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ITo pesympraTtam SHMU300TOJIOIMYECKHX HCCIEIOBAHHN, IPOBEACHHBIX B BECEHHUH M OCCHHUI
ce30Hbl 20202023 T, Ha yyacTKax ¢ pa3aM4HbBIMU JaHamadTaMu B 3aKaBKa3CKOM IPEATOPHOM HpH-
porHOM ouare uymbl Azepbaiimkana (bozuons, Munb-Myran, Boctounstit u 3ananusii Jpxelipanyuens,
T'obycran, AnmepoH, nonymycteian Kumssu, Curandaii), onpenesneHsl pa3HooOpasne BUAOB 00X,
UX PacIpOCTPAHCHUE M YHCICHHOCTb. YCTAHOBJICHO, YTO HanOoIee MHTCHCHBHAS LUPKYISLUsS 010X
B 3aKaBKa3CKOM HPEATOPHOM IIPUPOTHOM Odare IyMbl HIPOMCXOAUT Ha yJacTKaxX, JaHAMA(TH KOTOPBIX
XapaKTepU3YIOTCS ONpPEeAeIeHHBIMH KOJIOTMYECKUMH YCIOBUSIMH. B030yauTens dyMbl Cpein Bcex
OTJIOBJICHHBIX M W3YYEHHBIX OJIOX He OOHApyIKeH.

KuroueBble cjioBa: 3MM300TONOTHSA, STHIAEMHOIOTHA, (EHONOTHS, HACHTUDHUKALNSA, ME300Yar,

yyma, OMOILIEHO3
DOI: 10.31857/S003118472404001X, EDN: BOMDSF

bnoxu (Siphonaptera) sBRsIOTCS IEPEHOCUNKAMH BO30yIUTENICH MPUPOTHO-0YATrOBBIX
uHpekuii. [ToaToMy MHTEpeC K MX W3Yy4YEHUIO HEe OciiabeBaeT B CBS3M C UX POJIBIO B MOJ-
JICp’)KaHWU 1 PacIpOCTPAHCHNH psJia BUPYCHBIX M JIPYTHX 3aboneBanuil. [Ipudem sta cro-
COOHOCTB K pacnpOoCTpaHeHNI0 MH(PEKIIMOHHBIX OOJIE3HEH TECHO CBs3aHa C HKOJIOTHUECKUMHU
0COOEHHOCTMH MX HOocuTenei. V3BecTHO, 9To creruduuecknii MeXaH!u3M TPAaHCMHICCUBHON

nepeaayn BO3OYIUTENsT YyMbl OJIOXaMHU CBSI3aH C 3aKyNMoOpKod (0O0pa3oBaHHEM «OJOKa»)
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TIEPEIHETO OT/eNa MUIIEBAPUTEIHFHOTO TPAKTa HACEKOMOTO — MPEDKEIy/IKa. 3aKyopKa Ipo-
HCXOIUT B pe3yJbTare MHTEHCUBHOTO Pa3MHOXKEHHMs MOMABIIMX B OJI0Xy MHUKPOOOB UyMbI
(Blagburn, Dryden, 2009; MV 3.1.3012-12 ..., 2012; Korrth, 2013).

Kaskniplit Bust iMeeT cBoM (DH3HOJIOrMYECKHE, SKOIOT0-3MN300TOIOTHYEeCKHUe, JIaHadTHO-
KJIMMaTH4eCKHe M 300reorpaduueckne 0COOCHHOCTH, KOTOPBIE B 3HAUYUTEIBHON CTETe-
HU OOYCIIOBJIMBAIOT €r0 3MHM300TOJIOIMYEecKoe M dnuaemMuosnornueckoe 3nauenue (Ilonos
u ap., 2005; Korru, 2013; Kortu u ap., 2021). Kak ormeuaror HexoTopsie aBTopsl (CyH-
nos, Cynnona, 2006; A6nymiaeB u np., 2014), B npezenax onpeaeiaeHHbIX JaHAmadTHO-
9KOJIOTHYECKUX TEPPUTOPHIA B Pe3ysIbTaTe AIUTEIHHON SBOTIONUH WICHOB 3MN300THUECKON
TpUAJBl «TPBI3YH—OI0Xa—4yMHOH MHKPOO» MEPEHOCYMKOM YyMHOIO MUKpPOOa SIBUIIUCH OJI0-
XM, KOTOpPBIE PACHPOCTPAHEHBI CPEIN T'PHI3YHOB U BIMAIOT HAa TEUCHHE MH(EKIMOHHOTO
mporuecca.

OCOOEHHOCTH pacIpOCTPaHEHUSI YyMBI MOTYT OBITH CBSI3aHBI C reorpaUIecKuM pac-
MOJIOKEHHEM TIPUPOAHBIX 0YaroB, OJArONPHUSITHBIM Ul PACHPOCTPAHEHHs OCHOBHBIX XO-
351€B M IIEPEHOCYNKOB YyMHOTO MUKpOOa. Tak, KaXKABIil MPUPOTHBIA o4ar MMeeT 0COOCH-
HOCTH, KOTOPbIE MOT'YT OBITh BBISIBIICHBI B XOJI€ IPOBOIUMBIX 3716Ch MHOTOJIETHUX JKOJIOTO-
snm3ooToNornIeckux HabmoneHnit (Ilpoxoposa, Ocramuyk, 2014; Kortu, YKumeiosa, 2019).
Jannble 0 reorpaduyeckoM MECTOIOJIOKEHUH BO MHOTHX CIIydasx oOlerdaror uaeHTH(u-
KaIfIo, MOCKOJIbKY OINPEEICHHBIE BUABI MOKHO BCTPETHTh B ONPENEICHHOW MECTHOCTH
(ITomoB u zp., 2005; Moradi et al., 2020).

Henp nanHO# pabOTHI — ONpEAETUTH Pa3HOOOpa3ne BUAOB ONOX, HX pacIpoOCTpaHEHUE
W YHCJICHHOCTb 110 Pe3yJbTaTaM SIMU300TOJIOTHYECKUX HCCIIEIOBAHUH, TIPOBEJCHHBIX Ha
y4acTKax C pa3iW4HbIMHU JaHAmadTaMu B 3aKaBKa3CKOM NPEIrOPHOM NPHPOAHOM Odare

yyMbl A3epOaiipkaHa.

MATEPUAIJI U METOAUKA

Brutn U3YUCHBbI I10JICBLIC 06pa3u1>1, INOJIYUCHHBIC COTPYAHUKAMU SHPIJleMl/IOHOFquCKOﬁ I'pyHIibI
LlenTpa mo KOHTPOIIO 32 0CO00 OMAacHBIMU MHM)EKIUSIMHU B BECEHHHI U 0ceHHHH ce30HbI 2020-2023 rr
B pe3ylbTaTe SMH300TOJIOTHUSCKUX HAOMIONCHNH 1 00CciIenoBaHNi HAXOIIETOCsT Ha TEPPUTOPHU
Azep0aiikana 3akaBKa3CKOro MpearopHoro npupogHoro ovara uymsl (bo3uons, Muias-Myran,
Bocrounsiii u 3anaansiit Jxeiipandens, [oOycran, Ammepon, nonynyctsiin Kunsizu, Curtangait).
B xonme mabopaTopHBIX HccIeI0BaHUK MPOBOAMIN pa30op moneBoro marepuana (cOop sKTomapasu-
TOB C OTOOpAHHBIX JKMBOTHBIX, MPOCMOTpP cyOCTpara THE3J, KIECBBIX JHCTOB U T.J.), OIPENEIIsIN
BHJIOBYIO NPHHAIICKHOCTh KTOIAPA3UTOB U UX (PU3MOJIOTHYECKOe U T€HEPAaTHBHOE COCTOSHHUE.
Wnentudukanuio KTONapasuToB MPOBOAMIN C MPUMEHEHHEM COOTBETCTBYIOIINX CIIPAaBOYHHUKOB
(Tugnos u np., 1977; Bamenok, 1999; Korru, 2013; Kortu u np., 2021). ®opmupoBanue npod
JUISL TPYTIIIOBOTO I MHJMBHIYaIbHOTO HCCIIEI0BAHNS MPOBOAWIN B COOTBETCTBUH C JICHCTBYIOIIHM
HOPMAaTHBHO-METOAMYECKUM JIOKYMEHTOM 110 O€30IIacCHOCTH PAaOOTHI C MATOreHHBIMU OHOJIOTUYECKH-

mu areHtamu (I1IBA) [-1V rpynn natorennoctu. IIpoGsl uccnenoBanu Ha Hanuuue Yersinia pestis
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OakTepuonIorndeckuM u MomekysaspHo-reneTmdeckuM (I1LIP) metomamu (IIpaBmna 6nobe3onmacHOCTH
B stadoparopusx, 2010).
N
Wupekc obunus Onox paccuutad mo dpopmysne L = 5
i

rae N — 4Hcio SKTOMApasuToB BHJA, Xi — YHCIIO THe3d. Beero 6pwu1o obcnenosano 36 354 06-
pasia u3 raes3q rpei3yHoB U 7 939 mpob 610X, JIOCTOBEPHOCTD pa3iuyuii MO TOJaM PacCUUTHIBAIACH

C NMPUMEHEHUEM CTAHIAPTHBIX CTATUCTHYECKHX METONOB pacuera U makera MSO Excel.

PE3VJIBTATbI U OBCYXJEHUE

Jlist TeppuTOpHil 3aKaBKa3CKOTO MPEITOPHOrO MPUPOIHOTO ovyara uymbl (AOIIepoH-
T'o6ycran, Muns-Kapabax, bo3uon, Bocrounstit n 3amagusiit xefipandons, [upsan) xa-
paKkTepeH O4eHb CYyXOW M KapKHUil KJIMMaT JIETOM C YMEPEHHBIM X0JI0A0M 3UMOi. B paiione
MTONTYIYCTBIHHOTO Me3oo4dara uymbl (Kunssu-nonmymycTeias, Curamdail) KIUMaT MATKHAMN,
CyXoH. PacTHTEILHOCTD Ha 3THX TEPPUTOPHSIX HONUMOp(hHA U TpecTaBlcHa (opoi, boree

XapaKTEePHOH JJIs CTETHBIX 30H. Bombloe TakCOHOMUYECKoe pasHooOpasue (ayHbl JaHHOTO

MPUPOIHOTO OYara OOBACHICTCS MHOTOOOpa3UeM MPUPOTHBIX YCIOBHU.

Bcero 6pu1o ob6cnenosano 12 pomos u 17 Bumos 6mox. [To pesymbraram paboThl ObITH

OIpe/IeJICHBI BUIOBOC pa3HOOOpasue, apeas u nanamadr apeaisos (tadm. 1).

Taéamua 1. BunoBoe pazHooOpasue 070X M MX X035€B, apeai U JaHAmadT TePPUTOPUH

Table 1. Species diversity, habitat and landscape of the territory

Yucio
Ne | Biioxa o, ’ I'pbi3yn Teppuropus MecTHOCTB
(]
1 | Xenopsylla 57.66 | KpacHoxBocTas Armnepon, ['o6ycTaH, | PaBHuHHAS,
conformis IiecyaHKa, JiecHast MbIlb, | Camyx, ArcTada, TIOJTYITy CTBIHHASI,
0oOBIKHOBeHHAs ToneBast | Munb-MyraH, ropucTras
MBIIIIb, 3as1I-pyCaK, IOxHoe Haropbe,
necuanka Bunorpanosa | I'unesu
2 | Xenopsylla 0.57 | Yepnas kpeica, Amnmepon, ['oOycran, | [TycTeiHHAS,
cheopis KPacHOXBOCTast l'azax, Arcrada, HOJIYITyCThIHHAS
[ecyaHKa, MeJIKHe Mub-Myranb,
TPBI3YHBI O>xHOe Haropre
3 | Nosopsyllus 5.30 | domoBas Mblib, 6apcyk, | [o0ycran, Anmiepon, | CrenHas
mokrzeckyi TYIIKaHYHK, YepHast Tazax, Arcrada, 1 JIeCOCTeIHasI
KpbICa, JIECHAs! MBIl Munb-Myranb,
IOxHoe Haropbe
4| Ophthalmopsylla | 0.63 TymkaH4uK, ToOycran, Cemxup | [TycTbiHHAS,
volgensis 00IIIeCTBEHHAS MTOJICBKA TIOJTY Ty CTBIHHAS
5 | Mesopsylla 3.31 TymxaH4uuk, I'oOycran, ["azax, Topnas
apscheronica oOIecTBeHHast oJieBka | Arcraga
6 | Pulex irritans 0.40 JInca, yenoBex AGmepoH T'opon, mocenok,
ceno
7 | Echidnophaqa 0.10 | Exxu, nomamraue nTuipsl - | AGIepoH CrenHast
gallinacea
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Tadomuua 1. Ilpooondcenue

Table 1. Continuation

Yucao
Ne| Biioxa o, ’ I'pe3yn Teppuropust MecrHocTh
()
8 | Nosopsyllus 23.44 | Kpor, mucuna, kyauna- | Arcraga, Camyx, CrermnHasi,
laeviceps TepeBs3Ka, JOMOBAst Tobycran paBHUHHASL,
MBIIIb, TYIIKaHYHK, ropucras
necuyanka Bunorpamosa
9 | Nosopsyllus 2.57 | Cepas kpbica, uepHas Camyx, Arcrada, [lycTeiaHAs,
fasciatus KpbICa, IOMOBast Mblilb, | [oOycTan TIOJTY Iy CTHIHHAS
OOBIKHOBCHHASI IIOJICBKA,
JIECHAs! MBIIIIb, JTIECHAS
THOJIeBKa
10 | Nosopsyllus 0.52 | Ilomesas mpImib, mucnna, | [oOycran [onynycreinHasi,
consimilis TYIIKaHYUK, JIECHAS paBHUHHAs,
MBIIIIb, MEJIKHE TPHI3YHBI, ropucras
KpOT, NlecuaHKa
Bunorpanosa
11 | Coptopsylla 0.53 Kpacnoxsocras Aomepon, ['o0ycran | PaBHuHHAag,
caucasica NecyaHKa Cuazans, [1labpan IIpeAropHas
12 | Ctenocephalides 020 | Cobaka Bce obmactu Topox, mocernoxk,
canis ceno
13 | Ctenocephalides 042 | Komxka Bce obnactn T'opon, mocernok,
felis celno
14 | Ctenophtalmus 4.08 KpacHoxBocTas T'ycap, Topnas,
secundus riecyaHka, JecHas Mbliiib, | Cuasass, npearopHast
TI0JIEBasT MBIIIb XBI3BI
15 | Leptopsylla segnis | 0.01 MeTK#e TpBI3yHBI, KPOT, | XBI3BI JHomnuHa,
JIECHAs! MBIIIb, ITOJIEBAsT Oeper peku
MBIIIb
16 | Stenophonia 0.23 KpacHoxBocTast AmepoH, [omyoctpos,
tripectinata TeCYaHKa Arcrada, paBHUHHAs,
Tazax TIpeIropHast
17 | Rhadinopsylla 0.03 [loneBast MpIIIb, AmepoH, [omyoctpos,
ucrainica KPacHOXBOCTasI riecuaHka | Arcrada paBHUHHAs,
TIpeIropHast

Kiaumar MNPUPOAHBIX OYAaroB BJIUACT HEC HA YUCJICHHOCTb NEPCHOCYMKOB, 4 Ha KOJIUYC-

CTBO caMux 070X, ocobeHHO pona Xenopsylla. Tak, 3Tu 6I0XM HE MOTYT Pa3MHOXKATHCS

B XOJIOAHYIO TOrogy, npu OTHOCHTCILHOM BJIAXKHOCTH HIDKE 40%, JIMYUHKH TIOTHOAI0T a0

OKYKJIMBaHUs (ONTHMaJbHAs TeMIeparypa s 0ox 3Toro poma 6mmska k 24°C, a oTHOCH-

TeNbHAs BIAXHOCTh Oonee 70%). X. conformis mapasuTupyeT NMPEHMYIICCTBCHHO HA TEIe

KpacHOXBOCTON mecuanku. Cpean Bcex COOpaHHBIX OJIOX 1O YHCIEHHOCTH JOMHUHHUpPOBaja

onoxa X. conformis (59%) — nepeHocuuk Yersina pestis TIEpBOTO MOPsAKA, KoTopasi ObLia

06Hapy>I<eHa BO BCEX M3YYCHHBIX NMPUPOAHBIX O4arax IyMbl.

270



K ToMmy e, Kak IOKa3ajaM Halld MCCIICIOBaHUS, BUIOBOW COCTaB OJIOX CYIIECTBEHHO
pasnuyaics B 3aBUCUMOCTH OT KimMmara me3oodaroB (puc. 14, 1B). Tak, Ha TeppuTopu-
sx Abmepon-I'obycran, Munb-Kapabax, bozgon, Bocrounstit u 3amagnsiii [[xeiipandens,
[llupBaH B 10J€BOM COOTHOIICHUHU TpeoOnananu Omoxu poma Xenopsylla (60.2% ot Bcex
U3YYCHHBIX B JaHHBIX KIMMAaTHYECKHX YCIOBHsX). Ha Bropom MecTe 1o dactoTe BCTpedae-
MOCTH OKa3aJIuCh mpeacraButenu pomna Nosopsyllus (28.0%). B paiioHe e MOIyIyCThIH-
HOTO Me3oodara yyMsl (Kwmsmsu-monymycteias, Cutamdaii), B YCIOBUSAX 00jee XOJMOIHBIX,
KakK MOKa3aJld Hallld UCCIEAO0BAaHUs, BUIOBOE Pa3HOOOpa3Ue OYECHb Y3KOE — BCEro YeThIpe
npencrasutens Nosopsyllus, Ctenophtalmus, Xenopsylla w Leptopsylla. Ha nanubIX y4gacT-
Kax [0 YacTOTe BCTpedaeMOCTH mpeobianator Oioxu poxa Nosopsyllus (39.8% ot Bcex
N3y4YEeHHBIX B OOJiee XONOMHBIX KIMMaTHIecKuX yciosusx) u Ctenophtalmus (28.3%). Co-
IJIACHO TIOJIyYEHHBIM JIaHHBIM, Osoxu pona Nosopsyllus moryT npucrnocaOiuBarbcs Kak K

KapkuM (OCOOCHHO JIETOM), TaK U K XOJOAHBIM KIMMATHYECKAM YCIOBHUSM.

= Xenopsylla = Nosopsyllus

m Nosopsyilus
= Mesopsylla = Ophthalmopsylla = Chenashialmus
= Pulex u Coptapsylla
m Ctenopcephalides W Ctenaphtalmus = Xenopsylla
m Stenophonia u Echidnophaqa = Leptopsylla

Pucynok 1. BunoBas mpeacTaBlIeHHOCTD 070X B 3aBHCHMOCTH OT KIMMATHUECKUX YCIOBHIA:

A — Teppuropun ¢ 6onee MarkuMm kiuMarom (AGmepoH-I'oGycran, Munb-Kapabax, Bozuoi,
Bocrounstit n 3anagueiii [xelipandens, [llupsan); B — teppuropuu ¢ 6osiee XOIOAHBIM KIMMaTOM
(Kunszu-nonmymnycteias, Curamgaii).

Figure 1. Species representation of fleas depending on climatic conditions:

A — territories with a milder climate (Absheron-Gobustan, Mil-Karabakh, Bozchol,

Eastern and Western Jeyranchel, Shirvan); B — territories with a colder climate

(Kilazi semi-desert, Sitalchay).
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[Ipu BOBIEYEHHUH B DIHM300THYECKUN IPOLECC MEJIKUX MBIIICBUIHBIX I'PBHI3YHOB
B paclpocTpaHCeHHH MH(EeKIHH y4acTBYIOT Onoxu pomna Nosopsyllus (N. mokrzeckyi,
N. consimilis, N. laeviceps), KoTopble cocTaBsIIOT 29% 0T 0011ero uncia 010X, COOpaHHBIX
B XoJie HccieoBanus. [1o JureparypHbIM JaHHBIM, 3TH OJIOXHM CUHTAIOTCS MAJIOAKTHBHBIMU
nepeHocunkamu (Adaymraes u np., 2014).

