes (moncemeiictBo Ixodinae
Wiy rpynmna Prostriata) rumeprnapasuTH3M CaMIOB HAa TOJOAHBIX, TUTAIOMIMXCS MM CHITBIX CaMKax —
9TO BEpOsITHEE BCEro MOOOYHBIN A((eKT NMpy MONBITKAX CIIApHBAHMS B CHTYalllH, KOTJA JPyTroi ca-
Mell y)e Haxomurcst in copula. Y xneeii noacemeiictea Amblyomminae (rpymnma Metastriata), rie
SIBJICHHE TMIEprapasuTu3Ma OTMEYaeTCsi JOCTaTOYHO PEJKO, 3TO BCEro JIMIIb abeppaiys MUTaHHS.
Bo3MoHO, 4TO yKa3aHHOE pa3iuuue OOBSCHIETCS HEe3aBHCHUMOW ajamnTalyeil K MUTaHUI0 KPOBBIO
y apracoBbIX M MKCOJOBBIX KJCIICH B Tpoluecce SBONONUM. HecMOTpst Ha yBEpEeHHOCTh OOJIBIIMH-
CTBa aBTOPOB B TOM, YTO BO3MO)KHA TOPH30HTAJIbHAS Iepeada MaTOreHHbIX MHUKPOOPTaHU3MOB OT
KJIeLelH-HOCHTe el HHTAaKTHBIM 0CO0sIM, 9TOT BOIIPOC OCTAeTCsl OTKPBITHIM. Takas mepenada Obuia
JIOCTOBEPHO MPOAEMOHCTPUPOBAHA TOIBKO JJIsI HECKOIBKUX BUAOB pona Ornithodoros (Argasidae) u
TOJIBKO B JIAOOPATOPHBIX YCIOBHsX. [IpakTHyeckoe 3HaYCHUE 3TOTO MyTH IMepeiadn BO3OYIUTENs 10
CETOJHSIIHETO JIHS OCTAeTCsl HesICHBIM. UTO KacaeTcsi MKCOMOBBIX KIICHIEH, TO YTBEp)KACHHUS O THIep-
Mapa3sUTHYECKON mepenade Bo30yauTene (Bupyc kiemieBoro sauedamura u Borrelia burgdorferi s. 1.)
y TaeXHOTO Kiema [xodes persulcatus OCHOBaHBI HE Ha pe3ysibTaTax dKCHEPUMEHTAIBHOM IIPOBEPKH,

a JIMIIb Ha y6e>1<uem«m aBTOPOB B TOM, YTO TaKas I€pcaadya BO3MOXKHA.
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APROSTOCETUS XANTHOPUS (HYMENOPTERA, CHALCIDOIDEA)
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B ouare mMacccoBOro pa3MHOKEHHUSI COCHOBOTO KokoHompsina Dendrolimus pini (Linnaeus, 1758)
(Lepidoptera, Lasiocampidae) B Boponexckoil o6macT ObIJIO BBISBICHO 3apa)KEHUE €ro KYKOJIOK
KYKOJIOUHBIM TIApa3suTOHIOM Aprostocetus xanthopus Nees, 1834 (Hymenoptera, Eulophidae). Um
OBIIO YHHYTOXKEHO OT 7 10 25% Bcex KyKoJIOK ¢uTodara, 4To CBHICTEIBCTBYET O €ro CyIECTBEHHOM
BIIMSIHMM HA YHMCIICHHOCTh KOKOHONpsiAa. PaHee 3TOT mapasuToM] 4acTo OTMedalcsi Kak 3HToModar
COCHOBOTO KOKOHOIIPSZA, HO BCeraa ObUT HeMHOrouucieH. buomorus 4. xanthopus u3ydeHa HenocTa-
TOYHO TIOJIHO, ¥ ATO 3aTPYyIHSET €ro BO3MOXKHOE HCIIONB30BAaHUE B Ka4eCTBE areHTa OMOJIOrHYeCcKOH
3aIUTHl COCHOBBIX JIECOB OT COCHOBOTO KOKOHOIPSZA.

KiroueBsle cnoBa: Aprostocetus xanthopus, COCHOBBIH KOKOHOIIPSIZ, OYard MacCOBOTO Pa3MHO-

KeHus1, Boponexxckast o0nactb
DOI: 10.31857/S0031184724010071, EDN: SSMOZO

CocuoBerii kokoHOTpsi Dendrolimus pini (Linnaeus, 1758) (Lepidoptera, Lasiocampidae)
SIBJISIETCSI OJTHMM M3 CaMbIX M3BECTHBIX BPEIMTENICH COCHBI B eBporeiickoil yactu Poccun
(UnmpuaCKWit u ap., 1965; PeiBkuH, 1963 u ap.) u B cocennux crpanax (Sukovata, 2013;
Skrzecz et al., 2020). Panee aist 3amuThl j1eca OT JaHHOTO BPEIUTENs ObLIM pa3padoTaHbI

TIPEITIOKEHNS TI0 UCTIONB30BAHMUIO sifieenoB cemeiictBa Trichogrammatidae (PeiBkuH, 1959).
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Ho stu npeioxenust 1 HeOONbIINE SKCIEPUMEHTHl B NPUPOIHBIX YCIOBUSAX HE CTAJH
OCHOBO#1 ISl CHCTEMbI OHOJIOTHYECKOM 3aIllUThI COCHSKOB OT 3TOTO BPEAUTEIS.

Llenpio HACTOAIIETO MCCIISIOBAHUS SBIISUIOCH M3y4YEHHE OHONIOTHU KyKOJIOYHOTO Iapa-
surouna Aprostocetus xanthopus Nees, 1834 (Hymenoptera, Eulophidae), o0HapyxeHHOTO
B 0Yare MacCoOBOIO Pa3MHOKEHHSI COCHOBOTO KOKOHOMpsia B Boponexkckoit obmactu B 2022 T,

Kak BO3MOXKHOTO areHTa OMOJIOrHYeCKOi 3alInUThI.

MATEPHAJI U METO/1bI

HccnenoBanus MpoBeIeHbI B 04are MaccoBOrO Pa3MHOXKEHHSI COCHOBOTO KOKOHOIpsiaa B bepesus-
TOBCKOM YYaCTKOBOM JiecHHYecTBe Boponexckoi obnactu (koopauHaTsl odara: 49.928524, 41.033292
n 49.983621, 41.071656). Ouar 65611 06HapyxkeH B 2021 T. M0 HAHECEHHBIM CHIIBHBIM HOBPEKICHUSIM
Ha mrontaau okoino 200 ra. [IpoBeneHHbIe criennagbHbIe 00CIe0BaHus TOKA3aIx, YTO Odar 3aHHMaeT
wiomanp 2145 ra u Ha Gonblieil ero yactu oceHbio 2021 . KpOHBI ObLIM 00BENICHBI I'YCECHUIIAMH
6onee uem Ha 75%.

CoOCHOBBIIl IpeBOCTOH, B KOTOPOM CHOPMHUPOBAIICS Odar, MPEACTABISCT COOO0 OIHOPOAHBIC T10-
CaJIKU COCHBI B Bo3pacte okoiio 60 sret, 2-3 6onuTeToB ¢ nosnHotoi 0.7-0.8. JIpeBocTol pacnonaokeH
Ha TIeCUaHbIX MOYBax Ha pacctosHuu okoso 10 km ot p. [oH. Panee 3mech ObuiM pa3BeBaemble Tie-
CKH, HO BIIOCJICJICTBUH OHM OBUIH 3aCa)KeHbI COCHOM, YTO MPEIOTBPATUIIO SPO3UIO, HO B CO3JAHHBIX
HCKYCCTBEHHBIX IT0CA/IKaX COCHBI B ATOM PETHMOHE HEOJHOKPATHO BO3ZHHKAIM O4ard MaccOBOTO pas-
MHOXKEHUS pa3HbIX (uTodaros.

IIpoBenenHoe Hamu obcienoBaHue BecHoit 2022 T. moKa3ano, YTO YUCICHHOCTh T'yCEHHUII, 3U-
MYIOIIUX B JIECHOW MOJACTHIIKE, cocTaBmia orT 4 no 60 sk3. Ha 1 Mm% Kpome ryceHHI[ COCHOBOTO
KOKOHOTIPSIJIa, B TOACTHIKE OOHApY>KEHBI KYKOJIIKH COCHOBOTO OpaskHHKa Sphinx pinastri (Linnaeus,
1758) (Lepidioptera, Sphingidae), a Taxke KOkoHBI 00bIKHOBeHHOTO Diprion pini (Linnaeus,
1758) (Hymenoptera, Diprionidae) u penkero Neodiprion sertifer (Geoffroy, 1785) (Hymenoptera,
Diprionidae) COCHOBBIX MUINIBIIAKOB.

Bce coOpaHHbIE KOKOHBI COCHOBOTO KOKOHOIpSi/a OBbUIH TTOMEIICHbI HHMBHIYaIbHO B CICIHAIb-
HBIE COCY/bI ¥ Pa3MeIIeHbI B JJa00paToOpuy IpH Temieparype okoio 25°C M KOMHATHOH BIaXKHOCTH.
U3 xoxoHoB npumepHo depe3 10 aHei Hauasicst BBUICT B3pOCIBIX 0co0eil Hae3aHUKaA.

ITpn HAOMIONCHUAX YYUTBHIBAJIHM JaTy BbUIETA IEPBBIX 0CO0EH, JaTy MacCOBOIrO MX MOSBICHHS
U JIaTy 3aBEpILICHHS BBUICTA M YYHTHIBAIH CyMMY TEeMIICpaTyp, HaOpaHHYIO HMH 3a 3TO BPEMs.

BrimemmM U3 KyKOJOK 0CO0SIM Hae3[HUKA Mpeasiaraiy JUlsl MPOXOXK/ICHUS JIOTOTHUTEIEHOTO

HHUTaHUST PAcTBOP MEna, MICHOH OyJIbOH, YUCTYIO BOJY M JKHBBIX I'yCEHHI[ KOKOHOMPSIA.

PE3VJIBTATBI U OBCYXJIEHUE

YdeTsl B OICTHIIKE TTOKA3aJd, YTO B OOCIICIOBAHHOM OdYare HaOJIOaTach MOBBIIICHHAS
YHCICHHOCTHh HE TOJIBKO T'YCEHHII COCHOBOTO KOKOHOIIPSIZIA, HO TAK)Ke KYKOJOK COCHOBOTO
Opa’KHHMKA ¥ KOKOHOB COCHOBBIX MIIIIBIIAKOB (Ta0m. 1). KOKOHBI COCHOBBIX MIIFIIHIIUKOB
BO BpeMsi 00CieJOBaHUs ObUIM MYCTBIMHU, TaK KakK B3pPOCIbIe 0COOM PBIKEr0 COCHOBOTO
MUJIWIbIIKMKA BBUIETEIU U OTJIOKUIIM sIlla B XBOMHKU OCEHbIO MPEILIECTBYIONIEro Iroja,

a KOKOHBI OOBIKHOBCHHOI'O COCHOBOTO IHJIMJIBIINKA ObUIM OYCHBb peaku. [IpoBeaéHHBII
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aHaJIn3 CO6paHHBIX TMPOIIJIOTOAHNX KOKOHOB COCHOBOT'O KOKOHOIIPsAAa MOKasall, 9TO B IIOITy-
JBSIIUU Ha CTaJUuU KYKOJIKK OTCYTCTBOBajJla CMEPTHOCTL OT Oosesneit u napasuTUICCKUX MyX.