Ha nmarpamme 2 (puc. 2) npencrapieHa JMHAMUKA YUCICHHOCTH OJI0X ponoB Xenopsylla
u Nosopsyllus 3a nzydaembii nepuona. Kak BumHO m3 muarpammsl, 3a mepuon ¢ 2020 mo
2023 rox HaOIHOMAETCsl CTATUCTHYCCKH 3HAYMMBIN pocT uncia 0mox Xenopsylla (p < 0.05).
VBenuueHne YUCICHHOCTH OJI0X MOXKET 00€CIIeUUTh PaclpoCcTpaHeHHe BO3OYANTENs YyMbl
B MecTax OOMTaHUS I'PBI3yHOB M Pa3BUTHE MHTEHCHBHBIX AMH300THH. [lo cpaBHeHHIO
¢ 2020 ., B 2021 1. Habmomancsa POCT YUCIEHHOCTH Onox poma Nosopsyllus, a B mociemyo-
M€ ToAbl HAOIIONAN0Ch CTATUCTUYECKH 3HAYMMOE CHYDKEHHE, 00yCIIOBIEHHOE BIMSIHUEM

nasImadTHRIX U OMOIEHOTHYEeCKHX m3MeHeHui (p < 0.05).

2000

. 1500
m
»

g 1000
i
[
£

7 500

0

2020 2021 2022 2023
——pod Xenopsylla —— pod Nosopsyllus

Pucynok 2. /lunamuka yucineHHocTH 0nox ponos Xenopsylla u Nosopsyllus mo ronam.
Figure 2. Dynamics of the number of fleas of the genera Xenopsylla and Nosopsyllus by years.

[IpencraBnenne 00 yBeTMUCHUH WM YMEHBIICHUN YHCICHHOCTH OJIOX JJae€T HE TOJIBKO
JMHAMHUKa YUCICHHOCTH, HO U aHaju3 MHJIekca oOmims. Ha rpaduke 2 mokazaH MHIEKC
obmmmst 610X, coOpanHbIX 3a 2020-2023 rr. B 3aKaBKa3CKOM MPEIrOpPHOM TPHPOTHOM odare
yymsl (puc. 3).

Kax Bunno u3 puc. 3, uHaekc oOminust OJI0OX B M3y4aeMOM IPHUPOIHOM Me3oodare
¢ rojaMu yBenuuuBaeTcs. M Kak yka3plBaeT BETHYHMHA JTOCTOBEPHOCTH aNMpPOKCHMAIIUU

auHelHol ymHuK Tperaa (R?= 0.9615), npeamornaraercs ero AanpHeiIIee yBeIUYCHHE.
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OnHako, eciy MpUHUMATh BO BHUMAaHHE KIMMATHYECKUE YCIOBUSI HA BCEH TEPPUTOPHU
3aKaBKa3CKOIo MPEArOPHOTO MPUPOIHOTO Oovara 4yMbl, TO Uit 010X poma Nosopsyllus wH-
nexc oommms 0.06 mms terwioro kmuMata u 0.1 — s xomoxHoro. [ 6mox pona Xenopsylla

nnjgexc oouaus 0.1 u 0.01, cooTBETCTBEHHO.
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Pucynok 3. /luHamuika uHICKCAa OOMIIHSI COOpAaHHBIX OJIOX MO TOJaM.
Figure 3. Dynamics of collected flea abundance index by year.

3AKJIFOYEHUE

HcenenoBaHussME YCTaHOBIICHO, YTO MHTEHCHBHOCTD IIMPKYISALMN OJIOX B 3aKaBKA3CKOM
MPEATOPHOM MPHUPOIHOM Ouare YyMbl CBsi3aHa C KIMMATHYECKHMMH YCIOBHSMH JIaH (iad-
TOB. Ha oCHOBaHMM MOYYEHHBIX PE3yJIbTaTOB ONPEISIICHbI OJaronpHUsATHBIC OMOTOIIBI IS
BBDKMBaHHS U (DEHOJIOTHH OJIOX—TIEPEHOCUYMKOB YyMbl. JTO MOKA3bIBAET, YTO HE3aBUCHMO
OT KIMMAaTHYECKUX YCIIOBHH, OMOIIEHO3a M aHTPOIOIeHHBIX (pakTopoB B A3zepOaiijmkaHe
MOYET OBITh JOCTATOYHO MEPEHOCYMKOB MH(EKIMOHHBIX 3a0o0seBanuid. COIIaCHO Pe3yiib-
TaTaM aHaJIH3a, Y OTIOBICHHBIX W M3yYeHHBIX Oox 3a mepuon 2020-2023 r.r. Bo30ynuTensb
qyMBbl He 0OHapy»eH. J[1s1 CBOeBPEMEHHOTO BBISBICHUS SMH300THH CPEIU JUKHUX I'PHI3yHOB
1 KPOBOCOCYIIMX Ba)KHO NPOBOJHUTH PETYISIPHBIC 3MTU300TOJIOTHUECKNE 00CIICI0BaHUS B
9H300THYECKUX MO yyMme paiioHax. Ilpu ocnabreHnn BHUMaHMS K odaram M, OCOOCHHO,
IIPU KPYMHBIX COLUAIBHBIX MOTPACCHUSAX, CTUXUHHBIX OCACTBUSIX, BOMHAX M T.JI. SIH300-
TOJIOTHYECKAs CUTyaIllsl Ha JAHHBIX TEPPUTOPUAX B TI000H MOMEHT MOXKET BBINTH H3-TI0J

KOHTPOJIA, YTO MOKET BbI3BATb CCPHC3HBIC IIMUICMUYCCKUC TMOCICACTBUA.
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OHMHAHCUPOBAHUE PABOTBI

Jannas paboTa (hMHAHCHPOBAJIACH 3a CUET CPENCTB OromkeTa lleHTpa Mo KOHTPOIIO 3a
0c000 omacHeiMi HH(eKpsIMU (IITKOOW) Munucrepcra 3apaBooxpaneHus A3epoaiimKan-
ckoit PecryOnuku. HUKakuX JOMONHUTENBHBIX IPAHTOB HA MPOBEICHUE MIIM PYKOBOJCTBO

JaHHBIM KOHKPCTHBIM HCCJICAOBAHUCM IMOJYUYCHO HE OBLITO.

COBJIOJAEHUE ODTUYECKUX CTAHJAPTOB

B nanHoit paboTe OTCYTCTBYIOT MCCIICOBAHMS YEJIOBEKA MITH KUBOTHBIX, COOTBETCTBYIO-
mwx kputepmsiM Jupextussl 2010/63/EU. Dxromapa3uToB COOMpAI OT TPHI3YHOB M U3 UX
HOpP B COOTBETCTBUH CO CTAHJAPTHBIMHU OINEPALIMOHHBIMHU MPOLIEAYypaMu, pa3padOTaHHBIMH
Bceemupnoii Opranuzanueit 3npaBooxpaneHust U LIEeHTpoM 1Mo KOHTPOIIO 32 0CO00 OMacHbBI-
MU HH(EeKIusIMH, U 1ocTaBisui B gadoparoputo [IKOOU B coorBerctnu ¢ «IIpaBmiamn
Ouonorudeckoi 6e3omacHocTH B Jaboparopusix» (Laboratory Biosafety Guidelines, 2004;
[IpaBuna 6mobe3omacHocTH B maboparopusx, 2010).
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ECOLOGICAL AND FAUNISTIC FEATURES OF FLEAS
IN THE TRANSCAUCASIAN MOUNTHILL NATURAL
PLAGUE FOCI IN AZERBAIJAN

R. I. Ismayilova, B. A. Naghiyeva, S. A. Sadikhova, Z. 1. Rasulzade,
K. R. Amirova, M. K. Rustamova, G. G. Hajialiyeva

Keywords: epizootology, epidemiology, phenology, identification, meso-foci, plague,
biocenosis

SUMMARY

Among all vectors of natural focal infections, fleas are the most active. In this respect, entomo-
logical and epizootological monitoring has always been of great importance. This article, based on
the material collected from the Transcaucasian foothill natural plague focus, presents the results of
a study of flea species diversity, the landscape and geographical area of their distribution.

The goal of this work was to determine the diversity of flea species, their distribution and abun-
dance based on the results of epizootological studies conducted in areas with different landscapes in
the Transcaucasian foothill natural plague focus of Azerbaijan.

The material for the study was obtained during epizootological studies and observations conducted
in the spring and autumn seasons of 2020-2023. in the Transcaucasian foothill natural plague focus of
Azerbaijan (Bozchol, Mil-Mugan, Eastern and Western Jeyranchel, Gobustan, Absheron, semi-deserts
of Kilazi, Sitalchay). Collection, packaging, transportation, and marketing of the material were carried
out on the basis of relevant biosafety rules and delivered for further study to the Special Dangerous

Infections Control Center. In total, 61,087 nest tracks were examined, and 7,939 fleas were collected
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and delivered. The material was processed and identified in the laboratory in accordance with the
current regulatory and methodological document on the safety of working with pathogenic biological
agents (PBA) of pathogenicity groups I-IV. As a result of sample identification, the species composi-
tion of fleas was determined and grouped by geographical areas and landscapes. Research was also
carried out (using the PCR method) for the presence of the plague causative agent - Yersinia pestis.

According to the results of the study, it was found that, regardless of the biocenotic and climatic
characteristics of individual sectors of the Transcaucasian foothill natural plague focus of Azerbaijan,
there may be enough carriers of infectious diseases and their growth increases over the years. The
frequency of occurrence of the prevailing genera of fleas - Xenopsylla and Nosopsyllus- depends
on the natural and climatic conditions of the focus being studied. The analysis for the presence of
the plague causative agent among all fleas caught and studied did not give positive results. For the
timely detection of epizootics among wild rodents and bloodsuckers, it is important to conduct regular

epizootic surveys in enzootic areas for plague.
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OrnpenesnieHsl 00Ias akTHBHOCTD MPOTea3 M aKTHBHOCTH MOJKJIACCOB IIPOTEa3 B TOHKOM KHIIIEH-
HUKE NTEHIOB cepedpucToil uaitku Larus argentatus (Pontoppidan, 1763) npu wHBa3uM necrona-
mu Tetrabothrius erostris (Loennberg, 1889) (Cestoda: Tetrabothriidae), Microsomacanthus ductilus
(Linton, 1927) (Cestoda: Hymenolepididae), Wardium cirrosa (Krabbe, 1869) (Cestoda: Aploparak-
sidae), Arctotaenia tetrabothrioides (Loennberg, 1890) u Alcataenia larina (Krabbe, 1869) (Cestoda:
Dilepididae). B ToHKOM KHIIEYHHKE YaeK B MECTaX C HanOOJBILINM CKOIUIEHHEM JICHTOUHBIX YepBeid
(M. ductilus B mpoxcumanbsHOM (parmente, W. cirrosa B quctanbHOM (parmente, A. tetrabothrioides,
T. erostris u A. larina B MmequansHOM (pparMeHTe) CHIDKAJIACh aKTHBHOCTH CEPHHOBEIX Tpoteas. Ilpu
unsazuu M. ductilus, W. cirrosa n A. larina akTUBHOCTb ILIMCTEMHOBBIX MPOTEa3 B ydyacTKax JIOKa-
JIM3AIUK 1IeCTO/ TOBBIIANACh. YCTAHOBIICHO, YTO BCE MCCIIEOBAHHBIC LIECTObI aICOPOMPOBAIH Ha
MIOBEPXHOCTH TEryMEHTa (hEPMEHTHI THPOIN3a OEIKOB, OONBIIYI0 YacTh M3 KOTOPBIX COCTAaBIISIIM
CEpUHOBBIC MpoTeasbl. [1oka3aHo, uto roMmoreHarsl uecron W. cirrosa, M. ductilus, A. tetrabothrioides,

T. erostris n A. larina vHrHOMPOBaIM aKTUBHOCTh NPOTEa3 XO3AMHA M KOMMEPUYECKOTO TPHUIICHHA.

KuroueBnbie ciioBa: mecTospl, cepedpucras daiika, CEpHHOBBIE IPOTEa3bl, TPUIICHH, HHTHOHTOPEI
mpoTeas

DOI: 10.31857/S0031184724040021, EDN: BOANMV

CoracHO COBPEMEHHBIM JIaHHBIM, B TOHKOM KHIIEUYHUKE CEepeOpHUCThIX 4Yaek Larus
argentatus (Pontoppidan, 1763), rHe3nsmuxcs Ha MypMaHckoM moOepexbe bapeniesa
Mopsi, obHapyxeHo 10 BunoB mecrox u3 yetsipex cemeiict (Dilepididae, Hymenolepididae,
Tetrabothriidae u Aploparaksidae) (Kyknaun, Kucosa, 2007; Kuklin, Kuklina, 2021).

277



I'ensMuHTO(ayHA B3pOCIBIX YaCK HACUUTHIBACT 9 BUOB JICHTOUHBIX YEPBEH, HEJIETAIOMINX
nreHnoB — 6 BunoB (Kuklin, Kuklina, 2021). Hecroasr Tetrabothrius erostris (Loennberg,
1889) (Cestoda: Tetrabothriidae), Microsomacanthus ductilus (Linton, 1927) (Cestoda:
Hymenolepididae), Alcataenia larina (Krabbe, 1869) (Cestoda: Dilepididae), Wardium cirrosa
(Krabbe, 1869) u W. fryei (Mayhew, 1925) (Cestoda: Aploparaksidae) mapa3utupyior kak
y B3pOCIBIX 0co0ell, Tak M y nreHuoB. JIenTounsle uepBu Arctotaenia tetrabothrioides
(Loennberg, 1890) (Cestoda: Dilepididae), y koTOpBIX B Ka4ecTBE OOIUTaTHOrO OKOHYATEIIb-
HOTO X03iWHa BbIcTynaroT Kynmuku (Cmacckas, Cnacckuii, 1978), mapa3utupoBany B TOH-
KOM KHILEYHUKE TOJIbKO y nTeHIoB cepeopucroi yaiiku (Kuklin, Kuklina, 2021). Caenano
MIPEATIOIOKEHNE, YTO OOHAPYKEHHBIE PA3INUMs CBSI3aHBI C KOPMOBBIMHU IPEIIOYTCHUSIMA
B3pOCIIBIX NITHI] U NTEHIIOB, & TAK)KE C HU3KOM PE3MCTEHTHOCTHIO MOJIO/BIX MTHUI] K NHBA3UH
Hecnel()UUIHBIME TeIIbBMUHTAMH.

[Ipn ncnonbp30BaHMM METOAOB OMOXMMMYECKOTO aHAIN3a M3ydYald BIMSHHWE WHBA3HH
JICHTOYHBIMHU YEPBSIMH Ha TOKa3aTeIn OOMEHa BEIIECTB CEpeOPUCTHIX YaeK sl OLEHKU HX
¢dusnonornueckoro cocrosiuus (Kyknmua, 2015; Kuklina, Kuklin, 2006). YcranosneHo, 4to
y cepeOpHCTHIX YaeK (KaK y B3POCIBIX 0COOEH, Tak M y MITEHIIOB) MTPH MHBA3MIX LECTONAMHI
T. erostris n M. ductilus yBennunBazach HHTEHCUBHOCTh OEJIKOBOTO M YIJIEBOAHOTO OOMEHOB
U aKTMBHM3MPOBAIMCH Tpouecchl paboTsl MMMYHHOI cuctembl (Kykiuna, 2015; Kuklina,
Kuklin, 2006). OtmeueHo, yTo Hanbonee BHIpa)KEHHBIC HAPYIICHUS B OOMEHE BEIICCTB
cepeOpUCTHIX YaeK, HE3aBHCHUMO OT UX BO3PAcTa, 3apETHCTPUPOBAHBI MPU BBICOKONH WHTEH-
CHBHOCTH MHBa3UM YKa3aHHBIMH BHIAaMH 11€CTO/l. BbIsSBICHHbIC U3MEHEHHsI OMOXMMHYECKUX
TIOKa3aTeNnell MOTYT CBHIETEILCTBOBATh O HENOCTATKE IMHUTAHMS NTHUI] (CHUKEHHE KOHIICH-
TpalK TPUDIUIEPH/IOB), MOTPEOICHUN MUIM ¢ HU3KUM COZEp)KaHWeM Oeika (CHM)KEHHE
KOHIIGHTPALIMU MarHusi) 1 KOHKYPEHTHBIX B3aUMOOTHOILICHUSIX TeJIbMUHTOB C XO35IMHOM 32
MTUTATEIbHBIC BEIIECTBA.

LlecTonp! MCITONB3YIOT MO3BOHOYHBIX KUBOTHBIX B KQUeCTBE OKOHYATEIHHOTO XO3SMHA
W 3aBEpIIAIOT CBOE PAa3BUTHE B JKEIYOYHO-KHIIEYHOM TpakTe. B mocienHee Bpems akTUB-
HO TIPOBOZSITCST pabOTHI 10 M3YUEHHIO BIUSHUS JICHTOUHBIX YEPBEH HA MHIIEBAPUTEIBHYIO
akTUBHOCTH prIO W Mopckux ntun (Kykmuna, Kykmun, 2017; Izvekova, Solovyev, 2016;
Kuklina, Kuklin, 2018; Frolova, Izvekova, 2022). YcTaHOBICHO, YTO 3apaKCHUE [IECTOIAMHU
BBI3BIBACT M3MCHEHHSI B aKTMBHOCTH NHIIEBAPUTENBHBIX (PEPMEHTOB, IIaBHBIM 00pa3oM
AKTUBHOCTH (D)EPMEHTOB THAPOJIHM3a OCIKOB — MpOTea3. YBEIMUCHHE MPOTEOJINTHUCCKON
AKTUBHOCTH HaOJIIO/1aJI0Ch B KHIIEYHHKE Yy CepeOpUCThIX 4Yaek L. argentatus npu WHBa-
3un W. cirrosa 'y MoeBoK Rissa tridactyla (Linnaeus, 1758) npu 3apaxenun A. larina,
B KHIIeUHHKe IyKH Esox lucius (Linnaeus, 1758) npu 3apaxenun Triaenophorus nodulosus
(Pallas, 1781) (Kyknuna, Kyknun, 2017; Izvekova, Solovyev, 2016; Kuklina, Kuklin, 2018).

CHmXeHHe aKTHBHOCTH IIPOTEa3 B CIM3UCTONH 000JIOYKE KHIICUYHHKA 3apEerHCTPUPOBAHO
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Y MOEBKH U cepeOpHCTON Jailki B MeCTax JOKaIu3amuu 1. erostris, a TakKe MPU MHBAZUU
Caryophyllaeus laticeps (Pallas, 1781) n Eubothtium rugosum (Batch, 1786) nema Abramis
brama (Linnaeus, 1758) u nanuma Lota lota (Linnaeus, 1758), coorBerctBenno (Izvekova,
Solovyev, 2016; Kuklina, Kuklin, 2016a, 2018; Frolova et al., 2019). Bonee Toro, ycra-
HOBJICHO, YTO O0Iee CHIKCHHE aKTUBHOCTH IPOTEa3 MPOUCXOAMT IMPEXkKAE BCEro 3a CUeT
YMCHBIIICHUSI aKTUBHOCTH CEPUHOBBIX IpoTea3 (TpuricnHa u xumotpuricuHa) (Izvekova,
Solovyev, 2016; Frolova et al., 2019). ABTOpHI MOJYEPKUBAIA, YTO HE3ABHCUMO OT U3Me-
HEHUI aKTHBHOCTH MpoTea3 (MOBHIIMICHUE WM MOHWKCHUE UX aKTUBHOCTH B KHUIIICYHUKE
X0351HA) Ba)KHAs COCTABIISIONIAS BIUSHHS IIECTOJ — CIIOCOOHOCTh MHTMOMPOBATH aKTHB-
HOCTB IPOTEa3 X035€B U aKTUBHOCTh KoMMepueckoro TpuricuHa (Frolova, Izvekova, 2022).
Tak, ycTaHOBJIEHO, YTO IKCKPETOPHO-CEKPETOPHbBIE TPOILYKThI U IKCTPAKThI 1iecTo 1. nodu-
losus W3 KUIICUHHKA IYKH HHTHOMPYIOT aKTUBHOCTH MPOTEa3 (TPUIICHHA U XHUMOTPHIICHHA)
(Frolova, Izvekova, 2022). ABTOpBI OTMETHIIH, YTO HanOOJIEEe BBICOKOH MHIHOUPYIOIICH
AKTHBHOCTBIO 00JIQ/IAl0T HKCTPAKTHI HEMOIOBO3PENBIX YEPBEH.

Henpio paboThl cTan0 M3y4YeHHE BIUSHUSA HEKOTOPBIX BHIOB LIECTOJ HA MHIEBAPH-
TEJIBHYIO CHCTEMY CepeOpHCThIX 4aeK. [ TOCTHKeHHsI IOCTaBICHHON LIeJIU POBE/ieHa
olleHKa BIMsHUA 1iecton A. tetrabothrioides, T. erostris, A. larina, M. ductilus wn W. cirrosa
Ha aKTHUBHOCTb IIPOTEa3 CIMU3UCTONW 00OJIOYKHM TOHKOIO KHIIEYHHKA NTEHILOB cepeOprucToi
Jaiiku. BRIABICHBI CITOCOOHOCTH IIECTO/ aAcOpOMpOBaTh Ha MOBEPXHOCTH TEIYMEHTA IPO-

T€a3bl U I/IHFI/I6I/IpOBaTI) HUX aKTUBHOCTbD.

MATEPUAJT U METOJJUKA
O0beKT HCCcaeT0BaAHNS

MarepuasioM Juisi IPEACTaBICHHOTO MCCIIEIOBAHUS CTANIM NITEHLBI cepeOpUcToil uaiiku L. argen-
tatus (n = 23). IlTun oTnaBnuBamyu B paiioHe ocTpoBOB ['aBpHIIOBCKOTO apxumenara MypMaHCKOTO
nobepexnst bapenuesa mopst (Kanganakuickuii rocynapCTBEHHBIH MTPUPOAHBII 3aMOBEHUK) B HIONIE
2010, 2015 u 2018 rT.

ITun ycpluisui XnopopopMoM, BCKPBIBAIIH, BHIPE3aIIH JKETyI0YHO-KUILIEUHBIH TPAKT M OTACIISUTH
TOHKHH KUIIEYHUK. TOHKHH KMIIEYHUK AENUIN Ha TpU (pparMeHTa: NPOKCUMATBHBIA, MEHAIBHBINA 1
qucTanbHbIi. Kax bl parMeHT TOHKOTrO KHUIEYHHKA BCKPBIBAIN BIOJb, PACKPHIBAIHA M M3BJICKAIN
TeIbMUHTOB, KOTOPBIX HCIIOIb30BaIH UL aHAJIM30B U HKCIEPUMEHTOB. CIM3HCTYI0 000IOUKY TOHKOTO

KHIICYHUKA IITHUI CHUMAaJIU CerGKOM JUIL OHOXMMHYECKOTO aHaJIn3a.

Onpezlene}me CIOCOOHOCTH LECTO/

aJICOpﬁP[pOBaTl) Ha TMOBEPXHOCTH TEryMeHTa NMPOTea3bl XO03IUMHA

Jlnst onpeneneHus: cnocoOHOCTH 1IECTO] acopOUpOBaTh Ha MOBEPXHOCTU TEI'yMEHTa IpoTea-
3Bl XO3MHA HCIIOJIB30BAIM METOJ IocienoBaTeabHol necopounn (Kysesmuna, 1976). Llecron, nu3-

BJICUCHHBIX U3 TOHKOIO KMILIEYHHKA CEPeOPUCTHIX YaeK, MOMEIlali B 5 Ml pacTBopa Punrepa mis
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TEIIOKPOBHBIX KMBOTHBIX (0.9% p-p NaCl, 1.15% p-p KCl, 1.22% p-p CaCl,, 2.11% p-p KH, PO,,
3.8% MgSO,, 0.1 M docdarubiit 6ydep, pH 7.4 B | 1 TUCTUILTMPOBAHHON BOJIBI) M BCTPSXHUBATM Ha
porarope Multi Bio RS-24 (Jlateus) B Teuenue 30 c, nomyqas ppaxumio JI . 3arem necrton nepeHo-
CHJIM B 5 MJI pacTBopa PuHrepa 11 TENIOKPOBHBIX KUBOTHBIX M BCTPSXHMBAIHM HA POTATOpPE B TEUE-
Hue 15 muH, mony4das (pakmuro J[,. AHamOrHYHBIM 00pa30M MONYHEHbI Hocneaytomue ppaximn J1,
u Jl,. ®paxuun 1, [T, I, u JI, 3aMOpakuBay ajist MOCIENYIOLIEr0 OroOXUMHYECKOro aHanusa. Llecron
HCIIOIB30BAJH ISl TTAPA3UTOIIOTHIECKOTO aHAIM3a, a UX TOMOTEHATHl — JJIS AKCIIEPHUMEHTAIBHOTO
HCCIIEIOBAHUSL.

IMapa3uTosiornyeckuii aHau3

CucremMatn4yeckuii ctaTyc 0oOHapy)XEHHBIX I'€IbMUHTOB YCTaHABJIMBAJIH C HCIIOJb30BaHHEM
ompenenureneid u cBonok (Cnacckast, Cnacckuid, 1978; Temuposa, Ckpsioun, 1978; bonmapenxo,
Kontpumasuuyc, 2006; Ryzhikov et al., 1985). OOHapyXeHbl U UICHTHUPUIIMPOBAHBI IICCTOMIBI:
A. tetrabothrioides, T. erostris, A. larina, M. ductilus v W. cirrosa (ta6n. 1). IlpousBoxunu noxu-
CUeT Tapa3sUTOB U PACCUMTHIBAIM 3HA4YEHHs cpenaneil narencuBHoctr uuBasuu (CUN) mwis kaxmoro

(bparMeHTa TOHKOT'O KHUIICYHHUKA.

Taéanua 1. Mopdonornieckre 0cOOEHHOCTH ECTON
Table 1. Morphological features of cestodes

Mopdonorugeckie 0COOEHHOCTH

By uecron Jlnuna Pasmepsl [puKpenuTenbHbII Hcrounnk
CTPOOMIIBL, MM | CKOJICKCA, MM armapar
Arctotaenia 20-270 Jmuna 0.191, 4 IpHCOCKH Cnacckas,
tetrabothrioides mmpuna 0.312 (0.14-0.15 mm) Cnacckuit, 1978;
HAIIIN JIAHHBIE
Tetrabothrius 23-250 Jmaa 4 Gotpuanu Temuposa,
erostris 0.26-0.49, (0.25%0.12 mm) Ckps6un, 1978;
[IHPHHA Ryzhikov et al.,
0.28-0.6 1985
Alcataenia 20-100 [Hupuna 4 pucocku Ryzhikov et al.,
larina 0.33-0.5 (0.14-0.2x0.18-0.22 mm) 1985;
1 20-23 kprovyneB HAIll JaHHBIC
JJTHHOM

0.096-0.118 mm

Microsomacanthus 15-25 [Hupuna 4 IpuUCcCOCKHu Ryzhikov et al.,
ductilus 0.18-0.24 (mmametp 0.1-0.12 mMm) 1985
1 X00OTOK

¢ 10 kproubsiMu
JIMOPXOUJTHOTO THIIA
mmHon 0.034-0.04 MM

Wardium cirrosa 100-180 [Hupuna 4 IpuUCcCoCKHu Bbonpapenxo,
0.18-0.21 (0.075-0.075) KonTtpumasuuyc,
1 X000TOK 2006;
¢ 10 xproubsiMu HalllM IaHHbIE
aTUTONIAPaKCOUTHOTO

THNA JJITHHON
0.022-0.024 mm
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IIpurorosienne npod 1Jist onpeneaecHust

HHTHONTOPHOM aKTHBHOCTH LECTO/

ITocne npoBefeHHUs TPOLEIYPBI TTOCIEIOBATEIIBHON JecOpOLIMN, OMMCAHHON BBIIIE, LIECTOA eIle
TPWKIIBI OTMBIBAJIM PacTBOPOM PHHIrepa juls TEINIOKPOBHBIX JKMBOTHBIX, B3BEIIMBAIM H TOMOICHHU-
3MPOBAJIM B 3TOM JKE€ PACTBOPE ISl TEINIOKPOBHBIX JKMBOTHBIX B COOTHOIICHHH MAacChl K 00bEMY
1 : 10. 'omorenats! nenTpudyruposanu npu 9000 o6/muH B TeueHne 5 muH npu 4°C Ha neHTpudyre
Centurion Scientific CR4000R (Britain). Hagocamousyro XHAKOCTE pa3iuBaiM IO MpoOHpKaM, 3a-

MOPaXXUBAJIX U UCIIOJIB30BAINA JJIA I/IHFI/IGI/IpOBaHI/Iﬂ AKTUBHOCTU IPOTEA3s.
an/IFOTOBJIeHI/Ie Hp06 AJIsl onpeae/iecHusi aKTUBHOCTH IIpoTeas

HaBecky ciu3uCTON 00OJIOYKH TOHKOTO KHIIEYHHKA CEpeOPUCTHIX YaeK B3BEIIMBAIH M TOMOTCHHU-
supoBas B 0.05 M tpuc-HCI 6ydepe pH 7.5 B coorHOmeHnn Maccel k 00bemy 1 : 20. [omydeHHbIC
roMoreHars! nenTpudyruposanu npu 9000 o6/muH B Teuenue 5 muH npu 4°C Ha nentpugyre Centu-
rion Scientific CR4000R (Britain). Hagocanounyro *nAKOCTb CIMBAIN B HPOOHPKH, 3aMOpPasKHBAIIN

U UCTIONIB30BANH 1JIsi OHOXUMUYECKUX HCCIICOBAHMIL.
OmnpesiesieHne aKTHBHOCTH NMpoTea3s

OO6uryto akTuBHOCTH mpoteas (Tpurncud Kd 3.4.21.4, xumorpuncun KO 3.4.21.1 u nqunentu-
na3bl KO 3.4.12.18) onpenensnu ¢ ucnoab3oBanuem 0.3% pactBopa azokazenna (Sigma, USA)
B KadecTBe cyOcTpara, npurotoBienHoro Ha 0.05 M tpuc-HCl 6ydepe pH 7.5 (Alarcon et al., 2002).
K 0.5 mu romorenara cinuzuctoit obonouku nodasmsiu 1.0 mi 0.3% pactBopa azokazenHa. CMech
unky6uposanu npu 40°C B teyenue 1 u. Peakuuro ocranasiuanu podasneruem 1.0 mi 0.3M TXV
(TpuxytopyKCcycHasi KucioTa). 3areM neHTpudyruposanu npu 9000 o6/MHUH B TedeHHEe 5 MHH HpH
+4°C na nentpudyre Centurion Scientific CR4000R (Britain). OnTHdecKyio ILIOTHOCTD CyIIepHATaH-
Ta U3MEPSUIM B KIOBETE TONIIMHOW 1 cM mpu juinHe BoyiHBI 440 HM Ha crekTpodoTtomeTrpe Jenway
6305 un/vis (Britain).

[MapamrensHo ¢ aHamu30M OOIIEH aKTHBHOCTH IIPOTEa3 NMPOBOIMIN PEAKIUH ISl ONpeIeTICHUs
noakiaccoB nporeas (Alarcon et al., 2002). Mcnons3oBanu uarnoutops:: 100 MM PMSF (pennn-
MeTHI-cynbhonmI-Giryopun) (Sigma, USA), pactBopernsiii B DMSO (mumermicynbdoxcrnn) (Sigma,
USA), — uaruburop cepunoBbsix mporeas; 0.5 M DJITA (sTuineHIuaMUHTETpayKCyCHAsE KHCIIOTA)
(Sigma, USA), pactBopennsiii B 1 M NaOH, — naru6urop Merawionporeas; 1 MM E-64, pactso-
peHHbIH B aucTmmmpoBanHol Boxe (Sigma, USA), — narubuTop muctenHoBbIX mpoteas. K 0.5 i
TOMOTEHATa CIM3UCTON 00OIOUKM TOHKOTO KHIIEUYHHKA J00aBisuM 50 MKI ONpeneNeHHOr0 WHTHOH-
TOpa, MepeMeIINBaIy U HHKyONPOBAIM B TeUeHHEe 15 MWH IpH KOMHATHOH Temreparype. 3aTteM mpo-
BOIMIIN M3MEPEHUs MPOTEOTUTHIECKOH aKTUBHOCTH ¢ Hcnonb3oBanneM (0.3% pacTBopa a3oka3enHa,
Kak omnucano Beime (Alarcon et al., 2002).

AKTHUBHOCTPH NIPOTEa3 MPEACTABICHA B YCIOBHBIX eAMHUIAX (YCil. €l.) (3HAueHHs ONTHYECKOU
IJIOTHOCTH HA | T BJIQKHOW MacChl TKaHU CIM3UCTON 00OJIOUKM TOHKOTO KHIIeuHHWKa 3a 1 vac). Pac-
cunTaHo cooTHomeHue (%) MOAKIACCOB MPOTEas.

OOu1yro aKTUBHOCTh MPOTEa3 M MOAKJIACCOB MPOTEea3 M3MEPSIM B TOMOTEHATaX CIU3UCTOU 000-

JIOYKH TOHKOTO KHMINEYHHKA NTHI U Bo (paknmax I, [, JI, u JI,. OOmyro akTUBHOCTH TIpOTE3
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OIIpeNIeIIsUTH TIPU HUCCIIECI0BAHNH CIIOCOOHOCTH LIECTO MHTUOMPOBATh aKTHBHOCTD MPOTEa3 B CIM3UCTON
000JI0YKE TOHKOTO KHIICYHHKA U aKTHBHOCTh KOMMEPUECKOro TpuricuHa. [Ipu aHanmse BIMsSHUS 3apa-
JKEHUsI 1IECTOIaMH Ha MPOTEOTUTHYECKYIO aKTUBHOCTD (IIpOTea3 1 MOAKIACCOB MPOTea3) B CIU3UCTON
000JI0YKE TOHKOTO KUIIIEYHHWKA B KaueCTBE KOHTPOIIS MUCIIONB30BAIN aKTHBHOCTH MPOTEa3 B CIU3UCTON

000JI0YKEe TOHKOIO KHIICYHHKA HE3apa)KEHHBIX ITEHIOB CEPEOPHUCTHIX YaeK.
Onpeaesienne HHUOUPYIOLIEH CNOCOOHOCTH LECTON

Jlns u3ydeHHss MHIHOMPYIOIIEil aKTUBHOCTH MCHOJIB30BAJIM FOMOTEHATHI LECTOM, a B Kade-
CTBE MCTOYHMKA MPOTEa3 CIYKHMJIM FOMOTEHATHI CIU3UCTONW 00OJOYKM KHIIEYHHKA MTEHIOB cepe-
OpucToii vaiiku u kommepueckuii Tpurcud (MP Biomedicals, USA) (0.01 mr/mi), pacTBOpeHHBIN
B 0.05 M tpuc-HCI 6ydepe, pH 7.5. [{na ompeneneHuss HHTHOUTOpHOH akTUBHOCTH K 0.5 M TO-
MoreHara CJIM3UCcToi 00onouku mwiu K 0.5 M pactBopa TpuricuHa go6asnsaian 100 Mk romoreHara
JICHTOYHBIX YepBeil 1 MHKyOUPOBaIN B TeyeHHe 15 MHH Ipu KOMHATHOW Temmeparype. IlapamienbHo
B IIpo0y TOMOreHara CIM3HUCTON 00OJIOUKU WM pacTBOpa TPHUIICHHA 00ABISUIN CIICHU(UIHBIN HHIU-
6urtop cepuHoBbIx nporeas (100MM PMSF) B o6seme 100 MKi, 2 B KOHTPOJIBHYHO IPOOy — aHAJIOrHd-
HBIIl 00beM pacTBopa PuHrepa miist TEIIIOKPOBHBIX )KUBOTHBIX. [IpOTEOINTHYECKYIO aKTUBHOCTH BO
Bcex mpobax u3Mepsim ¢ ucnonb3osanueM 0.3% pactBopa asokasenna (Alarcon et al., 2002). Pesyns-
TaThl MHTUOMPOBAHNUS MPEICTABICHEI B IIPOIEHTAX OT KOHTPOJIBHBIX 3HAaY€HHH aKTHBHOCTH IIPOTEa3s

B CIM3UCTON 00O0JIOYKE TOHKOTO KHMIIEUHHKA U AKTHBHOCTH KOMMEPYECKOTO TPHUIICHHA.
Crarncruyeckuii aHaJau3

Iokazarenu akruBHOCTEl hepmentoB u CUI mpencraiieHbl B BHIEC CPEIHETO 3HAUCHHUS + CTaH-
naptHoi#t ommoOku (£ SE). CTaTucTHYeCKU aHAIM3 BBHIMOIHEH C MOMOIIBIO MPOTrPAMMHBIX MaKETOB
“Microsoft Excel 2010” u STATISTICA 6.0 (StatSoft, Inc., Tanca, Oxmnaxoma, CILIA). CpaBHeHuS
MEXK]y 3HAYCHUSIMUA aKTUBHOCTCH ()EPMECHTOB B TOHKOM KHIIICYHUKE MTEHIIOB CEPeOPUCTON YalKu U
CHU npoBoaMIHN C MCIIOIB30BAHUEM HEMApaMETPUUYECKOTO KpUTEpUs YHIKOKCOHa—MaHHa—YHUTHU
pu ypoBHe 3HauuMocTH p < 0.05. M3yueHne B3anMOCBSA3M MOP(POMETPUIECKUAX TAPAMETPOB IIECTO.
U aKTHBHOCTH IIPOTEa3 B CIU3HCTOH 00O0JIOYKE TOHKOIO KHILIEYHHKA CEPeOPUCTBIX YaeK HPOBOAMIIH

C MOMOIIBIO ABYX(aKTOPHOTO JHUCIEPCHOHHOTO aHAIN3a.

PE3VJIbTATBI

Lectonst A. tetrabothrioides, T. erostris, A. larina, M. ductilus v W. cirrosa napa3uTtu-
pOBaJIM B TOHKOM KHILIEYHUKE NTEHLOB cepeOpUCTOil Yaiiku. YcTaHOBIEHO, uTo A. fetrabo-
thrioides, T. erostris, A. larina nmenn mMakcumanbHyto CUU B mMeauanbHbIX (parMeHTax
TOHKOIO KHIIEYHHKA NTEHLUOB (Tabn. 2). B mpokcumaibHOM (parMeHTe TOHKOIO KHIIeY-
HHUKa B HauOOJbILIEM KolMuecTBe oOHapyxeHbl M. ductilus, B nuctaibHOM (parMeHTte —
W. cirrosa.

CoryacHo pe3ynbTaTaM OHMOXMMHYECKOTO aHaim3a, 00Ias akKTHBHOCTh MPOTea3 CHU-
Kajach Npu WHBasuM M. ductilus B MPOKCUMAIILHOM (parMeHTe, Npu UHBa3uU 1. erostris

u A. tetrabothrioides B menunanbHOM (hparmMeHTe W NpU UHBA3uU A. larina B TUCTaIbHOM
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(parMeHTe TOHKOTO KHILIEYHHKA ITEHIIOB CepeOPUCTON YallKi OTHOCHTEIBHO KOHTPOJIBHBIX
3HaucHui (p < 0.05) (tabm. 3). OOIIas akTHBHOCTH MPOTEa3 MOBBIIIATIACH B MPOKCUMAITBHBIX
(parMeHTax TOHKOIO KUIIEYHUKA [PU MapasuTHpoBaHuU A. larina, T. erostris, A. tetrabo-
thrioides w W. cirrosa, a Takxe B MeIUaJbHOM (parMeHTe Npu 3apaxeHuu W. cirrosa no
cpaBHeHHIO ¢ KoHTponeM (p < 0.05). JlocToBepHBIE M3MEHEHHS aKTUBHOCTEH CEPHHOBBIX
poTeas B CIM3MCTOH 000JIOYKE TOHKOTO KHIIEYHHKA cepeOpHCTON Yaiiku 3adMKCHpoBa-
HBI TJIaBHBIM 00pa3oM BO ()parMeHTax ¢ MakcMMajbHbIMH 3HaueHusMu CUM necromamu.
VMEHBIIICHHE aKTUBHOCTH CEPUHOBBIX MPOTEa3 3apPErHCTPUPOBAHO B MPOKCHMATIBLHOM (hpar-
MEHTE TOHKOTO KHIICYHHMKA IpH MHBa3MU M. ductilus, B MenuaabHOM (parMeHTe — IpH
uHBa3uu A. tetrabothrioides, T. erostris u A. larina, B quctanibHOM (pparMeHTe — IPU UHBA-
3un W. cirrosa n A. larina OTHOCUTENBHO KOHTPONBHBIX 3HadeHU (p < 0.05). IloBeimenne
AKTHBHOCTH LUCTCHHOBBIX MPOTEA3 YCTAHOBICHO B MEAMAIBHOM (parMeHTe MpH WHBA-
3un M. ductilus n A. larina, a Takxke B AUCTaIbHOM (pparmMeHTe Npu WHBA3uu W. cirrosa
u A. larina (p < 0.05). Kpome toro, npu napasutupoBanuu M. ductilus B IpoKCUMAIIb-
HOM (pparMeHTe OTMEYEHO CHM)KCHHE aKTHBHOCTH METaJUIONpOTeas B 2 pas3a IO CpaBHe-
HUIO C aHAJIOTHYHBIM MOKa3aTejeM KOHTPONIbHOTo 3HadeHus (p < 0.05). B To ke Bpems
Tipu 3apakeHun A. tetrabothrioides, A. larina w W. cirrosa B IpOKCUMaIbHOM (hparMeHTe
3a(h)MKCHPOBAHO yBEIMYEHHE aKTHBHOCTH MeTtasuionporeas (p < 0.05).