Ho oxomno 20% KyKoioK moru0miu B pe3ynsrare UX MapasuTHPOBAHMS Hae3AHUKOM (Tali. 2).

Taéauua 1. Yucno ocobeii Bpenurenei B JECHON MOACTUIKE

Table 1. The number of pest specimens in the forest litter

Yucno
Uucno KyKoJIok Yucmo KOKOHOB
K 3UMYIOIINX T'yCEHHIT 6
BapTall, BbLACT KOKOHOIPSAA pasKHUKA MTATUIBIIMKOB
) P Ha 1 M2, K3, Ha 1 M2, K3,
Ha 1 M?, 9K3.
Ks. 25, BoI111.16 23 1 0
BBIA. 26 4 2 0
Ks. 27, Boiz. 28 60 4 1
BbLI. 11 18 2 0
B cpennem 1o ouary 262 +18.7 22+1.0 0.25

Tabauna 2. CocTosiHUEe KYKOJIOK COCHOBOT'O KOKOHOIIpsiia

Table 2. The state of the pine moth pupae

0,
OB11ee HHCIO KOKOHOB CocrostHrE KYKOJIOK (7101151, %, OT 00IIero urcra)
Kaapran, Belaen
B aHaJM3e, IIT.
310poBbIE 3apakcHHBIC

Ks. 25, BoI111.16 70 92.9 7.1

BBIJI. 26 48 75.0 25.0
Ks. 27, BoI. 28 104 77.9 22.1
B cpennem 222 82.0 18.0

DTUM MapasuTHYECKUM HAE3[HUKOM OKazaics Aprostocetus xanthopus (Hymenoptera,
Eulophidae), u3BecTHBI Kak TI'pyNIoBOW mapa3uToOu] KyKolok Dendrolimus pini,
Macrothylacia rubi (Linneaus, 1758) (Lepidoptera, Lasiocampidae) u 3marory3ku Euproctis
chrysorrhoea (Linneaus, 1758) (Lepidoptera, Erebidae), pacipocTpaHEHHBINH B CTpaHax
3anaauoii EBporel (Graham, 1987), Ha Ykpaune u B benopyccun (PeiBkun, 1963), B eBpo-
neiickoit yactu Poccun (Kurdjumov, 1912; Mansiues, 1984; Komenesa, 2015), B Cubupu
(Komomuen, 1962; PeBkuH, 1963), Ha Jlamsnem Bocrtoke (Koctiokor, 2000). OgHako mmo-
BCEMECTHO OH, KaK IPaBWJIO, OYEHb PEJIOK M HHIJIC HE OTMEUEHA €ro 3HayuTelbHas pPoJib
B KauecTBe PHTOMO(ara COCHOBOI0 KOKOHOMpsiia MM Apyrux ¢urtodaros. B HeKoTOpbIX
oJarax COCHOBOTO KOKOHOIMpsija Hanpumep, B Kazaxcrane, 3TOT mapa3utou He ObuT 0OHa-

pyxen (MyxamanaueB u np., 2017; Teneruna u ap., 2014). CornacHo nanHsiM b.B. PriBkina
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(1963), Hae3mHUK BBISABICH BO BCEX O4Yarax COCHOBOTO KOKOHOMpsaa B bemopyccuu, HO
aBTOP HE YKa3bIBACT CTENEHb 3apaKeHHOCTH KYKOJIOK napasutoM. Kpome storo ¢urodara,
H.I. Komomuer (1962) orMedaeT, 4TO 3TOT Hae3AHUK BCTPEUAETCS M HA CHOMPCKOM KOKO-
Hompsizie, HO Bcerna penok. [lo muenuto b.B. PrBkuHa (1963), BO3MOXXHO pa3BUTHE JBYX
MOKOJICHUH A. xanthopus B TEYEHUE ToOJa.

B o6cnenoBanHOM Hamu odare BecHOM 2022 I. OH oKka3aiicsi (PaKTHIECKH €IMHCTBEHHBIM
1 MacCOBBIM 3HTOMO(AroM KyKOJIOK COCHOBOTO KOKOHOIIpsiia. [Ipy 3ToM crietyer OTMETHTh,
4TO BO BpeMsl HalIMX O0OCIIeIOBAaHUN BCIIBIIIKA MAaCCOBOTO Pa3MHOKEHHUSI COCHOBOTO KOKO-
HOTIPSAZA HaXOMJIach MEpBbI roJ B (ha3ze MuKa YUCICHHOCTH.