[1pu ucnone3oBaHNK ABYX(PAKTOPHOTO JHCIEPCHOHHOTO aHAIN3a He OOHApy>KeHBI B3a-
HUMOCBSI3H aKTHBHOCTH MpoTea3 (00Ieil akTHBHOCTH MPOTea3, aKTHBHOCTH METAILIONPO-
Tea3, CePUHOBBIX M LUCTEHHOBBIX MPOTEa3) B CIU3UCTON OOOJIOYKM TOHKOTO KHIIEYHUKA
IITHL C pa3MEPHBIMH XapaKTEPUCTUKAMU CKOJIEKCOB U CTpOOMI 1iecton A. tetrabothrioides,

T. erostris, A. larina, M. ductilus u W. cirrosa.

Taéamua 2. CpenHsisi HHTEHCUBHOCTh MHBA3WM (CpeHee 3HaueHWe + CTaHAapTHas OmIMOKa, 9K3.)
LIECTOA BO (pparMeHTax TOHKOTO KHIIEYHHKA NMTEHIOB cepeOpucToil daiiku Larus argentatus

Table 2. Mean intensity (mean =+ standard error, ind.) of cestodes in the segments
of the small intestine of the herring gull chicks Larus argentatus

dparMeHThI TOHKOTO KHIIICYHHUKA

Bun necron - - -

MTPOKCHMAITBHBIH MeIHaabHBIN JIACTAITbHBIN
Arctotaenia
tetrabothrioides 0.2+0.02 95.4 +50.7 14.2+9.0
Tetrabothrius erostris 1.4+0.7 7.8+3.4 1.3+£0.8
Alcataenia larina 32+1.8 16.1 6.4 3.1+14
Microsomacanthus
ductilus 176.2 £25.3 28+1.6 1.9+1.4
Wardium cirrosa 0.4+0.03 0.7+0.3 99+4.6
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Taéamua 3. OOmas akTHBHOCTH IPOTEa3 M IOJKJIACCOB MPOTEa3 B CIU3HCTOH 000I0uKe

TOHKOI'O KHIICYHHWKa NTCHIIOB cepe6p1/ICT0171 YallKi B MECTax JIOKaJIM3alun HeCTO/

Table 3. Total activity of proteases and protease subclasses in the small intestine mucosa
of the herring gull chicks at the sites of cestode localization

AKTHBHOCTb MOJIKJIACCOB TIPOTEa3

O6mias
BT IeCTon AKTHBHOCTD Meraonporeashi, CepuHOBbIC [lucrerHOBBIC
npoTeas, yci. e, yer. e, npOTez;ITI, yCIL HpOTCZ’;‘[I?I, yCIL
TIpoxcuManbHbIH (parMeHT TOHKOTO KHIIEYHHKA
KonTpons 14+0.2 0.7 +£0.05 0.6 +£0.03 0.04 £ 0.01
A. tetrabothrioides 22+02% 0.9+0.07 0.9 +£0.08 0.03+0.01
T. erostris 34+03* 1.8+£0.5%* 0.8+0.5 0.05+0.01
A. larina 2.1+£02% 1.1 £0.05* 0.77 +0.06 0.06 +0.01
M. ductilus 0.85+0.05 * 0.35+0.03 * 0.3+0.01* 0.06 +0.01
W. cirrosa 26+03* 1.7£0.1 * 0.51+0.01 0.03+0.01
MenuanbHblii pparMeHT TOHKOTO KHIICYHHKA
Konrpoib 2.0+ 0.04 1.1+£03 0.64 +0.06 0.03 +£0.005
A. tetrabothrioides 1.4+0.1* 0.7 £ 0.05 0.31+0.01 * 0.06 +0.01
T. erostris 1.3+0.1* 0.8+0.04 0.25+0.02 * 0.06 +£0.01
A. larina 1.9+0.2 1.0+0.1 0.5+0.05* 0.09+0.01 *
M. ductilus 1.9+£0.2 0.8 +£0.09 0.7 +£0.08 0.11+0.01 *
W. cirrosa 29+03* 1.2+0.1 1.0£0.1 0.02 £+ 0.005
JluctanbHbIi (parMeHT TOHKOTO KHIIEYHHKA
KonTpoib 33+0.6 1.1+0.1 1.3+0.4 0.065 +0.022
A. tetrabothrioides 2.9+0.3 1.2+0.2 1.3+0.3 0.023 £ 0.005 *
T. erostris 25+0.4 1.0+0.1 1.0+0.1 0.05+0.01
A. larina 1.5£0.6 * 09+0.1 0.22+0.02 * 0.14 £0.05 *
M. ductilus 2.8+04 1.1+£0.2 1.0£0.2 0.06 +0.01
W. cirrosa 2.6+0.3 1.2+0.1 0.7+0.01 * 0.13+£0.04 *

IIpumeuanue. * Pa3nuuus 10CTOBEPHBI OTHOCUTEIBHO KOHTpOIs, p < 0.05.

YCTaHOBJ'IeHO, YTO BCC HCCICIOBAHHBIC LI€CTObI CIIOCOOHBI a,I[COp6I/IpOBaTB Ha 110-

BEPXHOCTH TEI'yMEHTa MpOoTeoNuTHYecKne GpepMeHThl. Bo Bcex (pakiusix, CMBITBIX C I10-

BCPXHOCTHU IICI:)BGI\/'I, OIIPCACIICHAa AKTUBHOCTD IPOTEa3s. Cne;[yeT OTMETUTB, YTO AKTUBHOCTb

CEpHHOBBIX POTEa3 BO BCEX JIECOPOMPOBAHHBIX (DPAKIMSIX MPEBbIIIAia aKTHBHOCTh METall-

nompoteas (p < 0.05) (puc. 1).
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Alcataenia larina Arctotaenia Tetrabothrius erostris ~ Wardium cirrosa Microsomacanthus
tetrabothrioides ductilus

PucyHok 1. Jlony CepHHOBBIX MPOTEA3 U METAILIONPOTEa3 BO (pakiusx, 1ecOpOUPOBAHHBIX

C TIOBEpXHOCTH TeryMeHTa 1ecron M. ductilus, A. tetrabothrioides, T. erostris, A. larina

u W. cirrosa (%). J1ois cepvHOBBIX IPOTEa3 MpeBbIIIala 00 METaJIONpoTeas

(*pasnuyust TOCTOBEPHBI OTHOCHTENIBHO 3HAUYCHHUH J0JM MeTaonporeas, p < 0.05).

1 — dpakums I, 2 — dpaxuusa [, 3 — ppaxuus J1,, 4 — ppaxuns 11,

Figure 1. The proportion of serine proteases and metalloproteases in different fractions washed
of cestode tegument M. ductilus, A. tetrabothrioides, T. erostris, A. larina u W. cirrosa (%).
The proportion of serine proteases exceeded the proportion of metalloproteases (*the differences
are significant relative to the values of the proportion of metalloproteases, p < 0.05).

1 — fraction J[ , 2 — fraction [I,, 3 — fraction [I,, 4 — fraction [I,.

OKCHepuMEeHTAIbHBIC UCCIIEIOBAaHMS MTOKa3aIM, YTO TOMOTEHATHl 1ectos A. tetrabo-
thrioides, T. erostris, A. larina u W. cirrosa "HTUOMPOBAIN aKTHBHOCTH KOMMEPYECKOTO
TPUIICHHA, A 3HAYEHUs] NHAKTUBAIMU MMEIN TT0Ka3aTeld, aHaJOIMYHbIe TI0Ka3aTelsiM TPy
JEUCTBUU CIIeIM(UIECKOT0 MHTUOUTOpa CepUHOBLIX TpoTeaz — PMSF (p > 0.05) (puc. 2).

Kpome Toro, romorenarst 7. erostris u W. cirrosa CHWXalu aKTHBHOCTH TPOTEa3 U3
CIM3UCTON 00OJIOYKHM TOHKOTO KHINIEUHHKA MTEHIIOB cepeOpHcToi yaiku B OOnbIIel cre-
IIEHU TI0 CPaBHEHUIO ¢ Apyrumu Bumamu mecton (p < 0.05) (puc. 3). [Ipu Bo3melicTBUU
Ha aKTMBHOCTH MPOTEa3 CIM3UCTON OOOJOYKM TOMOTEHATHI YepBel MMenu Oojee BBICO-
KU MHTUOUTOPHBIA 3PdekT orHOocuTenbHO PMSF. MckiroueHne cocTaBuiI TOMOTEHAT
M. ductilus — 3HaueHuUs noyeil MHrHOMPOBAHMSA aKTUBHOCTH MpPOTEa3 MPH BIUSHUHA TOMO-

reHata M. ductilus n PMSF He mMenu MOCTOBEPHBIX Pa3IdIHU.
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Alcataenia larina Arctotaenia Tetrabothrius erostris Wardium cirrosa PMSF
tetrabothrioides

Pucynoxk 2. BiusHue romorenaroB necroq 1 PMSF Ha akTHBHOCTH KOMMEPYECKOTO TPHUIICHHA
(0.01 mr/mm). IlpencraBiaeHs! 0MM WHTHOMPOBAHUSI AKTUBHOCTH KOMMEPYECKOTO TPUIICHHA
romorenaramu 1ecrog u PMSF (%).

Figure 2. Effect of cestode homogenates and PMSF on the activity of commercial trypsin
(0.01 mg/ml). The figure shows the proportion of inhibition of commercial trypsin activity
by cestode and PMSF homogenates (%).
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Alcataenia larina Arctotaenia Tetrabothrius erostris Wardium cirrosa Microsomacanthus

tetrabothrioides ductilus

Pucynok 3. Bimsinue romorenaros necron 1 PMSF Ha akTHBHOCTB 1poTea3s CIU3UCTOI 000JI04KH
TOHKOTO KHIIEYHHKA NMTEHIOB cepeOpucToit yaiiku. [IpencrapieHs! 10U HHIHOHPOBAHUS
aKTHBHOCTHU TIpoTea3 romoreHatamu 1ectox u PMSF (%). [omorenatsl uecton A. tetrabothrioides,
T. erostris, A. larina v W. cirrosa obnananu 6oiiee BBICOKUM HHIMOUTOPHBIM 3 PeKToM

1Mo cpaBHeHHUI0 ¢ BozxeiictBueM PMSF (MHrHOUTOpa CEpUHOBBIX MPOTEa3)

(*pa3nuuus JOCTOBEPHBI OTHOCHTEIBHO 3HaueHuil nomu marubuposanus PMSF, p < 0.05).

Figure 3. Effect of cestode homogenates and PMSF on the activity of proteases of the small
intestine mucosa in herring gull chicks. The figure shows the proportion of inhibition of protease
activity by cestode and PMSF homogenates (%). Cestode homogenates 4. tetrabothrioides,

T. erostris, A. larina and W. cirrosa had a higher inhibitory effect compared with PMSF

(serine protease inhibitor) (*differences are significant relative to the values of the proportion

of PMSF inhibition, p < 0.05).
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OBCYXIEHUE

[Ipu m3ydeHNN 0COOCHHOCTEH B3aMMOOTHOIICHUH B CHCTEME «IIapa3uT—XO3SIHH» HC-
CJICZIOBATEIM HEOAHOKPATHO OTMEYAIIH, YTO MPOTEas3bl B CIU3UCTON 00OIOYKE KUIICUHUKA
XO03s5IMHA HanboJiee YyBCTBUTEIBHBI K 1ecTonHoi nHBasuu (M3BekoBa, Kykimna, 2014; ®po-
noBa, U3eekora, 2018; Izvekova, 2013). ComiacHO pe3yiasraTaM IpPOBEIECHHOTO HCCIIEIO-
BaHMUs, B MECTax JIOKAJIM3ALMK LECTOJ ¢ MakcuMaibHbiMu 3HaueHusMu CUWN (7. erostris,
A. tetrabothrioides, M. ductilus) B menuaibHOM ()parMEeHTE TOHKOTO KUIIICYHUKA MTCHIIOB
cepeOpUCTOl YallKi CHIDKAIACh aKTUBHOCTH TpoTeas. [IoBbIllieHre aKTUBHOCTH TPOTEa3 OT-
MEUEHO TIaBHBIM 00pa3oM B MPOKCHMAIBHOM (hparMeHTe TP MapasuTHPOBaHUM A. larina,
T. erostris, A. tetrabothrioides w W. cirrosa. I3meHeHus 00MIel MPOTEONMNTHISCKON aKTHB-
HOCTH B CIT3HCTON 000JOUKEe KUIICYHHKA HEOJHOKPATHO PETHCTPUPOBAIHCH MIPU H3yUCHUU
WHBA3Uil JICHTOYHBIMHU YCPBSIMHU, OKOHYATCIIEHBIM XO3SIMHOM KOTOPBIX OBLIH ITO3BOHOYHBIC
YKMBOTHBIE — pbIObI 1 Mopckue nruibl (Kykmuna, Kykmun, 2017; ®ponosa, M3sekosa, 2018;
Kuklina, Kuklin, 2011, 2016a, 2016b, 2018; Izvekova, Solovyev, 2016; Frolova et al.,
2019). AKTHBHOCTb MpOTEa3 CHIIKANACh y CepeOPHUCTHIX YaeK MpH MHBa3UU 1. erostris,
Diphylobothrium dendriticum (Cobbold, 1858) u y MoeBok npu uHBazuu 1. erostris, a mo-
BEIIIANIACH Y MOEBOK IIPH MHBA3WU A. larina, y cepeOpUCTHIX Yaek Npu WHBa3uu W. cirrosa
(Kyxmmna, Kyxmma, 2017; Kuklina, Kuklin, 2011, 2016a, 2016b, 2018). Ha ocHoBaHuHI
ITOJYYCHHBIX PE3yJIBTaTOB OBLIO CIIENIAHO MPEITIOIIOKECHUE, YTO IIPOIECCHI MTOBHIIICHHS WITH
CHIDKCHHSI aKTHBHOCTH IIPOTEa3 B CIM3UCTON 00OJIOYKE KHIICYHHKA WHBA3HPOBAHHOTO XO-
3sIMHA 3aBUCST OT MOP(OIIOrHYECKHX 0COOEHHOCTEH MPUKPEITUTENBHOTO anmapara ecTo/
(H3zBekoBa, Kykmuna, 2014). Ilpu 3apakeHun 1EeCTOlaMU ¢ MOIIHBIM MPUKPETUTEIbHBIM
armapaToM, OCHAICHHBIM KPIOYbSMH 3asKOPHBAIOIICIOCS THIIA M IPUCOCKAMH, aKTUBHOCTb
MIpOTEea3 MOBHIIIATACH M3-3a MOBPEXKICHHUS KICTOK TOHKOTO KHIICYHHKA XO35SMHA M BBIXO/a
B TIPOCBET KHUINIEYHUKA BHYTPHKIETOUHBIX (hepmerToB (Kykmunua, Kykmmn, 2017; Izvekova,
Solovyev, 2016; Kuklina, Kuklin, 2011; Frolova et al., 2019). IIpu 3apaxeHnn necromgamu,
CKOJICKC KOTOPBIX MMEET MPUCOCKH WIIN OOTPHINH, 3a(UKCUPOBAHO CHIDKCHHUE aKTUBHOCTH
mpotea3 (Dponosa, M3Bekosa, 2018; Izvekova, Solovyev, 2016; Kuklina, Kuklin, 2016a,
2016b, 2018).

B HacrosiiiieM HCCIE0BAaHUK MPEICTABICHBI PE3YJIbTaThl MHBA3UHU ISATHIO BUIAAMU IiC-
CTOJ|, Pa3JINYAIOIINXCSI HE TOJILKO OCOOCHHOCTSIMH MPHKPEIUTEIBHOTO ammapara, HO pas-
MepaMHu CKOJIEKCOB M cTpoOmn (Tabn. 1). K kxpymHBIM BHaaM LecTox OTHOCATCS A. tetra-
bothrioides n T. erostris, HO OpraHbl IPUKPETUICHHUS Ha CKOJIEKCE MPEICTABICHBI MIPUCOCKa-
Mu 1 Gotpuausamu coorBercTBeHHO (Temuposa, Ckpsioun, 1978; Ryzhikov et al., 1985, mug-
Hble gaHHbIe). Cronekcol M. ductilus A. larina w W. cirrosa oCHaIeHBI YeTHIPEMS TIPUCO-
ckamu U Kproubsimu (bonngapenko, Konrtpumasuuyc, 2006; Ryzhikov et al., 1985). Llecrona

A. larina obnanaer caMbIM MOIIHBIM TTPUKPENUTENBHBIM allapaTtoM — YeThIPe MYCKYJIHCThIC
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npucocku u 20-23 xpymHbIX Kprouka (Ryzhikov et al., 1985). U3 Bcex mpencTaBiIeHHBIX
necTof pasMepsl ctpodun M. ductilus HanMeHbIINE, HO AUAMETpP CKOJIEeKca U pa3Mep Kpro-
4ybeB IpeBbIlaeT TakoBeie y W. cirrosa (bonnapenko, Kontpumasuuyc, 2006; Ryzhikov
et al., 1985).

CHIDKeHNE aKTUBHOCTH CEPHHOBBIX MPOTEa3 B TOHKOM KHIIEYHUKE NTEHIOB CepedpH-
CTOW YallK¥ OTMEYCHO B MECTaX MAacCCOBOW JioKanu3anuu 4epseit M. ductilus, A. tetra-
bothrioides, T. erostris, A. larina w W. cirrosa. Cnenyer OTMETHTh, YTO yKa3aHHAs TEH-
JeHIus (CHM)KEHHE CEpPHHOBBIX MPOTEa3 B CIM3HCTON XO35IMHA MPU WHBA3MH LECTOJAMHU
¢ MakcuMaibHbIMU 3HadeHussimu CUI) He 3aBucena oT MOp(OMETPUYECKUX MapaMeTpoB
YepBeil U CTPOEHHMS €ro NPHKPEIUTENIBHOTO armapara. AHaJOTUYHbIe Pe3yJIbTaThl 3aperu-
CTPUPOBAHBI NP 3apaXKCHUN CHHIA nectonamu Proteocephalus torulosus (Batsch, 1786)
(®dpomnosa, M3sekona, 2018). Mccnenopareny npeaiionokuiy, 4To 3TOT GakT CBsA3aH ¢ aj-
copOLuell CepUHOBBIX IPOTEa3 XO35MHA Ha MOBEPXHOCTH TEryMeHTa LecToA. B Xone HacTos-
IIEr0 MCCIEI0BaHMs MMOKa3aHo, uTo mnectonsl M. ductilus, A. tetrabothrioides, T. erostris,
A. larina v W. cirrosa ancopOupoBaid Ha CBOEH MOBEPXHOCTH MPOTEasbl, OOJBINYIO YacTh
13 KOTOPBIX MPEICTABISIIM CEPUHOBBIE IPOTeas3bl. [3BecTHO, YTO Ha MPOTSHKEHHH BCEH
CBOEH JKM3HM Tapa3uThl, B TOM YHCIE W LECTOJBI, UCIOJIB3YIOT PECYPChl, TPON3BOIUMBIC
xo3suHoM (Dalton et al., 2004). JIenTouHble YepBH, JMIICHHBIC MUILEBAPUTEILHON CHCTEMBI,
B TOHKOM KHIIICYHUKE MO3BOHOYHBIX KUBOTHBIX aOCOPOMPYIOT HYyTPUEHTHI (AMHHOKHUCIIOTBI,
MOHOCAXapHJIbl U JIp.) U aACOPOMPYIOT HA MOBEPXHOCTH TETYMEHTa IUIIEBAPUTEIIBHEIC
(dbepmentsr xo3suna (Dalton et al., 2004; Izvekova et al., 2017).

Kpome TOr0, yMEHBLICHHE AKTHBHOCTH CEPHHOBBIX NPOTEa3 B TOHKOM KHILICYHUKE
XO35/MHAa MOKET OBITh BBI3BAHO MHI'MOMPOBAHMEM IIECTOJAMH MX AKTHBHOCTH. DKCIIEpH-
MEHTaJILHBIE MCCIIeNOBaHUs MoKasanu, uto M. ductilus, A. tetrabothrioides, T. erostris,
A. larina w W. cirrosa ciocoOOHBI HHAaKTUBHPOBATh KOMMEPYECKHI TPUIICHH U IPOTEasbl U3
CIIM3HMCTOM 000JIOYKN TOHKOTO KHINCYHHKA YaeK. AHAIOTMYHBIC PE3yJIbTaThl MOIYUYCHBI ITPU
u3ydeHuu BiausiHus uecron E. rugosum, C. laticeps n T. nodulosus W3 KUIIeYHUKA HaJIUMa,
Jiera ¥ IIyKW COOTBETCTBEHHO Ha akTHBHOCTH mpoteas (Frolova et al., 2019). Bonee toro,
aBTOpaMH yCTAHOBJIEHO, YTO HE TOJBKO AKCTPAKTHI LIECTOJ, HO M MHKyOalMOHHas cpena,
B KOTOPOH COJIEpKaIIUCh LIECTO/IbI, OJIOKMPOBAJIa MPOTeas3bl XO35IMHA 1 KOMMEPYECKUH TPHII-
cuH (Frolova, Izvekova, 2023). U3 romorenara 7. nodulosus BBIIETAIN W OMIMCAIN JIBA HO-
BBIX Oenka Tuna KyHnTna, KoTopble IOTeHIMAIbHO MOTYT BBICTYIATh B POJIM MHIMOUTOPOB
CepHHOBBIX TpoTeas xo3sinHa (Rogozhin et al., 2019).

Hapsny ¢ 9TUM, HOBBIIICHHE aKTHBHOCTH LHUCTEHHOBBIX NMPOTea3 3aUKCHPOBAHO
B MEIHAJIBHOM (pparMeHTe TOHKOTO KHINeYHWKa Npu mHBasuu M. ductilus w A. larina,
B AuCTalbHOM (hparmeHte npu wHBazuu W. cirrosa n A. larina. Panee ycTaHOBJIEHO, 4TO

TIpU WHBA3WU necrtonaMu A. larina moeBku u W. cirrosa cepeOpHCTON 4alilkil B MecTax
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JIOKaIM3aliK 00I11ast POTEONIMTHYECKas aKTUBHOCTh TAKXKE YBEJIMYMBANIACH B CIM3HUCTOM
00oJ104Ke TOHKOTO KumeyHnka xo3simHa (Kyknuna, Kyxmun, 2017; Kuklina, Kuklin, 2011).
MOXHO cenaTh MpeanoioKeHHe, YTO YBEJIHMUeHHe aKTUBHOCTH I[MCTEMHOBBIX MpOTEas,
B COCTaB KOTOPBIX BXOJST JIM30COMAJIbHBIC (DEPMEHTBI, IPOUCXOIUT BCIICACTBUE TOBPEIK-
JICHUSI KJIETOK DIIUTENINS KPIOUYbsIMHU MTPUKPEMHUTENIBHOTO alliapara BbILISEPEUHnCICHHBIX
necton (tadm. 1). JlaHHBIC O MOBBINICHUN aKTUBHOCTH LIUCTEUHOBBIX MPOTEa3 COIIACYIOTCS
C JaHHBIMHA 00 WHBA3WW IIYKH JICHTOUYHBIMHU 4epBsiMH 1. nodulosus (I1zvekova, Solovyev,
2016).

3AKJIIOYUEHUE

B MecTax MakCHMalbHOTO CKOIUICHHUS JICHTOUHBIX uepBeil M. ductilus, A. tetraboth-
rioides, T. erostris, A. larina n W. cirrosa B TOHKOM KHIIIEYHUKE NTEHIIOB CepeOpPUCTOM
YaiiKi OTMEYEHO JIOCTOBEPHOE CHIIKCHHE aKTHBHOCTH CEPHHOBBIX IpoTea3. Takoe cHU-
JKEHHE aKTHBHOCTH CBSI3aHO C afacopOuneil (hepMeHTa Ha MOBEPXHOCTU TEIYMEHTA IIECTOJ
1 MHrHOMpPOBaHMEM €ero aKTHMBHOCTH IiecToiamu. [ToBBIIEHHEe aKTUBHOCTH LIUCTEHHOBBIX
mpoTtea3 NMpu MHBA3WM necrogamu M. ductilus, A. larina n W. cirrosa, BepoSTHO, BBI3BaHO

TMOBPECIKACHUEM KJIICTOK TOHKOT'O KHIICYUHUKA NPUKPETIUTCIBHBIM arrapaTroM qepBeﬁ.
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THE INFLUENCE OF GESTODES PARASITIZING
IN THE SMALL INTESTINE OF HERRING GULL CHICKS
ON THE ACTIVITY OF THE HOST PROTEASES

M. M. Kuklina, V. V. Kuklin

Keywords: cestodes, herring gull, serine protease, trypsin, protease inhibitors

SUMMARY

The activity of proteases and subclasses of proteases in small intestines of the herring gull (Larus
argentatus (Pontoppidan, 1763)) chicks were determined. Changes of the protease activity in chicks
infested by cestodes Tetrabothrius erostris (Loennberg, 1889) (Cestoda: Tetrabothriidae), Micro-
somacanthus ductilus (Linton, 1927) (Cestoda: Hymenolepididae), Wardium cirrosa (Krabbe, 1869)
(Cestoda: Aploparaksidae), Arctotaenia tetrabothrioides (Loennberg, 1890) and Alcataenia larina
(Krabbe, 1869) (Cestoda: Dilepididae) were studied. The activity of serine proteases decreased in the
small intestine of gulls at the sites of cestode parasitism with high infestation values (M. ductilus in
the proximal segment, W. cirrosa in the distal segment, 4. tetrabothrioides, T. erostris and A. larina
in the medial segment). The activity of cysteine proteases increased in the sites of localization of
cestodes M. ductilus, W. cirrosa and A. larina. All the studied cestodes adsorbed proteases on the
surface of the tegument, most of those were represented by serine proteases. Cestode homogenates
of W. cirrosa, M. ductilus, A. tetrabothrioides, T. erostris and A. larina inhibited the activity of host

proteases and the activity of commercial trypsin.
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The helminth fauna of the Eurasian woodcock Scolopax rusticola was studied in the territory
of Mordovia (European Russia) for the first time. Twenty-five specimens of waders were examined
using the incomplete helminthological necropsy in April 2019, 2020, 2022. Nine helminth species
were found in woodcocks: Lyperosomum alaudae, Scolopacitrema cubrensis, Anomotaenia clavig-
era, Fuhrmannolepis scolopacina, Aploparaksis pseudofilum, Dispharynx nasuta, Hadjelia truncata,
Tetrameres dubia and Agamospirura macracanthis, juv. Among them the trematode L. alaudae,
nematodes D. nasuta, H. truncata and A. macracanthis, juv. were recorded in S. rusticola for the

first time. We provide morphological descriptions and photos of these parasites.
Keywords: Scolopacidae, parasites, Mordovia
DOI: 10.31857/S0031184724040033, EDN: BOADRH

The Eurasian woodcock Scolopax rusticola (Linnaeus, 1758) (Charadriiformes, Scol-
opacidae) is a numerous migratory wader, widespread in the boreal zone of the Palearctic
and inhabiting the forest and forest-steppe zones of Eurasia (Koblik et al., 2014; Birdlife
International, 2024). In Mordovia, damb forests are one of the most common breeding
grounds for birds of this species and floodplain meadows are their favorite feeding areas
(Spiridonov, Grishutkin, 2017).
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Despite the extensive range of S. rusticola in the world, its helminth fauna has been
studied rather poorly and sporadically, not in all parts of the wader range (Lopez-Neyra,
1947; Shorten, 1974; Smogorzhevskaya, 1976; Rysavy, Farkas, 1982; Stepanyan, 1990;
Tucker, Heath, 1995; Bondarenko, Kontrimavichus, 2006a, 2006b; Macko et al., 2008a,
2008b; Yoshino et al., 2009; Koblik et al., 2014; Okulewicz, 2014; Paoletti et al., 2016;
Sanchez-Garcia et al., 2018; Birdlife International, 2024). On the territory of Russia,
woodcock parasites have been studied in the Republic of Karelia; Kaliningrad, Nizhny
Novgorod, Yaroslavl Regions; Urals, Buryatia, Yakutia, Primorsky Krai and Sakhalin Island
(Bykhovskaya-Pavlovskaya, 1962, 1974; Skrjabin, Sobolev, 1963; Jogis, 1974; Spasskaya,
Spassky, 1978; Bondarenko, Kontrimavichus, 2006b; Kostyunin, 2010; Yakovleva et al.,
2015; Dorzhiev et al., 2021).

In the territory of the Republic of Mordovia, S. rusticola helminths have not been
examined; therefore, the purpose of our work was to study the intestinal helminths of the

Eurasian woodcock S. rusticola in Mordovia.

MATERIALS AND METHODS

The study of woodcock helminths was conducted in the vicinity of two villages — De-
gilevka (54°9'25" N, 45°40'48" E) and Nerley (54°4'40" N, 45°42'7" E), located in the Bolshe-
beresnikovskiy district of the Republic of Mordovia. Twenty-five waders were examined by the
incomplete helminthological necropsy (Dubinina, 1971). Frozen entrails (mainly the gastrointesti-
nal tract) of woodcocks were kindly provided by local hunters in April 2019, 2020, 2022. Para-
sitic worms were recovered and preserved in 70% ethanol. Flukes and tapeworms were stained
with aceto-carmine, cleared with clove oil, and then mounted in Canada balsam. Nematodes
were cleared with lactic acid and mounted in Glycerin-Jelly (Dubinina, 1971; Anikanova et al.,
2007; Zander, 2014).

Species of helminths were identified according to Bondarenko, Kontrimavichus (2006b), Skrjabin
(1952), Skrjabin, Sobolev (1963), Bykhovskaya-Pavlovskaya (1962), Skrjabin et al., (1965), Sharpilo
(1976), Spasskaya, Spassky (1978). A morphological and morphometric descriptions are given for the
parasite species first recorded in S. rusticola. The measurements of parasites are given in millimeters.
The taxonomy of helminths is given according to the Global Cestode Database (http://tapewormdb.
uconn.edu) and Fauna Europaea (https://fauna-eu.org). To characterize the infection of birds with
helminths, the following indices were used: prevalence of infection (P, %), intensity range (IR, min-

max, specimens) and mean abundance (MA).

RESULTS AND DISCUSSION

A total of nine helminth species were found in S. rusticola: three species of Cestoda,
two of Digenea and four species of Nematoda (Table 1). The majority of helminths found
in waders were adult forms (eight species). Only one nematode, Agamospirura macra-

canthis was represented by a larval stage. The overall infection rate of woodcocks with
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helminths was 100%; MA = 609.The most abundant parasites of woodcocks are cestodes
(Table 1). All identified cestode species parasitized the small intestine of S. rusticola. The
most common and numerous cestode species was Fuhrmannolepis scolopacina (Table 1).

Eight specimens of the trematode Lyperosomum alaudae were found in the gallbladder
of two woodcocks. The trematode Scolopacitrema cubrensis was found in the cloaca of
three out of 25 waders examined (Table 1).

Nematodes are rare woodcock’s parasites in Mordovia (Table 1). The specimens of
Tetrameres dubia were found in the proventriculus of only one woodcock. Six males and
seven females of Dispharynx nasuta were collected from the proventriculus of two wood-
cocks. Twelve specimens of Hadjelia truncata were found under the gizzard cuticle in five
S. rusticola. Eleven spiruroid larvae of the nematode Agamospirura macracanthis were

found in the walls of the small intestine of two waders (Table 1).

Table 1. Helminths of Scolopax rusticola in Mordovia

Helminth species P, % IR, spec. MA
Anomotaenia clavigera (Krabbe, 1869) 24.0+8.5 1-14 1.6+0.7
Fuhrmannolepis scolopacina (Lopes-Neyra, 1944) 100.0 40-2430 | 563.6+118.6
Aploparaksis pseudofilum (Clerc, 1902) 68.0£9.3 15-100 36.8+7.0
Lyperosomum alaudae (Shtrom et Sondak, 1935) 8.0+54 1-7 03+0.3
Scolopacitrema cubrensis Sudarikov et Rykovsky, 1958 | 12.0 + 6.5 1-105 4.8+4.2
Dispharynx nasuta (Rudolphi, 1819) 4.0+4.0 13 0.5+0.5
Hadjelia truncata (Creplin, 1825) 20.0 + 8.0 1-7 0.5+0.3
Tetrameres dubia Travassos, 1917 4.0+4.0 16 0.6+0.6
Agamospirura macracanthis Sharpilo, 1963, juv. 8.0+54 2-9 04+04

The cestodes Aploparaksis pseudofilum and Fuhrmannolepis scolopacina, as well as the
trematode Scolopacitrema cubrensis, are host-specific parasites of birds from the family
Scolopacidae. Anomotaenia clavigera and Tetrameres dubia are common parasites of vari-
ous species of waders. The trematode Lyperosomum alaudae appears to be a facultative
parasite of the Eurasian woodcock. Since this fluke is a host-specific parasite of larks. The
nematode Dispharynx nasuta is a common parasite of birds mainly from the orders Pas-
seriformes and Galliformes. The nematode Hadjelia truncata can also parasitize birds of
different orders. Juvenile of 4. macracanthis is apparently a casual parasite of woodcocks.
Similar larvae were previously recorded in reptiles in Dagestan and Ukraine (Sharpilo,
1976).

In Scolopax rusticola, the trematode L. alaudae, nematodes D. nasuta, H. truncata
and 4. macracanthis were recorded for the first time. Below we provide descriptions of

these parasites.
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Morphological description of Lyperosomum alaudae (based on 8 specimens) (Fig. 1a).
Body elongate, tapered at anterior extremity and slightly rounded at posterior end. Body
length 3.39-4.77 (4.06), maximum width 0.462—0.560 (0.498). Tegument unarmed. Oral
sucker subterminal, 0.185-0.244x0.163—-0.222 (0.217x0.204). Ventral sucker, 0.326—
0.504x0.308-0.467 (0.437x0.383), located in forebody. Prepharynx usually not observed.
Pharynx 0.078-0.089x0.078—0.093 (0.085x0.087). Oesophagus short. Testes, oval, 0.274—
0.333x0.182-0.296 (0.300-0.243), lie directly behind ventral sucker, slightly diagonal to
each other. Cirrus sac, 0.130-0.158x0.059-0.079 (0.146%0.071), located in front of ventral
sucker. Ovary transversely oval, 0.133-0.152%0.148-0.178 (0.145x0.165), is located behind
posterior testis. Vitellarium follicular, in two long lateral fields, 0.926—1.407 (1.245), consist
of numerous small follicles, in middle third of body. Uterus forms numerous loops, occupies
all space in hindbody below the ovary level. Eggs numerous, 0.033—-0.039x0.0016-0.022
(0.036x0.020).

Morphological description of Dispharynx nasuta (based on 6 males and 7 females)
(Fig. 1b, 1c). Body yellowish-white. Cuticle transversely striated. Mouth with two trian-
gular lips. Four convoluted prominent cordons extend from lips base, two on ventral side
and two on dorsal side, at distal ends curve back toward anterior extremity. Oesophagus
consists of two parts: anterior muscular and posterior glandular.

Male (Fig. 1b). Body length 4.46—6.15 (5.31), width 0.274-0.308 (0.290). Pharynx
length 0.067-0.082 (0.075). Total oesophagus length 2.185-2.385 (2.273). Length of mus-
cular part of oesophagus 0.400-0.519 (0.463). Prominent cordons extend from anterior body
end to posterior extremity at a distance of 0.280—0.413 (0.345). Spicules of unequal length.
Large spicule thin, 0.378-0.430 (0.408) long, arched with a slightly expanded base and
a sharp tip. Smaller spicule short club-shaped, 0.149-0.182 (0.168) long, placed at angle
to larger one. Tale strongly bent ventrally, 0.296-0.400 (0.359) long, with nine pedunculate
papillae pairs (four preanal and five postanal pairs).

Female (Fig. 1¢). Body length 6.62—7.70 (7.05), width 0.482—0.615 (0.557). Pharynx
length 0.089-0.133 (0.112). Glandular stomach not fully observed. Eggs occupy entire space
from anterior end of glandular stomach to posterior body end. Total oesophagus length
undetectable. Muscular part of oesophagus 0.593-0.837 (0.713) long. Cordons extend to
a distance of 0.453-0.733 (0.560) from anterior end. Tail with rounded tip, 0.126-0.141
(0.133) long. Eggs 0.031-0.035 (0.033)x0.019-0.022 (0.020).

Morphological description of Hadjelia truncata (based on two males and six females)
(Fig. 2). Body thin, red in females, light yellow in males. Mouth with two well-developed
three-lobed lips, extends into cylindrical pharynx. Each lip with two submedial papillae.
Cuticle transversely striated.

Male. Body length 6.00-7.38 (6.69), maximum width 0.145-0.178 (0.162). Pharynx
length 0.044-0.053 (0.049). Total length of oesophagus 2.084-2.323 (2.204). Tail long,
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0.134-0.153 (0.144), with two lateral alae. Tail with six caudal papillae (four preanal pairs
and two postanal pairs). Spicules dissimilar, of unequal length. Large spicule 2.076-2.554
(2.315) long; smaller spicule 0.248-0.286 (0.267) long.

Figure 1. Lyperosomum alaudae and Dispharynx nasuta from Scolopax rusticola:
a — Lyperosomum alaudae, whole view; b — Dispharynx nasuta male, whole view;
¢ — Dispharynx nasuta female, whole view. Scale bars, mm: a — 1.0; b, ¢ — 0.5.
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Figure 2. Hadjelia truncata from Scolopax rusticola:
a — anterior end of male, b — anterior end of large spicule, ¢ — anterior end of female,
d — posterior end of male, e — posterior end of female. Scale bars 0.1 mm.

Female. Body length 6.62-9.64 (8.31), maximum width 0.230-0.296 (0.271). Pharynx
length 0.031-0.045 (0.039). Total length of oesophagus 2.274-3.202 (2.796). Distance from
anterior extremity to vulva 1.096-1.596 (1.377). Tale conical and rounded, 0.118-0.172
(0.148).

Morphological description of Agamospirura macracanthis larva (based on 11 specimens)
(Fig. 3). The description fully corresponds to the description by Sharpilo (1976). Larvae
spirally twisted, in connective-tissue capsules in mesentery on the intestine surface. Body
length 2.11-2.23 (2.16), maximum width 0.067-0.080 (0.074). Cuticle transversely striated.
Mouth with two lips, with ear-shaped outgrowths at the tips. Each lip with two papillae at
base. Funnel-shaped mouth turns into short pharynx, 0.026-0.031 (0.028) long. Oesophagus
length 0.871-1.045 (0.967). Length of muscular part 0.130-0.179 (0.156); glandular part
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0.741-0.867 (0.816). Tail conical, 0.050-0.059 (0.054) long, ending in 6-8 large spines

that form a corolla.

Figure 3. Agamospirura macracanthis, juvenile from Scolopax rusticola:
a — whole view, b — anterior end of larva, ¢ — posterior end of larva. Scale bar 0.1 mm.

The lifestyle and diet of woodcock affect the species composition of its helminths. All
of parasites were acquired by S. rusticola through trophic chains. The Eurasian woodcock
feeds on earthworms, arthropods and their larvae (mainly beetles, spiders, harvestmen and
dipterans) from the forest litter and soil surface (Hoodless, Hirons, 2007; Koblik et al.,
2014). These invertebrates may be intermediate hosts for the parasites found in woodcocks
in this study (Skrjabin, Sobolev, 1963; Skrjabin et al., 1965; Spasskaya, Spassky, 1978;
Bondarenko, Kontrimavichus, 2006b). The development of L. alaudae, like other dicro-
coeliids, apparently occurs with the involvement of terrestrial gastropods, through which
woodcocks become infected with this trematode (Skrjabin, 1952).
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The identified helminth fauna of woodcocks from Mordovia is unique in comparison
with the structure of the helminth composition in S. rusticola from other regions of Rus-
sia. The originality is due to the presence of 4 species of parasites, for which the wader
turned out to be the new host (L. alaudae, D. nasuta, H. truncata, A. macracanthis, juv.)
(Table 1). Previously we identified L. alaudae from Anthus trivialis (Linnaeus, 1758) in the
Samara region and from Turdus philomelos (Brehm, 1831) and Ficedula hypoleuca (Pal-
las, 1764) in Mordovia (Kirillov, Kirillova, 2013, 2017; Kirillov et al., 2023). Findings of
this trematode are also known from Alauda arvensis Linnaeus, 1758 in the Stavropol Krai
and Nizhny Novgorod region (Skrjabin, 1952; Bykhovskaya-Pavlovskaya, 1962; Kirillov,
Kirillova, 2013). Trematodes of the genus Lyperosomum Looss, 1899, not identified to
the species level, were previously recorded in woodcocks in Karelia (Yakovleva et al.,
2015). In our earlier study, we recorded the nematode D. nasuta in passerine birds from
the Samara region (Kirillov, Kirillova, 2017). Hadjelia nematodes were first recorded in
waders by Jogis (1974) in the Kaliningrad region. We also found the nematode H. truncata
in Merops apiaster Linnaeus, 1758, Turdus philomelos (Brehm, 1831) and Lanius collurio
Linnaeus, 1758 in the Middle Volga region (Kirillov, Kirillova, 2017).