Bce coOpanHble B ouare KyKOJIKH KOKOHOIPs/Ia B KOKOHAaX 4Yepe3 CyTKH ObUIM JOCTaB-
JICHBI B J1a00OPaTOPHIO, TI€ XPAHHIUCH MPH TeMmIieparype okojo 23-25°C u KOMHATHOU
BIakHOCTH. [lepBble 0cOOM HAE3THHUKOB TOSIBIUTUCH Yepe3 7 mHer mpu Habope 168°C mo-
JIOKUTEIIBHBIX TEMIIEpaTyp, a MacCOBBIM MX BBUICT NPOU30WEN Ha 15-i jeHb, Korna ObuIo
Habpano 360°C.

B naGopaTtopHbIX ycnoBusix 0e3 JAOMOIHUTEIFHOTO MUTAHUS 0COOM Hae3HUKA TPOXKHIIH
okoJIo ofHOTrO Mecsa. OfHaKo Jlake yepes 2 Mecsila 1ocie Hadalla BhIXo/a IepBbIX ocolei
B cajike ObLI OOHApyXEH >KUBBIM OMH HAE3IHUK, NIPHU YCIOBHM, YTO HHKAKOTO KOpMa OH
HE TOJTyYall.

s npepraracMoro UM MUTaHusA OHU aAKTUBHO IPOABIIAIN HMHTEPEC TOJBKO K XUBBIM
ryceHunaM KokoHompsiza. Cpasy ke Mmocie MOJACaJKH T'yCEHHUIBI B CaJoK C 0CO0sIMH
A. xanthopus Hae3HUKU Hanajgaau Ha He€ W B TedyeHue 1-1.5 cyrok rycenuna morudana
B pesynbrare norepu Oosbiel yactu remonumdsl. [Ipennaraemple Hae3JHUKAM PacTBOPEI
MéEna, OenKOBBIM OyIbOH M BOJA HE NMPUBJICKAIN UX BHUMAHMS.

W3 coOpaHHBIX HaAMK KYKOJIOK BBIXOJIUJIO pa3HOE YUCIIE B3POCIBIX ocobei 4. xanthopus
(Tabm. 3).

Takum 00pa3oM, M3 KyKOJIOK CaMOK BBIXOAMT B 3.48 paza ocobell Hae3qHuka OoJblie,
4yeM U3 KyKOJIOK CaMIIOB. JTO TOKa MpeaBapUTEIbHBIN Pe3ylIbTaT U3ydeHUs] 0COOCHHOCTEH
BbIX0OMa 4. xanthopus M3 KyKOJOK XO3iMHA, HO OH IIOKa3bIBAeT, YTO KaXk/1as Mapa3suTHPO-
BaHHas KyKOJIKA COCHOBOTO KOKOHOIpsiia 00eCreYrBaeT IOSBICHHE Ha JECHOM Y4YacTKe

0O0JIBIIIOTO YnCcIa 0co0el ATOro MapasuToMIA.

Taomuua 3. Beixox B3pocibix 0co0eil Hae3MHUKA U3 KYKOJIOK COCHOBOTO KOKOHOTIPSIA
B 0Yare €ro MaccoBOTO pPa3MHOKEHHS B BopoHekckoi 0011

Table 3. Emergence of parasitic wasp imagoes from pine moth pupae
in the mass emergence focus in Voronezh Oblast

Mo xyKomoK Yncio KyKoJok UYucno BBIMIEANINX HAC3IHUKOB, IIT.
B CpeIHEM Max-min

Camku 17 233.18 £26.31 46241

Camusr 12 67.0+11.72 132-6
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3AKJIIOYEHUE

BriepBble BBISIBJICH B KayeCTBE MAcCOBOTO dHTOMO(Ara KyKOJOYHBIH Mapa3uTOM]
Aprostocetus xanthopus, yHHYTOXXUBIIUI B O4are MacCOBOTO Pa3MHOKEHHUSI COCHOBOTO KO-
KoHoMpsia 10 25% KyKoJIoK BpeauTesst. buosnorus atoro sHToModara octaéres npakTuye-
CKHM HE M3BECTHOM, YTO 3aTPyJHSACT €0 MCIOIB30BaHNE B KaYECTBE areHTa OMOIOTHYECKON

3alIUTBI COCHAKOB.

OUMHAHCUPOBAHUE PABOTHBI

Pabora BeINONIHEHa B paMKax MCCIECIOBaHHUI IO TOCYIapCTBEHHOMY 3ajaHuio Beepoc-
CHICKOTO HAay4YHO-HCCIIEJOBATEIHCKOTO MHCTHTYTA JIECOBOJACTBA M MEXaHM3AIMH JIECHOTO
xo03sHcTBa 110 TeMe «HayuHoe o0ocHOBaHME U pa3paboTKa CPelCTB OMOJOTHUECKOM 3allHThI

Ta&KHBIX JIECOB OT CI/I6I/IpCKOFO KOKOHOIIpAAa».

COBJIIOJIEHUE OTUYECKNX CTAH/IAPTOB

B ,HaHHOﬁ pa60Te OTCYTCTBYIOT MCCJICIOBAHUS YE€JIOBEKA WJIN TEIIJIOKPOBHBIX JKUBOTHBIX.