The remaining 5 species of parasites that we recorded in woodcocks of Mordovia are
also characteristic of S. rusticola in other parts of its range (Bykhovskaya-Pavlovskaya,
1962; Smogorzhevskaya, 1976; Spasskaya, Spassky, 1978; Bondarenko, Kontrimavichus,
2006b; Okulewicz, 2014; Yakovleva et al., 2015; Dorzhiev et al., 2021).

CONCLUSION

As a result of the first study of woodcock helminths on the territory of Mordovia, we
registered nine species of parasitic worms in S. rusticola (three cestodes, two trematodes
and four nematodes). The lifestyle and diet of the Eurasian woodcock affect its helminth
fauna. All helminth species were acquired by S. rusticola through trophic chains. The
trematode L. alaudae, nematodes D. nasuta, H. truncata and A. macracanthis were recorded
in the European woodcock for the first time. Thus, S. rusticola is a new host for these
helminth species. Further studies of woodcock’s helminths on the territory of Mordovia
require both an increase of the number of birds studied and an expansion of research sites,
which will allow a better understanding of the epidemiological processes occurring in wild

bird populations.
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HOBBIE JAHHBIE O T'EJIbMUHTAX BAJIBJIIHEITA
SCOLOPAX RUSTICOLA (AVES, CHARADRIIFORMES)
CPEJIHET'O TIOBOJIXbS (EBPOIIEMCKA ST POCCHUS)

H. 1O. Kupunnona, A. A. Kupumios, C. H. CriupuoHos

KuroueBble cioBa: Scolopacidae, mapasurndeckue 4epBy, MopaoBus

PE3IOME

Brepeeie u3yueHa reapMuUHTO(AyHa BanpamHena Scolopax rusticola na tepputopun Mopo-
BuH. JIBaanarh naTh 0coOeil KylIMKOB ObLIM M3y4eHbl METOJOM HEMOIHOTO I'eJIbMHHTOJIOINYECKOTo
BekphIThs B anpene 2019, 2020, 2022 rr. Beero y BanpIIIHENOB OBUIO OTMEYEHO 9 BHIOB TElb-
MUHTOB: Lyperosomum alaudae, Scolopacitrema cubrensis, Anomotaenia clavigera, Fuhrmannolepis
scolopacina, Aploparaksis pseudofilum, Dispharynx nasuta, Hadjelia truncata, Tetrameres dubia u
Agamospirura macracanthis, juv. I3 Hux tpemarona L. alaudae, nemaronsl D. nasuta, H. truncata
u A. macracanthis, juv. ObUIH 3apErHCTPUPOBAHBI BIiepBbIC Y S. rusticola. TlpuBenaeHsl MOPQOIOTH-

YeCKHe OMUCaHUs M (OTO ITUX MapasUTOB.
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Sartoriana spinigera is an edible freshwater crab species that plays an important role as an inter-
mediate host of Microphallus indicus and Paragonimus westermani. P. westermani, the lung fluke, has
been reported from northeastern India bordering Bangladesh and other parts of India. Nonetheless the
existence of P. westermani in Bangladesh is yet to investigate. Therefore, the objective of the study
was to estimate the prevalence of lung flukes in Bangladesh. During the survey, the metacercariae
of food-borne trematodes were investigated from a total of 261 fresh-water crabs collected from
different locations in Bangladesh. Only the metacercariae of M. indicus were recovered. The overall
prevalence of M. indicus metacercariac was 26% with intensity of 1-63 per crab. The highest preva-
lence was recorded from Naogaon district (83.33%), followed by Sirajgonj (57.5%), Rajshahi (40%),
Brahmanbaria (16%), Narsingdi (15%), Faridpur (10%), and Sunamgonj (7%). None of the crabs
from Rangpur, Thakurgoan, Jashore, Meherpur, Magura, Barguna, Sylhet, Kishorgonj, Cox’sBazar,
and Bandarban were infected. Among the water bodies, the highest number of infected crabs was
found in the rivers (56%) followed by haor, canal, and ditches (5%). To the best of our knowledge,
this study reports M. indicus for the first time from Bangladesh.

Keywords: Freshwater crabs, Sartoriana spinigera, Microphallus indicus, metacercariae, preva-

lence, Bangladesh
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Crabs are important exportable fishery items and hidden resources of Bangladesh
(Ahmed, 1991). Food-borne trematodiasis (FBT) is a neglected tropical disease bearing
zoonotic significance. They are transmitted through the consumption of raw or undercooked
aquatic foods that harbor the metacercaria affecting humans. More than 40 million people
are getting infected and more than 10% of the world’s population is at risk of FBT infection
(Keiser, Utzinger, 2005, 2009; Sripa et al., 2010; Toledo et al., 2011). The Crustacea-borne
trematode infections are caused by fluke parasites belonging to the families Paragonimidae,
Microphallidae, Lecithodendriidae, Brachylaimidae etc (Yamaguti, 1971; Anantaraman,
Subramoniam, 1976; Janardanan et al., 1987). Paragonimus westermani (Kerbert, 1878;
Braun, 1899) have been regarded as the most common and widely distributed human
pathogen in Asia (Miyazaki, 1974). Paragonimus heterotremus, P. westermani, P. miyazakii
manipurinus, and P. skrjabini (Chen, 1959) has been reported from Manipur, Nagaland,
Arunachol, and Meghalaya states in India (Singh, Singh, 1997; Narain et al., 2003; Singh
et al., 2009). Therefore, there is a high chance of their existence in Bangladesh. Hence,
the present study was primarily aimed to investigate the occurrence of Paragonimus spp.
in freshwater crab in different locations in Bangladesh.

Along with Paragonimus metacercariae, microphallid metacerceariae have also been
reported from crabs in Meghalaya, the northeast India (Goswami et al., 2013). The family
Microphallidae is a digenean taxon representing more than 160 species from 28 genera and
10 subfamilies (Bray et al., 2008). They are mostly found in the intestines of vertebrates,
mainly birds (Martorelli et al., 2004) such as herring gulls, shore-birds and among mam-
mals, especially rodents (Deblock, 2008). Infective metacercarial stages of microphallid
flukes commonly occur in Crustacea (Heard, Overstreet, 1983; Pung et al., 2002) and
xiphosuran second intermediate hosts, such as crabs, barnacles, and the king crab (Anan-
taraman, Subramoniam, 1976). Other Microphallus spp. reported in India are Microphallus
nicolli (Anantaraman, Subramoniam, 1976), M. dicaecus (Mukherjee, Ghosh, 1967) and
M. indicus (Mukherjee, Ghosh, 1967) .

Freshwater crabs play an important role in transmitting metacercariae to the final host.
Poor and marginal people of Bangladesh eat freshwater crabs seasonally, and the tribal
people eat raw, uncooked, or pickled crabs regularly. As the metacercariae are distributed
in northeast India, their prevalence in Bangladesh would not be surprising. Unfortunately,
no attempt has been made yet to investigate the crab-borne trematode infection in Ban-
gladesh. Therefore, the present study aimed to test whether trematode metacercariae occur
in fresh-water edible crab species, the potential intermediate hosts for digenetic flukes, in

selected localities of Bangladesh.
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MATERIALS AND METHODS
Sampling area and crab-catching

A total of 261 crabs were collected from different geographic areas of Bangladesh, namely:
Bandarban, Sylhet, Sunamgonj, Kishorgonj, Rajshahi, Rangpur, Naogaon, Thakurgoan, Sirajgonj,
Barguna, Cox’s Bazar, Brahmanbaria, Narsingdi, Meherpur, Jashore, Magura and Faridpur districts.
For further studies, the specimens were either preserved in 70% ethanol in a plastic container or

kept in the bucket full of water.
Crab identification

For the identification of freshwater crabs, morphological characteristics of each specimen were
studied in detail. The color, shape, size of the whole body, the carapace brown chillete color; the
texture and shape of the carapace were considered for the crab identification. Species identification
was based on by keys and description of Wood-Mason (1871).

Collection and preservation of metacercariae

After removing the carapace and the internal organs, the body and leg muscles were blended
in 10.0 mL acid-pepsin (1g pepsin and 1 liter of 0.7% hydrochloric acid (HCI); 1 : 1000) using the
blender. Acid-pepsin solution (Artificial gastric juice) was used to facilitate the digestion of the host
tissue. Blended crab tissues were incubated at 37°C overnight (Tandon et al., 2007). The subsequent
digest was filtered through a wire sieve (1 mm mesh), allowed to sediment, and washed several
times. After the removal of the supernatant, the sediment was placed into Petridishes and observed
under a binocular microscope. Then, the metacercariae were collected, and counted the number of
metacercariae to assess the intensity, and preserved in 70% ethanol at 4°C for further morphological
identification.

Whole mounting

The newly collected fresh metacercariae were placed on a glass slide. After adding a few drops
of PBS solution, the slide was placed under binocular microscope. The outer shell of the metacercaria
was broken down with the help of a needle to remove the pyriform-shaped larva. The larva was
straightened, and then the coverslip was placed on it and tied with a thread. The slides were kept in
a coplin jar containing 70% alcohol at least overnight, and the flattened specimens were processed
for whole mounts. For staining, specimens were transferred to 50% ethanol and distilled water for
an hour each. Then specimens were placed in hematoxylin solution for 24 hours. The excessive stain
was removed by acid alcohol (3% HCI). The stained specimen was dehydrated with ascending grades

of alcohol (70-100%), cleared in xylene and mounted with Canada balsam.

RESULTS
Morphological description of metacercariae
The excysted metacercariae were morphologically identified as M. indicus based on the
keys and description of Mukherjee and Ghosh (1967). Metacercariae when removed from
crabs round (Fig. 14), cysts elliptical with a prominent thick wall composed of two lay-
ers. Outer layer thick but transparent, and inner layer thin. Vitelline glandular cells clearly
visible in two opposite poles of encysted metacercariae (Fig. 1B).
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On whole mounts, the body is pyriform and minute. The oral sucker is subterminal;
ventral sucker post-equatorial (Fig. 1D). Oesophagus is long, bifurcating in mid body
region. Intestinal caeca are short, pretesticular and preacetabular (Fig. 1D). Testes are
symmetrical, one on either side of ventral sucker; cirrus present, curved at level of caecal
bifurcation; cirrus is well-developed. Ovary located on the right side of the ventral sucker
or slightly overlapping right testis (Fig. 1D). Vitelline glandular cells are arranged in two

groups, one with seven lobes right, other with six lobes left (Fig. 1D). Excretory vesicle
is V-shaped (Fig. 1C).

Figure 1. Different body parts of the larval stage of Microphallus indicus. A — freshly harvested
metacercariae of M. indicus from infected crabs, B — encysted Metacercariae pressed with glass
slide (4X), C — excretory vesicle ‘V’ shaped (10X), D — excysted metacercariae with whole mount
(Ventral view). Ovary located on right side of ventral sucker. Vitelline glandular cell in right 8 and
in left 7 (10X). os — oral sucker, cb — caecal bifurcation ¢ — caeca, sv — seminal vesicle, vs — ven-
tral sucker, ov — ovary, ts — testes, vt — vitellaria, ev — excretory vesicle.

Identification of metacercariae

These morphological characters of the metacercariae were in accordance with those
described by Mukherjee and Ghosh (1967); and Goswami et al. (2013), so they were identi-
fied as M. indicus. Unlike M. indicus, M. nicolli metacercariae have a Y-shaped excretory
vesicle a 3-layer spherical cyst (Anantaraman, Subramoniam, 1976), and M. dicaecus have
multi-layer: outer layer thin; inner layer thick; ovoid cysted with V-shaped excretory pore
(Mukherjee, Ghosh, 1967).
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Prevalence of microphalid metacercariae

Among the 261 crabs collected, none were found to harbor the metacercariae of Para-

gonimus spp. in any of the areas studied, and 66 (26%) were found to harbor microphalid

metacercariae (Table 1). However, the highest metacercarial infection prevalence (83.33%)
was observed in the crabs collected from Naogaon, followed by Sirajgonj (57.5%), Ra-
jshahi (40%), Brahmanbaria (16%), Narsingdi (15%), Faridpur (10%), and Sunamgonj
(7%). None of the crabs collected from Rangpur, Thakurgoan, Jashore, Meherpur, Magura,
Barguna, Sylhet, Kishorgonj, Cox’s Bazar and Bandarban were infected (Table 1). The

highest intensity of metacercariae was found in crabs from Naogaon (1-63 metacercariae
per crab), followed by Narsingdi (4-60 per crab), Sirajgaonj (1-33 per crab), Rajshahi
(1-12 per crab), Brahmanbaria (2-6 per crab), Faridpur (0-5 per crab), and Sunamgonj
(0-5 per crab), respectively.

Table 1. Prevalence and burden of microphallid metacercariae in freshwater crabs collected
from 17 districts in Bangladesh

Number of crabs

Prevalence,

Abundance

Location Examined | Infected % Intensity (MeanSD) F value
Sirajgon; 40 23 57.5 1-33 4.78+7.27

Naogoan 36 30 83.33 1-63 13.43£14.01

Rajshahi 10 4 40 1-12 2.0+0.0

Rangpur 10 0 - -

Thakurgoan 10 0 - -

Jashore 10 0 - -

Faridpur 10 1 10 0-5 0.5+1.58

Meherpur 10 0 - - *5.70
Magura 10 0 - -

Barguna 10 0 0 - -

Brahmanbaria 25 4 16 2-6 0.6+1.52

Narsingdi 20 3 15 4-60 3.75+1.29

Sylhet 15 0 0 - -

Sunamgonj 15 1 7 0-5 0.5+1.29

Kishorgonj 10 0 0 - -

Cox’sBazar 10 0 0 - -

Bandarban 10 0 0 - -

Total 261 66 26

SD = Standard Deviation. * indicates that statistically 1% level of significance.

The highest prevalence was found in rivers (56%), followed by haor, canal, and ditches
(5%) (Table 2). None of the crabs collected from the ponds were found to harbor meta-

cercaria.
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Table 2. Prevalence and burden of metacercariae in freshwater crabs according
to types of waterbodies

Location Examil:el;ber of crallzzecte d Prevalence, % Intensity

River 121 61 56 1-63

Haor, canal and ditches 100 5 5 1-33

Ponds 40 0 0 -
DISCUSSION

Paragonimus westermani is widely distributed in south and southeast Asian country
such as Japan (Miyazaki, 1991), Korea (Miyazaki, 1991), China (Miyazaki, 1991), Vietnam
(Doanh et al., 2009), Thailand (Sugiyama et al., 2007), and Sri Lanka (Devi et al., 2010).
P westermani are prevalent in the northeast India namely, Nagaland, Arunachol, and Ma-
nipur (Narain et al., 2003; Tandon et al., 2007; Devi et al., 2010). Despite of bordering
Bangladesh in the east, there was no previous study of P. westermani in Bangladesh. In this
study, the recovered metacercariae were not morphologically matched with P. westermani.
In addition, recovered metacercariae morphologically identified to M. indicus described by
Mukherjee and Ghosh (1967). Although the reasons behind the absence of P. westermani
are Bangladesh are not clear, the differences in the food habit of most of the people in
the country might contribute to the unavailability of the parasites. In the present study, a
total of 261 trapped crabs were examined, and identified as S. spinigera. The occurrence
of M. indicus was reported from crabs (Barytelphusa lugubris, Potamiscus manipurien-
sis) in northeast India namely, Assam, Meghalaya, Manipur (Athokpam, Tandon, 2013;
Goswami et al., 2013), while M. nicolli was recovered from Madras, South India (Anan-
taraman, Subramoniam, 1976). Therefore, the existence of microphallid metacercariae in
freshwater crabs in Bangladesh was anticipated. In addition, microphallid metacercariae
have also been reported from sand crabs and brackish-water prawns near the south-eastern
coast of the Indian subcontinent (Anantaraman, Subramoniam, 1976; Jayasree et al., 2001).
A comparison of the morphological features of M. indicus (Mukherjee, Ghosh, 1967) de-
scribed so far from crustacean hosts in India reveals a close similarity to the metacercarial
stage recovered in this study. The present study showed that the microphalid metacercaria
is distributed in different districts of Bangladesh. Metacercariae of M. indicus were also
recovered from Barytelphusa lugubris and Potamiscus manipuriensis in Meghalaya and
Assam, and Manipur, respectively (Goswami et al., 2013). In contrast, Sartoriana spinigera
are abundantly found in the mud soil, and wetlands of Bangladesh, Pakistan, and India
(Assam, Meghalaya, Manipur, Arunachal, Bihar, West Bengal). Therefore, they can act as
second intermediate hosts of the microphallids in Bangladesh. This study gives an overview
on the metacercarial infection of freshwater crabs in Bangladesh. In this study, the overall
prevalence of M. indicus was 26%, where the intensity from 1 to 63 per crab. The overall
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prevalence of microphalid is higher than that reported in Assam (15.70%, Goswami et al.,
2013), and Manipur (15%, Athokpam, Tandon, 2013) in India. On the contrary, this preva-
lence is much lower than the prevalence (91.05%) with extremely high intensity (285/crab)
reported from Meghalaya (Goswami et al., 2013) in India. In addition, the intensity of
metacercariae of our study is lower than the findings of previous study (Goswami et al.,
2013). The variation in the prevalence might be due to the variations in sampling size,
different geographic locations, species of intermediate host, and availability of final host.

In this study, the northern parts of Bangladesh showed the highest metacercarial in-
fection, which might be due to availability of intermediate crab hosts and final hosts.
These northern regions of Bangladesh are predominantly river based, with year round water
availability. So, the crabs and snails inhabit these areas all the year round. AEZ-3, AEZ-4
and AEZ-5 containing northern parts of Bangladesh, namely Naogaon, Rajshahi, Natore,
Pabna, and Sirajgonj, conveys common rivers and beels (Chalanbeel), a large water body.
Moreover, a large population of wild ducks inhabit these areas, which might transmit eggs
to the intermediate hosts via feces.

The present study showed the highest prevalence of microphalid metacercariae in the
crabs trapped in rivers (56%) followed by haor, canals, and ditches (5%), and ponds (0%).
The intermediate snail host, crayfishes, and crabs can share the habitats in both in Ban-
gladesh and India due to some common rivers. Due to the availability of food and water
all over the year, crabs get a good environment in the river where they can complete their
life cycle easily. Then, the intermediate hosts, crabs, are predated by the final host like
shore birds, herring gulls, jackals, wild ducks, turtles etc. Moreover, water fowl migrate in
Bangladesh during winter season which can play an important role in dispersing parasites.
Due to the lack of final host at pond and no connection with infected source, there are
probably no infections in the ponds.