KOH®JIUKT MHTEPECOB

ABTOpBI TaHHOM PAaOOTHI 3asBIISIOT, YTO y HUX HET KOH(INKTa HHTEPECOB.
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ON THE MASS INFECTION OF THE PINE MOTH PUPAE
BY THE EULOPHID PARASITOID WASP APROSTOCETUS XANTHOPUS
(HYMENOPTERA, CHALCIDOIDEA) IN VORONEZH OBLAST

Yu. I. Gninenko, A. Yu. Gninenko, O. V. Kosheleva

Keywords: Aprostocetus xanthopus, pine cocoon moth, breeding grounds, Voronezh

Oblast
SUMMARY

In the outbreak of the pine moth Dendrolimus pini (Linnaeus, 1758) (Lepidoptera, Lasiocampidae)
in Voronezh Oblast, mass infection of its pupae with the pupal parasitoid wasp, Aprostocetus
xanthopus Nees, 1834 (Hymenoptera, Eulophidae), was revealed. It had destroyed from 7 to 25%
of all phytophage pupae, which indicates its significant impact on the cocoon moth abundance.
Previously, this parasitoid was frequently noted as an entomophage of the pine moth, but it has
always been low in number. The biology of 4. xanthopus has not been studied enough completely

and this hampers its use as an agent of biological protection of pine forests from the pine moth.
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13 nexaOps 2023 roga ymén U3 KU3HU M3BECTHBIM COBETCKMH M POCCHICKHUI Iapasu-
Tojor npodeccop Mcrucias Binagumuposnu Kpbuios.

M. B. KpsutoB pogmics 9 oxtsiopss 1930 roga. B 1953 r. on okonumn CapaTroBcKuit
TOCY/IapCTBEHHBIH 300BETEpUHAPHBIA WHCTHUTYT. [locie OKOHYaHMs MHCTUTYTa padoTa
B Tajpkukucrane, cHavyana B MUHHUCTEPCTBE CEJILCKOTO XO3SHCTBA, a 3aTeM 3aBEJOBAJ OT-
JICJIOM TI0 TIPOU3BOJICTBY BAaKLMH. PaOOTHI 110 CO3/IaHUIO U MIPOU3BOACTBY IPOTHBOSIILYPHOM
BaKIWHbI M BaKIMHBI IPOTHB OCIIBI OBEIl M KO3 IOJYYHJIH BBHICOKYIO OLIEHKY U OBUIH OT-
MeueHbl cepeOpsiHoit Menanpio BJIHX CCCP. M.B. KpbuloB OKOHYMII acliUpaHTypy MpH
Hucrutyre 300moruu u napasutonorun AH Tamxukckoit CCP um. akanemuka E.H. IlaB-
noBckoro. Kanauaarckyto auccepranuyio 3amuTtui B 1960 1. B JIeHMHrpaacKkoM rocyaap-
cTBeHHOM yHHBepcuteTe UM. A.A. JKnanoBa, nmokropckyio — B 1967 . B 3UH AH CCCP,
3Banue npodeccopa monyumsn B 1969 . B nepuon ¢ 1962 mo 1975 r. M.B. Kpsuios 3a-
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BE/I0BAJI OT/IEJIOM Iapa3UTOJIOTHH BO BCecoro3HOM HaydHO-HMCCIIEI0BATENbCKOM HHCTHTYTE
6omesneit iy MCX CCCP, a B 1976 1. cTax 3aBexyromnim J1abopaTopreil poTO300I0THI
31MH AH CCCP, 6eccMeHHBIM pyKOBOAMTEIEM KOTOpOii ocTaBaincs mo 2016 T.

M.B. KpbU10B BHEC 3HAUUTENIbHBIN BKIJIAJ B U3yYEHHUE MAPA3UTUUYECKUX MPOCTEUIIUX.
[TepBast Gosbmiast TpoTO300I0THYECKasi paboTa ObUIa BBHINOIHEHA UM B Ta/UKMKHCTaHE
n Obla CBs3aHA C W3y4YEeHHEM (ayHbl M OMOIOTHH KOKIMIWK OBEIl. DKCIIEANIMOHHBIC pa-
60T1h1 Ha 3anagHoM Bocrounom [lamupe, HeHTpanbHOM, I0KHOM M CEBEpPHOM TaKHKHCTa-
HE TOCITYXWIA OCHOBOW JUIsl MyONMKannu cepuil ero crareil mo ¢ayHe KpoBenapasuToB
MTO3BOHOYHBIX. DTH HCCIEAOBAHUS, TIOMUMO (hayHHCTHUYECKUX AAHHBIX, COACPKAIH P
TEOPEeTHYECKUX 00O0OIICHUI M BaKHBIX NPAKTUUECKUX MpeaiokeHni. Ha ocHOBaHMHM 3THX
pabor M.B. Kpbu1oBeiM Obuta BBIZIBHHYTa M 000CHOBaHA I'MIIOTE3a O MPOUCXOXKICHUU KPO-
BEIapa3uTH3Ma y TMHPOIUIa3MHJI U OBUI COCTABIICH KaTalor MUPOBOH (hayHbl MUPOILIA3MHU]IL.
CosmectHo ¢ A.A. JIoopoBonbckum u A.Il. MBUIBHUKOBBIM MM OblIa pa3padoTaHa nepsast
MakpocucTteMa tuna Sporozoa. Hayunsie untepecsl M.B. KpbuloBa He orpaHn4uBanuch
BCECTOPOHHUM aHAJIU30M CIOPOBHUKOB. MIM B coaBTOopcTBe ¢ ero yueHukamu (A.I. Camo-
BapoM, J.M. BenoBoii) MeTogaMu reHeTHYECKUX MapKepoB M H303MMHOTO aHAIN3a BIIEPBbIE
OBUIO JIOKa3aHO HAJIMYHE FeHETHYECKHX OOMEHOB y TPUIIAHOCOMATHJ M ObLJ BBIIIOJIHEH
BCECTOPOHHMI aHanu3 Onmactouuct. Hapsny ¢ teopernueckumu padoramu M.B. Kpsuio-
BBIM 3HAYUTEIbHOE BHUMAaHHUE yAETsUl MpHUKIagHONW Hayke. IIIupoko M3BeCTEH ero BKJIAf
B 00pp0y ¢ KOKIMIMO3aMH M TOKCOIUIa3MO30M JKMBOTHBIX M 4ejoBeka. Ha mpaktuueckue
pa3paboTKu B TOW 0OJACTH MM OBUIM MOJIYYE€HBI 5 aBTOPCKHX CBUJETEILCTB, a B 1986 T.
3a 3Ty paboOTy KOJJIEKTUBY aBTOPOB, B KOoTOpbii Bxoaua M.B. KpeuioB, Obuia mpucyxie-
Ha npemusi CoBera MunuctpoB CCCP. bonbmioii Bkian 6611 caenan M.B. KpbelmoBeim
B OpraHU3alMio BeTepuHApHOW Hayku. OH KOOPAMHMPOBAT HAyYHBIC HCCIIECOBAHUS MO
npoto3oitHbIM OomnesasM nTur B CCCP, 0bur MHOTO JeT wieHoM DapMaKkoIorHIecKoro
coBera nmpu MunmcTepcTBe cenbekoro xo3siictBa CCCP, unenom cexnmn «/HBa3HOHHBIE
6onezam» BACXHMWJI, unenom Haydnoro coBera «bmomornmdeckne OCHOBBI OCBOCHHUS
u oxpanbl xkuBoTHOTO Mupay pu OOB AH CCCP, unenom BcemupHoii HayqHOW accoIMaIiim
nTaneBoacTsa. Ha nporsbkennn MHOTHX JieT M.B. KpbutoB SBIsUICS WiIeHOM HicCepTannoH-
HBIX coBeToB CaHkT-IletepOyprckoii rocyaapcTBEHHON akaJeMUH BETCPUHAPHONW MEIHUIIMHBI
u 3VH PAH, unenom peakouternn xypHainoB «l[lapasuronorusi» u «Folia Parasitologica».
OH mpuHUMan yyacTue B paboTe MEKIYyHapOJHBIX KoHrpeccoB B Jlenmnrpazne, Kue-
Be, Bapmase, [Ipare, bynanemre, Manpune, Knepmon-®eppane. Ilog pykoBoacTsom
M.B. KppuioBa ObUTH MOATOTOBIICHBI U YCIICITHO 3alIUINCHBI 36 KaHIUAATCKUX U 5 JTOK-
Topckux auccepranuii. MM onmy6mukoBaHo Oonee 200 Hay4HbIX padoT, B T.4. 6 MOHO-
rpaduii. Beinarommiicst Bkirag M.B. KpbiioBa B pa3BHTHE OTEYECTBEHHOW MApa3UTONIOTHH
ObUI OTMEYEH LEJBIM PSZIOM T'OCYJapCTBEHHBIX HArpaj M MOYETHBIX 3BaHWH. Mcruciia
Bnagumuposuu HarpaxaeH opaeHoM Tpynosoro Kpacuoro 3namenu u 8 mepansimu BIIHX
CCCP, a B 2007 1. eMy ObIIIO IPUCBOCHO MOYETHOE 3BaHUE «3aCITy>KCHHBIH JEATeNb HAyKN
Poccuiickoii @enepanyum».

ITamsate 0 M.B. KpbuioBe kak 0 mpegaHHOM CBOEMY JieNy YYEHOM M TallaHTIWBOM
PYKOBOZUTENE COXPAHUTCS B MaMATH €€ KOJIJIeT.
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ABTOPCKHM YKA3ATEJIb CTATEM 3A 2023 I. (TOM 57)

AprembeBa C. 0. Cm. bepnos O. D.
ApriomnHa 0. C. Cm. Epmonosa H. B. u np.
bammaros JI. M. Cm. Epmornosa H. B. u np.

Bepnos O. 3., Aprembesa C. 10. K dayne 6mox (Insecta, Siphonaptera)

3anoBeaHuKa «baiikamo-JIeHCKHi
becnsitora JI. A. Cm. byrmeipun C. B. u np.

Byrmbipun C. B., Iloyronen T. b., Ilaxomosa T. H., becnsitoBa JI. A.,
UYesckas B. E., Koueposa H. A. MkconoBble K€y U MePeHOCUMBIE UMU
nHpexun B Kapenuu: aHamu3 Kiemieil, mocTymUBIINX OT HACEICHUS

B Llentp ruruensl u snunemuonoruu B Pecnyonuke Kapenus (r. [letpo3aBomck)
Byxuna JI. A. Cwm. Jlorunosa O. A. u zp.
Bepxyukuit JI. b. Cm. Mensenes C. I. u np.

Bepmmann E. A., MensnuxoBa O. B. Haxonxu kinema Haemaphysalis japonica

douglasi Nuttall et Warburton, 1915 (Acari, Ixodidae) B oxpectHocTsax HUpkyrcka
Bepumnun E. A. Cm. Crapuxos B. I1.

Bononun O. 0. Cm. CrapuxoB B. I1.

I'puropres M. I1. Cm. Epmonosa H. B. u ap.

I'puropre M. I1. Cm. Mareppamos 1LI. B u ap.

I'puropnesa JI. A. Cm. ®enopos . .