CONCLUSION

This study investigates the prevalence of M. indicus metacercariae in freshwater crabs
from different locations in Bangladesh for the first time. However, this study could not de-
tect any metacercariae of P. westermani in any of the water bodies examined in Bangladesh.
Nevertheless, molecular study of the freshwater crab-borne metacercariae in Bangladesh
may provide a more comprehensive information.
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I[NEPBOE COOBIIIEHUE Ob OBHAPYXXEHIN
MICROPHALLUS INDICUS B IIPECHOBOJHOM KPAEBE
SARTORIANA SPINIGERA B BAHTTIAIEII

Anp Baced, Anyn Kymap Anxukapu, C. M. AOnymnax, Yuaii Kymap Moxanra

KiioueBble ciioBa: npecHOBOJHbIE KpaObl, Sartoriana spinigera, Microphallus indicus,
MeTalepKapHu, paclpoCTpaHeHHOCTh, baHmiagemn

PE3IOME

Sartoriana spinigera — 3T0 TIPOMBICIIOBBIH MPECHOBOAHBIN Kpad, KOTOPBIN MIPaeT CyIIECTBEH-
HYIO POJb B Ka4eCTBE MPOMEXYTOUHOTO Xo3stuHa Microphallus indicus w Paragonimus westermani.
Jlerounas tpemarona P. westermani panee oTMeueHa B CE€BEpO-BOCTOYHON MHiauu, rpannyanieit
¢ banrmazgem, u B apyrux paiionax Mumun. Msl uccnenoBanu 261 5K3. IPEeCHOBOIHBIX KPaboB 13
pa3HbIx paiioHoB banrmagem. OOHapyKeHBI TOJIBKO MeTanepkapuu M. indicus, obmmas 3apakeHHOCTb
KOTOPBIMH COCTaBWIH 26% IIpU MHTEHCHUBHOCTH 1—63 NMYMHOK B OXHOM Kpabe. DTO mepBoe
obuapyxeunue M. indicus B banrnanem. Haubosnplee KoIu4ecTBO 3apakeHHBIX KpaOoOB HalJeHO
B okpyre Naogaon (83.33%), menbie ux Obuto B Sirajgonj (57.5%), Rajshahi (40%), Brahman-
baria (16%), Narsingdi (15%), Faridpur (10%) u Sunamgonj (7%). Hu oxun u3 xpados, coOpan-
HeIX B Rangpur, Thakurgoan, Jashore, Meherpur, Magura, Barguna, Sylhet, Kishorgonj, Cox’sBazar
u Bandarban, He Ob11 3apaxen Tpemarogamu. Hanbonee 3apaxeHHBIMH MeTaniepkapusaMu M. indicus
OKa3alInuch Kpadsl n3 pek (56%), 3HAUNTENEHO MEHBIIE 3apaKCHHOCTh 0C00eH B BOXHO-OOJIOTHBIX
cucTeMax (xaopax), KaHajax u kaHaBax (5%).
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IIpencraBiieHbl pe3yabTaThl UXTHONAPA3UTOJOTUYECKUX HCCIEIOBAHUN PBIO, BHUIOBICHHBIX
B p. JIrorora (roxxHbIi Caxanus). Mcrnonb30BaHbl cTaHAAPTHBIE MAPa3UTOIOTHUECKIE METOIBI paboThI
(brrxoBckas-ITaBnoBekas, 1985). Bekpeito 12 BUIOB pBIO, IECTh U3 HUX HCCIEAOBAHO BIIEPBBHIC:
Carassius gibelio, Hypomesus nipponensis, Salvelinus curilus, Gasterosteus sp., Eleginus gracilis,
Megalocottus taeniopterus. 1o pe3ynbraraM OpUTHHAIBHBIX HCCIECIOBAHUN U JINTEPATYPHBIX JAHHBIX
BBISIBJICHO 42 BHJA M HEOMPEACICHHBIX J0 BUaa (HOpM I'eIbMUHTOB, B TOM YHCIIC MOHOTCHEH O,
nectox 9, tpemarox 14, ckpebueii 3, memaron 10. Y pei6 peku Jlrortora 10 BHIOB MpeCHOBOIHBIX
TeJIbBMUHTOB 3apETHCTPHPOBAHBI BIIEPBEIE, HOBBIE X03s5ieBa B OacceiiHe pekn OTMEUeHBI Juisi 15 BUIOB
TeIbMHHTOB.

KaroueBnie cioBa: octpoB Caxanuu, peka Jlrorora, reIbMUHTEI, IPECHOBOIHEIE PHIOBI, MPHU-

OpexXHbIE PHIObI
DOI: 10.31857/S0031184724040057, EDN: BNFNGF

Peka Jlrotora — xpynzeimuii Bonorok tora o. Caxanus. B Hell cocpeoTOYeHbl OCHOB-
HBIE HEPECTOBbIE IJIOMIAAN TUXOOKEAHCKHX JOCOCEH M IPYyTruX MPOMBICIOBBIX PBIO 3all.
AnmBa. Ha pexe pa3BuTO JIIOOUTENBCKOE PHIOOIOBCTBO, UTO JIeJaeT OCOOCHHO aKTyaJIbHBIM
n3y4YeHHne napasuTodayHbl ee prIOHOTO HACETICHHSI.

WccnenoBannst BogHOW OMOTHI pekn JItoTora OBUIM BBHIOJHEHBI B COOTBETCTBHHU C Ka-

JIeHIapHbIM TutaHoM pabot Caxanuackoro HUUM peiOHOTO XO03siicTBa M OKeaHOTpaduu
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(B Hacrosimee Bpemst Caxammuckuii ¢mmuan @I'EHY «BHUPO») B 2011 1. B pesymsrare
KOMIUIEKCHBIX paboT onucaHbl UXTHO(ayHa, MaKpO300OEHTOC, MUKPOOHUOILIEHO3bI, (PUTO-
u 3o0omnankToH (Huxwutur u ap., 2013; Jlabait, 2014; Xusorsmosa u ap., 2016, 2017).
[Ipu n3yuyenun nxrrodayHsl peku coOpaH Mapa3uTOIOTMUECKUH MarepHa, 4acTh KOTOPOTO
OrpuTa Ipencrasnena panee B padorax C.I. CokomnoBa ¢ coaBropamu (Coxonos u ap., 2012,
2014; Coxkonos, ®pososa, 2015). ABropamu otmeueHsl: Proteocephalus longicollis (Zeder,
1800) Benedict, 1900; Cyathocephalus truncatus (Pallas, 1781) Kessler, 1868; Crepidostomum
metoecus (Braun, 1900) Braun, 1900, Crepidostomum farionis (Miiller, 1780) Liihe, 1909;
Cystidicola farionis Fischer, 1798; Pseudocapillaria salvelini (Polyansky, 1952); Rhabdo-
chona zacconis Yamaguti, 1935; Rhabdochona oncorhynchi (Fujita, 1921) Fujita, 1927,
Salmonema ephemeridarum (von Linstow, 1872) Moravec, Santos & Brasil-Sato, 2008.

3aJ1. AHUBa

Pucynok 1. Kapra-cxema ygacTkoB cOopa mapa3uTOIIOTHYECKOTO MaTepHuaa:
putpane-3nuputpans (ctanuus Ne 1), mesoputpans (cranuus Ne 2),
acTyapHas 30Ha (ctanmus Ne 3), moitmeHHOe o3epo (ctaHims Ne 4).

Figure 1. The schematic map of the sites for collecting parasitological material:
ritral-epiritral (Ne 1), mesoritral (Ne 2), estuarine zone (Ne 3), floodplain lake (Ne 4).

Lenpto HacTosmeit paboThl siBiIseTCst popMUpOBaHHUE (HAyHUCTHIECKOTO CITMCKA Tellb-
MHUHTOB pbIO peku Jlrotora mo opuruHainbHbIM (MccienoBanus B 2011 1) u omyOnrKkoBaH-

HBIM JTaHHBIM.
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Marepuan Ui napasuTOIOTHUECKUX HCCIEAOBAHUM ObUI COOpaH B PE3ynbTaTe NXTHO-
sorudeckoi cbemkn Ha p. Jlrorora B 2011 . (Huxutun u ap., 2013). [lnsg BeutoBa puio
UCIIOJIb30BAJIM YeThIpe ydyactka (puc. 1): purpanb-snupurpaib (cranuus Ne 1), mezopu-
Tpans (ctannus Ne 2), sctyapHas 30Ha (ctaHuus Ne 3) m MOWMEHHOE 03epo (CTaHIHUA
Ne 4). Dxonoro-reorpaguueckne Ha3BaHUS YYaCTKOB PEKH NPHUBEJICHBI B COOTBETCTBHU
¢ npeacrasienusmu B.B. boraroBa u A.C. ®enoposckoro (boraros, ®enoposckwii, 2017).

Tadmuua 1. KommuecTBo u OHoornyeckre moKa3aresn BCKpPBITHIX peIO p. Jltotora B 2011 T
Table 1. The number and biological indicators of the opened fish of the Lyutoga River in 2011

Jata Howmep | Konmu., | Macca tena, Jmuna
Bt priGer BBUIOBA | CTAHLIUU | OK3. r (AD), cm
CaxaJmHCKast KpacHOIepKa-yrait 27.04 3 10 254 £47.5 25+1.1
Pseudaspius sachalinensis
ikolskii, 1
(Nikolskil, 1889) 1805 | 3 9 | 109370 | 19.7£03
21.06 3 10 |2533+37.6| 243+1.0
10.11 4 10 107.3+8.8 | 18.7+0.6
Kpynnouenryiinast kpacHonepka-yrai 24.08 3 20 278.12+22 | 24.6+0.7
Pseudaspius hakonensis (Gunther, 1877)
10.11 3 15 243 +153 | 245+04
CepeOpsHbIii Kapach 24.08 4 5 HET JaHHBIX | HET JaHHBIX
Carassius gibelio (Bloch, 1782)
Mopckast MaopoTasi KOproIka 10.11 3 3 HET JJaHHBIX | HET JaHHBIX
Hypomesus japonicus (Brevoort, 1856)
SInoHcKas MajaopoTas KOprolika 21.06 3 10 12.56 £0.65 | 12.56 £ 0.17
Hypomesus nipponensis McAllister, 1963
SIlnoHckuit ycarslii roser 18.07 2 15 9.07+1.2 85+04
Barbatula oreas (Jordan & Fowler, 1903)
Cuma 07.10 1 15 6.05+£0.6 | 7.62+0.25
Oncorhynchus masou (Brevoort, 1856)
Kynmxa 18.05 3 2 HET JAaHHBIX | HET JAHHBIX
Salvelinus leucomaenis (Pallas, 1814)
Oxnas manbpma 24.08 1 7 HET JaHHBIX | HET JAHHBIX
Salvelinus curilus (Pallas, 1814)
Tpexurnas KoIromKa 24.08 4 9 HET JaHHBIX | HET JaHHBIX
Gasterosteus sp.
JlanpHeBocTOUHAsI HaBara 10.11 3 5 247.6+15.8 | 30.84+0.8
Eleginus gracilis (Tilesius, 1810)
HOxHast JabHEBOCTOYHAS IIMPOKOJIO0KA
Megalocottus taeniopterus (Kner, 1868) 10.11 3 10 131101 | 22.1£0.7
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OO670BEI PHIO BBHIMTOTHSUTN CTaBHBIMU CeTSIMH JUTHHON 30 M C pa3iHyHBIM IIAroM sSYeH
(25%25, 30x30, 40%40, 50x50, 55%55 MM) U ¢ BBICOTOM CTEHKHM MoJoTHA 2—3 M. B Huxk-
HEM TEUEHHUU PEKU HCIIOJIb30BAIM 3aKUJIHOW HeBoA HnuHOW 40 M, BBICOTOH CTEHKH 3.5 M
u stueeid 10x10 MM, ¢ MenkostueiHOM (6X6 MM) BCTaBKOi B MOTHE. B HEOOINIBIINX NPUTOKAX
B JICTHUI meproy OblIa MCIOIb30BaHa MaJIbKOBas BOJIOKYyIIA JUIMHOH 10 M (s1aest 3—5 Mm)
" cadok (sraest 3%3 mm).

Jlyist yCTaHOBIICHHSI CHCTEMAaTHYECKOTO TOJIOKEHUS PhIO MCIIOIB30BAN ONPEICIUTEIH
u atnacel (I'pumenxko, 2002; Jleman, Ecun, 2008; Jlmanbepr, Jleresa, 1965; Jluanoepr, Kpa-
crokoBa, 1987; Amaoka et al., 1995). B xomne napa3utogoruyeckoro aHajim3a BCKphITO 155
9Kk3. 12 BUIOB pbIO, W3 HUX OMOIOTHYECCKOMY aHAIN3y MOABEPrHYTO 7 BHIOB (Tabdm. 1).
Hcnosnb30BaHbl CTaHIapPTHBIE METO/IBI cOOpa U 00pabOTKY Mapa3uTOIOrMUeCKOro Marepuaia
(bsrxoBckas-ITaBnoBckast, 1985).

B kadecTBe XapaKTepHCTHK 3apaKEHHOCTH HCIOJIb30BAaHbI: 9KCTEHCUBHOCTh MHBA3UH —
KOJIMYECTBO 3apakeHHBIX PbIO (%), MHACKC OOMIIMS — CpeJHee KOJIMYECTBO Iapa3uTOB
B OJIHOH pBIOE, a TaKke MHTCHCUBHOCTh MHBA3UM (MHHUMAIBHOE U MaKCHMAaJIbHOE KOJIHYe-
CTBO IIapa3HuTOB B OJIHOH pbIOe). B ciyuae Hepenpe3eHTaTHBHBIX BHIOOPOK BCKPBITHIX PhIO,
KOJIMYECTBO Mapa3nTOB MPUBEICHO B CKOOKax (9K3.). B MpHBOAMMEBIX JMTEpaTypHBIX JaHHBIX
aBTOpCcKas (hopMa IMpPEeCTABIECHHS 3apaKeHHOCTH COXPaHEHa M BBIPAXKEHA CIIEAYIOIUM 00-
pas3oMm: mepeJ KOCOil 4epToi — KOJIMYECTBO 3apa)KEHHBIX PbIO, IMOCIIE YePThl — KOJIUUECTBO
00CIIeTOBaHHBIX, MOCIIE 3aMATONH — HHTEHCUBHOCTh MHBA3MH.

BunoBbie Ha3BaHMs pHIO yKa3aHbl B COOTBETCTBHM C TAKCOHOMHUYECKUMH PEBU3HSIMU
10 ANIEKTPOHHOH Oa3e maHHBIX Eschmeyer’s catalog of fishes https://www.calacademy.org/
scientists/projects/catalog-of-fishes (mara obpamienus 07.04.2024). Ha3BaHusi reJIbMHHTOB
MIPHUBEJCHBI B COOTBETCTBUU ¢ TpeacTaBieHusiMu WORMS https://www.marinespecies.org.

B pesynmsrate mpoBeeHHBIX MCCIIeNoBaHNH y prIO p. JIroTora 3apeructpupoBano 42 Buma
W HEOIpeeNICHHBIX 10 BHJa (OPM TeIbMHUHTOB (B TOM 4Hcie 35 Mo pe3yinbrataM OpH-
THHAJBHBIX MCCIENOBAHUI M 7 MO JUTEpaTypHBIM JIaHHBIM). Jlajgee B cuCTeMaTHYECKOM
HOPSIJIKEe NPUBEJCH NIepeYeHb BHJOB TEIbMHHTOB C yKa3aHHEM X035€B, MECTa BbLIOBA, 3a-

Pa’KEeHHOCTH W JIOKAJIHM3AIHH.
Knacc Monogenea

Dactylogyrus pseudaspii Gussev, 1953

Xo3sivH (MecTo 00HAPYKEHUsI), 3aPAKCHHOCTD: Pseudaspius sachalinensis (cranmumst Ne 3,
18.05.11), 15%, 0.35 £ 0.2, 1-4 7x3.

Jlokanu3anusi: »abepHbIe JICNECTKH.

[pumeuanwne: D. pseudaspii y kpacHonepku P. sachalinensis B pexe Jlrotora peructpu-

pyetcs Brepsbie. Omucanne BUaa cooTBEeTCTByeT THoBoMy (I'yces, 1985).
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Dactylogyrus formosus Kulwiec, 1927

Xo3suH (MecTo 00HapYKeHHs), 3apakeHHOCTh: Carassius gibelio (ctanmus Ne 4), 3 3k3.
Jlokanu3anus: »aOepHbIE JIENEeCTKH.

[Ipumeuanue: D. formosus 'y xapacs C. gibelio p. Jltotora perucTpupyercst BIEepBbIE.

Onwucanune Buna coorsercTByer TrmoBomy (I'yces, 1985).

Dactylogyrus vastator Nybelin, 1924

Xo3siuH (MecTo OoOHapyKeHus ), 3apakeHHOCTh: Carassius gibelio (ctanmust No 4,
24.08.11), 1 aks.

Jlokanuzanusi: xa0epHbIC JICTICCTKH.

[Ipumeuanue: D. vastator y xapacst C. gibelio B 6acceiine p. JlioTora peructpupyercs

BriepBele. Omucanne BUaa cooTBEeTCTByeT THoBoMy (I'yces, 1985).

Gyrodactylus sedelnikowi Gvosdev, 1950

Xo3auH (MecTo OO0HApYyKeHHs:), 3apakeHHOCTb: Barbatula oreas (ctanmus Ne 2,
18.07.11), 40%, 1.1 £ 0.5, 1-7 k3.

Jlokanu3zauusi: kaOepHbIC JICTIECTKH.

[pumeuanue: G. sedelnikowi ronbua B. oreas p. JIroTOora perucTpupyercs BICpPBEIC.

Omnucanue Buaa coorBercTByeT TUnoBomy (I'yces, 1985).

Gyrodactylus sp.

Xo3suH (MeCcTO OOHApPYXKCHHUS), 3apaxeHHOCTh: Gasterosteus sp. (ctanuus Ne 4,
24.08.11), 5 aks.

Jlokanu3anusi: TIaBHUKH.

[Mpumevanue: uaeHTH(GUKAINS HEBO3MOXKHA, B CBSI3M C MOBPEXKICHUEM MaTepHaa rpu

cbope.

Paradiplozoon sp.

Xo3siMH (MecTo 0OHapyKeHUs), 3apaKEeHHOCTh: Pseudaspius hakonensis (ctanmus Ne 3,
24.08.11), 25%, 1.5-0.7, 2—11 5k3.

Jloxanuzanus: »aOepHbIe JIENEeCTKH.

[Ipumeuanue: o Haxonke Paradiplozoon sp. 3alUTaHUPOBAHO OTIEIBHOE COOOIICHHE.
Knacc Cestoda
Khawia parva (Zmeev, 1936) Kulakovskaya, 1961

Xo3suH (MecTo 00HApYKEHHUsI), 3apaKeHHOCTh: Pseudaspius hakonensis (ctanmus Ne 3,
27.04.11, 18.05.11), 1 ox3., 1 3x3., (cranuus Ne 4, 10.11.11), 1 ax3.

Jlokanu3anusi: KAIICUHHK.

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

Xo3suH (MecTo OOHApyXKeHHU:), 3apakeHHOCTb: Eleginus gracilis (ctanmmst Ne 3,
10.11.11), 1 axs3.
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Jlokanu3amnus: MmMoJIoCTh Tena.

Schistocephalus pungitii Dubinina, 1959

Xo3auH (MecTo OOHapyX eHHus), 3apaxxeHHOCTh: Gasterosteus sp. (cranuus Ne 4,
24.08.11), 1 oxs.

Jlokanuzanus: 1moyoCTh Teua.

Ipumeuanue: Schistocephalus pungitii y xomomiku Gasterosteus sp. p. Jlrotora peru-

cTpupyercs BrepBble. ONIIcaHne BHIA COOTBETCTBYeT THIOBoMY ([lyOmrmHa, 1987).

Ligula interrupta Rudolphi, 1810

Xo3suH (MecTo oOHapykeHHs), 3apakeHHOCTh: Carassius gibelio (ctanmus Ne 4,
28.04.11), 1 oxs.

Jlokanuzanus: 1moyIoCTh Tea.

IIpumeyanue: onucaHue BHUJA COOTBETCTBYET onucaHuro Digramma interrupta y
M.H. Ny6ununoii (1987), B coorBerctBum ¢ mpencraBmeHusMu WORMS https://www.

marinespecies.org. B SBJICTCS cMHOHUMOM Ligula interrupta (Ji et al., 2023).

Pelichnibothrium sp. pl.

Xo3suH (MecTo 00HapYKEHUsI), 3apaKeHHOCTh: Pseudaspius hakonensis (ctanmums Ne 3,
28.04.11), 1 axs.

Jlokanu3anus: numeBos,.

[IpuMedaHue: MUPOKO PACHPOCTPAHCHHBIH MOPCKON Mapas3uT, BCTPEUACTCS] B 3HAYU-
TEJILHOM KOJIMYECTBE B KUINEUHHKE W MUIOPHUECKUX MPUIATKAX JOCOCEBBIX PbIO, KEThI,
ropOymm u zip. (Bsutosa, 2003). OOHapyskeHne JaHHOTO mapasuTa B numieBoze (!) y kpyn-
HOUYCIIYHHON KPacHOINEPKU YKa3blBA€T HA CIy4YailHBIM Xapakrep 3apaxeHus. Bceien 3a
E.A. Bornanosoii (1963) u C.I. CokonoBeiM (2005) MBI 0OBSICHSIEM 3TO 3aryIaThIBAHUEM
KPaCHOIIEPKO# TeIbMUHTOB, OCBOOOXK/ICHHBIX M3 KHINEYHHKA MIYIIMX HA HEPECT JIocoCce-
BBIX, JIM0OO MMOEJaHUEM BHYTPEHHOCTEH mormOmux pero. Jlokanuzanus napasuTa M jata

o0cie0BaHNs 0COOM KPACHONEPKH KOCBEHHO IMOATBEPKIAIOT TO HPEIIIOIOKEHHE.