JHaseinenko T. B., Hukummn B. T1. Henonnas gparMeHTanusi TMraHTCKUX siep
TEryMeHTa y aKaHTe cKpeOHs Acanthocephalus tenuirostris

(Palaeacanthocephala, Echinorhynchida)

84

Ne

Crp.
167
137

137

167

38

267

172
344
344
137
124

253

337



Janwiosa E. B. Cm. Cenuanosa H. I1.
Jmurpuesa E. B. Cm. IIponskuna H. B.

Epmomnora H. B., Aptiommna 0. C., Jlazapenko E. B., bammaros /1. M.,
I'puropse M. I1., Knumosa JI. 1., Cypxaes /1. b., Xanunos A. X.
broxu (Siphonaptera) MJICKONHUTAIOMIMX M MTHUL[ FKHOH 4acTh

IprKacnuiicKOro MecYaHoro MPUPOITHOTO OYara 4yMbl
Wntepecosa E. A. Cm. Cepbuna E. A.

Knumosa JI. Y. Epmonosa H. B. u ap.

Kongparses E. H. Cwm. Ilopmaxos A. M. u ap.
Kopueea M. I. Cwm. [lopmiakoB A. M. u ap.

Kopuuiosa O. A., PagaeB A. B., Cepénkun U. B., Yuctsxosa JI. B.

®dayna 3H100MOHTHBIX nH(Y30pHii pydua oneneir Cervus elaphus Linnaeus, 1758

Korru B. K. Broxu (Siphonaptera) rpbi3yHOB B 3aKaBKa3ckom

BBICOKOTOPHOM TIPUPOAHOM OYare TyMbl
Kortu b. K. Cm. Mengenes C. I u ap.
Koueposa H. A. Cm. byrmeipun C. B. u np.
Kpasuenko B. H. Cm. Crapuxos B. II.
Kpyneuko JI. 0. Cm. Cmupsros II. A.
Ky3neuos A. A. Cm. Mareppamos 1. B u np.
Jlazapenxo E. B. Cm. Epmonosa H. B. u ap.

Jleonosuu C. A. IV MexayHapOomHBIi Mapa3uTOIOTHUECKUI CHUMITO3HYM
«CoBpeMeHHBIe ITPoOIeMbl 00IIei N YaCTHOW Iapa3UTOIOTHI)

(Canxr-IlerepOypr, 7-9 nexabps 2022 r.)

JleonoBuu C. A. O NpoOUCXOMKICHUU HKCOMOBBIX KIICIICH

(Parasitiformes, Ixodidae)

Jlorunosa O. A., Crmpugonos C. D., Macnennukosa O. B., bykuna JI. A.
MonekymsipHast Xapakrepuctuka Echinococcus canadensis (Cestoda: Taenidae)

ot Bosika u3 KupoBckoii obnactu

261

504

137

521

137

228

228

52

151

267

344

108

124

137

71

91

38

85



Mareppamos 1. B., Mapuoxa K. C., Manmxuesa B. C., Cmonsakuna M. T,
I'puropse M. I1., Ky3neuos A. A., [lonos H. B. Ouenka BnustHus

COBPEMECHHOI'O0 MOTCIJICHUA KIIMMAaTa Ha JUHAMHUKY YHUCJIICHHOCTHU 010X

majsioro cyciuka B CeBepo-3anaanom [Ipukacrnuu 2 124
Manmpxuesa B. C. Cm. Mareppamos 1. B u ap. 2 124
Mapnoxa K. C. Cm. Mareppamos L1I. B u gp. 2 124
MacnennukoBa O. B. Cwm. JloruaoBa O. A. u ap. 1 38
Mengsenes C. I. Mopdotunsr 6mox (Insecta, Siphonaptera) 3 199

Mengsenes C. I'. [lamstu Mapun KupunnoBas!l CTaHIOKOBUY
(30.01.1960 —28.05.2023) 4 350

Mengenes C. I, Bepxyukuii 1. b., Kortu b. K. broxu pona Xenopsylla

(Siphonaptera; Pulicidae) kak mepeHOCYMKH B MPUPOAHBIX OYarax YyMbl 4 267
Mensenes C. I. Cm. Muponos C. B. 1 84
MenbsaukoBa O. B. Cm. Bepmmnans E. A. 2 172

Muponos C. B., Measenes C. I. [lorepu Haykwu.
Jy6ununa Enena BeeBononosna (12.06.1937-27.12.2022) 1 84

Hukummn B. I1. Cm. [laBeiienko T. B. 4 337

Huxumun B. I1., [Tonomapés JI. B. O6 opranuzammu sinep B TETyMEHTE

HEKOTOpBIX CKpeOHel kiaccoB Palaeacanthocephala n Archiacanthocephala 1 44
ITaxomosa T. H. Cm. bByrmeipun C. B. u np. 1 3
[Honomapér /1. B. Cm. Hukumma B. T1 1 44

[opmakoB A. M., Kopueesa M. I, KonaparseB E. H. AHHOTHpOBaHHBII

CIHCOK TaMa3oBBIX Kiemei (Mesostigmata, Gamasina), CBSI3aHHBIX C MEJIKAMHA

MJICKOTIMTAIOLIUMH, NITHUIIAMUA U TpecMbIKaomumucs CapaToBCKor 00acTH 3 228
ITonos H. B. Cm. Mareppamos 11I. B u np. 2 124
IToyronen T. b. Cm. byrmeipun C. B. u ap. 1 3

Iponbkuna H. B., [Imutpuesa E. B. Pacnpenenenrne MoHoreneit pona Ligophorus

Ha jxabpax nuneHraca Planiliza haematocheilus 6 504

86



PagaeB A. B. Cm. Kopuusnoa O. A. u ap.

Perens K. B. Mopckue xenyau Semibalanus balanoides (L.) n Balanus
crenatus Bruguiére (Balanidae) — npomexyTounsle xo3sieBa Fimbriarioides
intermedia (Fuhrmann, 1913) u nByx BumoB poxa Microsomacanthus (Cestoda,
Hymenolepididae), mapa3suTtoB MOPCKHX yTOK aTIaHTHYECKOTO CEKTOpa APKTHKH

u CesepHoii [Taunduxu
Penkomnerus. K robunero akagemuka Onera Hukonmaesnua [Tyrauesa
Penkomnerus. Ot penxomiernu xypHana «Ilapasutomorns

Penxonnerus. Ilorepu Hayku.
Murenes Banentun KenscueBuu (03.05.1929-23.11.2022)

P3aes @. I YnerpacTpyKTypHBIC OCOOCHHOCTH KOKHO-MYCKYJIBHOTO MEIIKa

renbmunTa Heterakis dispar (Schrank, 1790) (Nematoda: Heterakidae)

Pomanenko B. H. O npogomkuTensHOCTH epuoia aKTUBHOCTH
Dermacentor reticulatus (Fabricius, 1794) (Parasitiformes, Ixodidae)

B Ta&XHOI 30He 3anagHoit Cubupu

Pycunex O. T. ITapasutodayna necuyaHoit 1 KaMEHHOH MIMPOKOIOOOK
(Scorpaeniformes, Cottidae) u3 o3epa baiikan

(0030p pe3yIbTaTOB U MEPCHEKTUBBI UCCICIOBAHUN)

Peicc A. }O. DBomtonus KU3HEHHBIX IIUKIOB CTBOJOBBIX (PUTOHEMATO.
KaK pe3yJbTaT 3KOJOTHYECKOW M (PUIIOreHeTHYEeCKOH KoalanTalui ¢ Xo3seBaMu

1 NEPEHOCHUKaMH

Cenupanosa H. I1., Jlanusnosa E. B. IlepBas naxonka Ixodes lividus Koch, 1844

(Ixodidae) na teppuropuu Pecriy6inkn Komu

CepOuna E. A., Unrepecoa E. A. K BiI0BOMY cocTaBy mapasuToB pbiO

B pekax M ozepax tora 3anmagHoit Cubupu
Cepénxun U. B. Cm. Kopaunosa O. A. u ap.

Cwmupnos I1. A., Kpyneuko /. }O. PexkoHCTpyKIMS CTPOSHUSI MUPALMIH
Derogenes varicus (Digenea, Derogenidae): mepBoe yapTpacTpyKTYpHOE OTIHMCaHHE

IIIUIIOB HAa MOBEPXHOCTHU JIMINHOK Hemiurata

Cmonankuza M. I Cm. Mareppamos III. B u np.

52

179

443

355

86

20

245

481

450

261

521

52

108

124

87



Cnupugonos C. D. Cwm. Jlorunosa O. A. u ap.

CrapuxoB B. I1., KpaBuenko B. H., Bepmunnun E. A., Bononun O. O.
O pacmupennn rpanuibl apeana Polyplax hannswrangeli Eichler, 1952

(Anoplura) B 3amannoit Cubupu
CypxaeB /. b. Cm. Epmonosa H. B. u ap.

VYenenckuii Y. B. deHoMeH npucachiBaHUSI M MATAHKS TOJOAHBIX KJICHIESH
(Ixodoidea) Ha CBITBIX M MUTAIOLIMXCS 0COOSX CBOETO WIIM YYXKOTO BHJIOB:

HpO6J'IeMLI TEPMUHOJIOTUH

@enopos . 1., I'puropsesa JI. A. Haxonxa Ixodes ricinus (L., 1758)
(Acari, Ixodinae) BbIle ceBepHOI rpaHuIlbl apeana B PecnyOnuke Kapemws,

Poccuiickas ®enepauns

XamunoB A. X. Cwm. Epmonosa H. B. u ap.
Yesckas B. E. Cm. byrmeipun C. B. u np.
Uucrsaxosa JI. B. Cm. Kopuunosa O. A. u ap.

[arpoB A. b. CekpeT nepMalbHbIX KeJle3 BOASHBIX KIICIIEeH

(Acariformes, Parasitengonina, Hydrachnidia) u ero cTpykrypHbIe XapakTepHCTHKU

Azari-Hamidian S., Harbach R. E. Arthropod-borne and arthropod-related viruses

in Iran and neighboring countries

Danilov L. G., Ivanova G. P, Kaplin V. G., Varfolomeeva E. A. Acaricidal effect
of secondary metabolites from symbiotic bacteria Xenorhabdus bovienii
and X. nematophila of entomopathogenic nematodes on spider mite

Tetranychus urticae (Trombidiformes, Tetranychidae)
Ivanova G. P. Cm. Danilov L. G.
Kaplin V. G. Cwm. Danilov L. G.

Kornyychuk Yu. M. Helicometra fasciata (Rudolphi, 1819) complex
from new fish host in the Black sea, the broadnosed pipefish Syngnathus typhle

Linnaeus, 1758, with notes on biology of this trematode species
Harbach R. E. Cm. Azari-Hamidian S.

Varfolomeeva E. A. Cm. Danilov L. G.
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