Proteocephalus longicollis (Zeder, 1800) Benedict, 1900

XozstuH (MecTo 0OHApYKEHHUs), 3apaKEeHHOCTh: Salvelinus leucomaenis (ctanmus Ne 3,
18.05.11), 1 axs.

Jlokanuzanus: KUILIEYHHK.

IIpumeuanue: panee (CoxonoB u ap., 2014) necrona Proteocephalus longicollis peru-

cTpupoBanace y S. leucomaenis p. Jlrorora, 6mu3 moc. Bricokoe, B urone 2001 1.

Proteocephalus sp.
Xo3auH (MecTo OO0HApYKEHHs), 3apakeHHOCTh: Barbatula oreas (ctanmus Ne 2,
18.07.11), 1 ok3.

Jlokann3anys: KUIICYHHUK.
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[Ipumedanue: onucaHue Mapa3uTa COOTBETCTBYET ONMMCAHMIO IIECTO/BI, OOHAPYKEHHOU

B utone 2001 . y B. oreas p. Jlrotora y noc. Beicokoe (CokomnoB u ap., 2014).

Cyathocephalus truncatus (Pallas, 1781) Kessler, 1868

XozsuH (MecTo obHapykeHus), 3apaxkeHHOCTh: Cottus amblystomopsis (p. Jlrorora
y moc. Bricokoe, utoms 2001 1) 1/2, 1 3x3., Salvelinus leucomaenis (p. Jlrotora y m. Bsico-
xoe, uronb 2001 1), 1/3, 2 k3.

Jlokanu3anust: KUIICYHHK.

[Ipumeuanne: cBemenus o Haxonake omyomukoBaHbl C.I. COKONOBBEIM C COaBTOpamMu

(CoxomnoB u ap., 2012).
Nybelinia surmenicola Okada in Dollfus, 1929 pl

Xo3sH (MecTo 00HApYKEHUS), 3apaKeHHOCTD: Pseudaspius sachalinensis (cranmus Ne 3,
21.06.11), 1 2Ks.

Jlokanusanus: KUIIEYHUK.
Knacc Trematoda

Diplostomum sp. mtc.

Xo3siuH (MecTo OoOHapyXeHHs), 3apakeHHOCTh: Barbatula oreas (ctanmus Noe 2,
18.07.11), 3 axs3.

Jlokanuzanusi: XpycTajuK.

[Ipumeuanue: uaeHTU(UKANSA HEBO3MOXKHA B CBSI3U C MOBPEXISHHEM HpH cbope

Marepuaa.

Diplostomidae gen. sp. mtc.

Xo3suH (MecTo oOHapyKeHHs), 3apakeHHOCTh: Carassius gibelio (ctanmus Ne 4,
24.08.11), 40%, 2.4 £ 1.5, 5-7 ax3.

Jlokanuzanusi: Myckynarypa.

[Ipumeuanue: 3apeTUCTpUpPOBAaHHBIC METalepKaphuu UMEIOT cXoncTBo ¢ Ciureatrema
perlatum (Ciurea, 1911) Heneberg & Sitko in Heneberg, Sitko & TéSinsky, 2019. dns
BHUIIOBOW HICHTHU(PHUKAIINN TPEOYIOTCS IMOBTOPHBIE COOPBI M MOJNEKYIIPHO-TCHETUYECKUE

HUCCICAOBAHMA.

Crepidostomum metoecus (Braun, 1900) Braun, 1900

XozauH (MecTo 0OHapyXeHUs), 3apaXeHHOCTh: Barbatula oreas (p. Tuobyt y m. Ya-
IUTaHOBO, OacceiH p. Jlrororu, utonb 2001 1) 2/7, 1 — 19Kk3.

Jlokanu3anusi: KAIICYHHK.

[Ipumeuanwne: cBeneHust o Haxomke omyomukoBanbl C.I. CoxonoBeiM ¢ coaBropamu (Co-

KOJIOB M 71p., 2012) nox HasBanueM Crepidostomum nemachilus.

Crepidostomum farionis (Miller, 1780) Lithe, 1909
Xo3suH (MecTo 0O0HapyKeHHs), 3apakeHHOCTh: Salvelinus leucomaenis (p. TuobyT

y 1. Yarmanoso, Gacceiin p. Jlrotorn, mroms 2001 1) 1/4, 2 k3.
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Jlokanu3anus: >KeTYHBIN My3bIph (FOBEHMIIBHBIE 0COOM).
[Ipumeuanue: cBenenus o Haxonke omyOmukoBaHel C. I. COKOIOBEIM C COaBTOpaMH

(CoxomnoB u ap., 2012).
Pronoprymna petrowi (Layman, 1930) Bray & Gibson, 1980

Xo3suH (MecTo 00HapYKEHUs), 3apakeHHOCTh: Hypomesus nipponensis (ctanmus Ne 3,
21.06.11), 3 aks.

.HOKaJ'II/IBaIII/IHZ KUIIICYHHUK.

Lepidapedon gadi (Yamaguti, 1934) Acena, 1947
Xo3sauH (MecTo OOHApyXKeHHUs), 3apakeHHOCTb: Eleginus gracilis (ctanmmst Ne 3,
10.11.11), 1 ax3., Megalocottus taeniopterus (cranmus Ne 3, 10.11.11), 1 sk3.

Jlokanu3anusi: KUIECYHUK.

Liliatrema sobolevi Gubanov, 1953 mtc.
Xo3swH (MecTo 00HApYKEHHs), 3apaKeHHOCTE: Megalocottus taeniopterus (cranmms Ne 3,
10.11.11), 11.8%, 0.3 £ 0.2, 1-4 k3.

Jlokanuzanus: MyCKysarypa.

Heterophyidae gen. sp. mtc.
Xo3suH (MecTo 00HapYKEHUs), 3apakKeHHOCTh: Hypomesus nipponensis (ctanuus Ne 3,
21.06.11), 86.6%, 8.6 = 2.0, 2-26 3xk3.

Jlokanuzanusi: yelyiHble KapMallKy.

Podocotyle reflexa (Creplin, 1825) Odhner, 1905

Xo3simH (MecTo OOHapyKeHHs), 3apaxeHHOCTh: Eleginus gracilis (ctannus Ne 3,
10.11.11), 100%, 30.8 £ 12.0, 2-69 k3.

Jlokanu3anusi: KUIICYHHK.

[Ipumevanue: TpeMaro/ibl COOTBETCTBYET U3BECTHOMY B JiuTeparype onucanuto (Blend,
et al., 2019; Sokolov et al., 2023).

Podocotyle sp.

Xo3sivH (MecTO 00HApYKEHHUS), 3apaKeHHOCTh: Megalocottus taeniopterus (cranmumst Ne 3,
10.11.11), 40%, 1.3 + 0.5, 2—4 k3.

Jlokanuzanusi: KUIICYHUK.

[Ipumeuanue: onmcanue Buaa COOTBETCTBYET onucanuio Podocotyle sp. 1, BBITOTHEH-
vomy C.I. CoxonoBsiM ¢ coaBropamu (Sokolov et al., 2023).

Zoogonoides viviparus (Olsson, 1868) Odhner, 1902

Xo3suH (MecTo 00HapYKEHH) 3apakeHHOCTh: Pseudaspius sachalinensis (ctanmust Ne 3,
27.04.11), 40%, 2.5 = 1.4, 1-12 k3., (cranmust Ne 3, 18.05.11), 33%, 0.44 = 0.2, 1-2 3K3.,
(cranmus Ne 3, 21.06.11), 20%, 0.4 + 0.3, 1-3 3x3., Pseudaspius hakonensis (craniust Ne 3,
24.08.11), 30%, 13.9 = 5.9, 10-89 ax3., (cranmus Ne 3, 10.11.11), 53%, 5.4 £ 2.3, 1-25 5x3.
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Jlokanu3anus: KUIICYHUK.

Derogenes varicus (Muller, 1784) Looss, 1901
Xo3siH (MecTo 00HApYKEHH), 3apaKeHHOCTh: Megalocottus taeniopterus (cranuus Ne 3,
10.11.11), 60%, 1.9 + 0.7, 1-7 k3.

Jlokanuzanus: Kenyaok.

Brachyphallus crenatus (Rudolphi, 1802) Odhner, 1905
Xo3zstH (MeCTO OOHapYKEHWsI), 3apaKEHHOCTh: Hypomesus nipponensis (cranuus Ne 3,
10.11.11), 60%, 0.9 + 0.3, 1-2 axk3.

Jlokanuzanus: Kenyaok.

Tubulovesicula lindbergi (Layman, 1930) Yamaguti, 1934
Xo3zstH (MecTo 0OHapYX)EeHHsI), 3apaKeHHOCTh: Salvelinus leucomaenis (ctanmus Ne 3,
18.05.11), 17 axks3.

Jlokanu3anyst: KUIIEYHHK.
Kmacc Palacacanthocephala

Echinorhynchus gadi Zoega in Miiller, 1776
Xo3smH (MecTo 00HapyKEHU), 3apaKeHHOCTE: Megalocottus taeniopterus (cranmus Ne 3,
10.11.11), 1 ax3; Eleginus gracilis (ctanmus Ne 3, 10.11.11) 1 axs3.

Hoxannaaum{: KUIIICYHHUK.

Pseudorhadinorhynchus leuciscus (Krotov & Petrochenko, 1956) Golvan, 1969

XozsuH: Pseudaspius sachalinensis (ctaauus Ne 3, 27.04.11), 50%, 1 £ 0.4, 1-4 7x3.,
(ctanmust Ne 4, 10.11.11), 2 2x3., Pseudaspius hakonensis (crannus Ne 3, 24.08.11,
10.11.11), 75%, 2.25 + 0.8, 1-16 2x3., 80%, 2.2 + 0.5, 1-7 x3.

Jlokanu3anusi: KUIIeYHHK.

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

Xo3stiH (MeCcTO 0OHApYKEHHs), 3apaKCHHOCTh: Megalocottus taeniopterus (cranmust Ne 3,
10.11.11) 17.6%, 0.2 £ 0.1, 1-2 3x3., Eleginus gracilis (cranmus Ne 3, 10.11.11), 3 ak3.,
Pseudaspius sachalinensis (cranuus Ne 3, 27.04.11), 3 k3.

Jlokanusanuys: IOI0CTh Tea.
Knacc Nematoda

Anisakis sp. 1.

Xo3siiH (MecTo 0OHAPYKEHUsI), 3aPAKCHHOCTD: Pseudaspius sachalinensis (cranmust Ne 3,
27.04.11, 21.06.11) 60%, 4.2 = 2.3, 1-45 »x3., 23%, 0.4 + 0.2, 1-3 3x3., Pseudaspius
hakonensis (cranumst Ne 3, 24.08.11, 10.11.11), 21%, 0.6 £ 0.3, 1-14 k3., 29.3%, 0.6 +
0.2, 1-5 ax3., Eleginus gracilis, (cranmus Ne 3, 10.11.11), 1 sx3., Megalocottus taeniopterus
(crannmst Ne 3, 10.11.11), 14.7%, 0.2 + 0.1, 1-2 »xk3.
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Jlokanu3anus: CKeJETHasi MyCKynaTypa, HOoJIOCTh Tela.

Contracaecum osculatum (Rudolphi, 1802) Baylis, 1920 1.
Xo3suH (MecTo 00HApYKEHUs), 3apaKEHHOCTh: Hypomesus nipponensis (ctanmus Ne 3,
10.11.11), 20% 0.2 = 0.1, 1 3K3.

Jlokanu3amus: MojiocTh Teja.

Phocanema decipiens (Krabbe, 1878) Myers, 1959 L.

Xo3siMH (MecTo 0OHapyKEHHUs), 3apaKEHHOCTb: Hypomesus nipponensis (ctanuus Ne 3,
10.11.11), 1 ox3., Eleginus gracilis (ctanuus Ne 3, 10.11.11), 1 ax3., Megalocottus taeni-
opterus. (cranmus Ne 3, 10.11.11) 8.8%, 0.15 + 0.1, 1-2 k3.

Jlokanu3anust: CKeJNeTHasi MyCKyJarypa, MoJoCTh Tea.

Cystidicola farionis Fischer, 1798

Xo3sMH (MecTo 0OHapyKeHHs), 3apaXKEeHHOCTb: Hypomesus nipponensis (ctanuus Ne 3,
21.06.11), 7/15, 2—7 k3.

Jlokanu3anus: IIaBaTeJIbHbIN My3bIph.

ITpumeuanue: cBenenust o Haxoake omyomukoBansl B 2015 1. (Coxomnos, ®poosa, 2015).

Pseudocapillaria (Ichthyocapillaria) salvelini (Polyanski, 1952) Moravec, 1982

Xo3suH (MeCTO OOHAPYKEHUs), 3apaeHHOCTh: Oncorhynchus masou (craumus Ne 1,
07.10.11), 2/15, 4-3 k3.

Jlokanu3auust: KUIIEYHHK U MHJIOPUYCCKUE MPUIATKH.

[Iprmedanune: cBeeHUS 0 HAaXOAKe OMMyOnMKoBaHBI B paboTe COKOJIOBAa C COaBTOPAMH

(CoxomnoB u ap., 2014) mox HazBanuem Pseudocapillaria salvelini.

Salvelinema salmonicola (Ishii, 1916) Margolis, 1966
Xo3suH (MecTO OOHApYXKEHUs), 3apaxeHHOCTh: Salvelinus curilus (cranmus Ne 1,
24.08.11), 5 axs.

Jlokanuzanusi: njaaBaTeabHbINA My3bIPb.

Rhabdochona zacconis Yamaguti, 1935

Xo3siiH (MecTo 00HAPYKEHUsI), 3aPaKCHHOCTD: Pseudaspius sachalinensis (cranmumst Ne 3,
27.04.11, 18.05.11, 21.06.11) 90%, 3.3 + 0.8, 1-12 3K3., 100%, 6 + 0.4, 1-22 3K3., 60%, 2.6 £
0.7, 1-8 ax3., (cranus Ne 4, 10.11.11), 20%, 0.2 + 0.1, 1 3x3., Pseudaspius hakonensis
(crammmst Ne 3, 24.08.11, 10.11.11) 65%, 1.65 + 0.3, 1-8 3K3., 67%, 1.6 = 0.3, 1-9 2xk3.

Jlokanu3anus: *KeiayJoK, KHIIEYHUK.

[Ipumeuanue: cBemeHUs 0 Haxoake HeMaTox Rhabdochona zacconis y KpacHOTEPKH
Pseudaspius sachalinensis B p. Jlrotora omyonukosansl B padote C.I. CokonoBa ¢ coaBTo-

pamu (CoxomnoB u ap., 2014).
Rhabdochona oncorhynchi (Fujita, 1921) Fujita, 1927

Xo3suH (MeCTO OOHAPYKEHUS), 3apakeHHOCTh: Oncorhynchus masou (ctanmus Ne 1,
07.10.11), 1/15, 3 k3.
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Jlokanu3anusi: KUIICUHHK.
[pumeuanue: cBeneHust 0 Haxomke omyonukoBanbl B pabore C.I. CokomnoBa ¢ coaBTo-

pamu (CoxomoB u ap., 2014).

Salmonema ephemeridarum (von Linstow, 1872) Moravec, Santos & Brasil-Sato, 2008
Xo3suH (MecTo 00HapyKeHUs), 3apakeHHOCTh: Oncorhynchus masou (p. Jlrotora, 6mm3
noc. Beicokoe, utonb 2001), 4/6, 1-15 sx3., (ctanuus Ne 1, 07.10.11), 3/15, 1 aks.
Jlokanu3anusi: MUILIEBOI, KETYI0K, MUIOPUUSCKUE MPUIATKH, KHIICYHUK.
IIpumeuanue: cBeeHus: 0 Haxoake omyOnukoBaHbl B paborax C.I. CokosoBa ¢ COaBTO-

pamu (CoxonoB u 1p., 2012, 2014) nox HazBanuem Sterliadochona ephemeridarum.

Cucullanus truttae Fabricicus, 1794

Xo03sHMH, MECTO OOHApYyKCHHUs, 3apaKCHHOCTh: Salvelinus curilus (ctanmms No 1,
24.08.11), 25.6%, 1.7 = 1.1, 5-7 ax3.

Jlokanu3anus: KUIIEYHHUK.

[pumeuanue: panee (CoxomoB u ap., 2012) mematoma C. truttae perucTpupoBanIach

y Salvelinus leucomaenis p. Jlrotora, 6mu3 noc. Beicokoe, B utosie 2001 1.

[To opurHHATBEHBIM ¥ JTUTEPATYPHBIM JaHHBIM OTMEUEHO 42 BHIA M HEONPEICICHHBIX JI0
Buaa (HOpPM reJIbMHUHTOB, B TOM YHCJIE MOHOIEHe# 6, riecton 9, Tpemaron 14, ckpeOHeit 3,
Hemaron 10.

V pwi6 pexu Jltotora 10 BUIOB MPECHOBOTHBIX TEIILMUHTOB 3aPETHCTPUPOBAHBI BIIEPBBIC.

I'eIbMUHTBI MOPCKOTO M ACTYapHOTO MpoucXoxacHus (17 BUIOB), XOTS U OTMEUCHBI
BIIEpBBIC Y psia puI0 pexn JIroTora, sSBISIOTCS MIMPOKO PAcIpOCTPAHEHHBIMH B MXTHO(MAyHE
MOPCKHX NPUOPEKHBIX akBaTopuii 0-Ba CaxaiuH.

Hosrle x03sieBa B Oacceifne p. JIrorora oTMe4eHBI Uil 15 BHIIOB TeIbMUHTOB.

BJIIATOJAPHOCTH

ABtops! BeipaxatoT OnarogpapHocts B.J[. Hukutuny (CaxanuHckuit gumuan Beepoc-
CHIICKOT0 HAay4YHO-KCCIIE0BATEIbCKOTO HHCTUTYTA PHIOHOTO XO3sHCTBA M OKeaHOorpaduu

(CaxHHPO)) 3a opraHu3anuo U MpOBEACHNUE MXTHOIOTHUYECKUX PaboT.

OUHAHCHUPOBAHUE PABOThBI

HccnenoBaHue BBINONHEHO B paMKax rocyiapcTBeHHOro 3aganus denepaibHo-
ro TOCYIapCTBEHHOTO OIO/DKETHOTO HAaydHOTo yupexaeHus «Bcepoccuiickuil HaydHO-
HCCIIEIOBATENILCKUI MHCTUTYT PHIOHOTO X034HCTBa M okeaHorpadum» Ne076-00005-19-00.
HuKakux J0MONHUTENBHBIX TPAHTOB HA MPOBEACHHUE WM PYKOBOACTBO JIAHHBIM KOHKPETHBIM

HCCICAOBAHUEM IIOJIYyYEHO HE OBLIIO.
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ANNOTATED LIST OF FISH HELMINTH FAUNA
IN THE LYUTOGA RIVER (SOUTHERN SAKHALIN)

E. V. Frolov, S. A. Vinogradov, N. K. Zavarzina, S. V. Novokreschennykh

Keywords: Sakhalin Island, Lyutoga River, helminths, freshwater fish, coastal fish

SUMMARY

Ichthyoparasitological studies of fish caught in the Lyutoga River (southern Sakhalin) have been
carried out. 12 species of fish were discovered, six of them were examined for the first time: Caras-
sius gibelio, Hypomesus nipponensis, Salvelinus curilus, Gasterosteus sp., Eleginus gracilis, Mega-
locottus taeniopterus. According to the results of original research and literature data, 42 species
and undefined forms of helminths were noted, including monogenes 6, cestodes 9, trematodes 14,

scrapers 3, nematodes 10.
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VIIK 591.69-755.43-51

INEPBOE OBHAPYXXEHUWE PARADILEPIS SCOLECINA
(CESTODA: GRYPORHYNCHIDAE) B PEKE AHI'APA

© 2024 r. K. B. IlonsieBa*, 10. K. Uyrynosa

Kpacnosipcknit punman @I'BHY «BHUPO» («kHUUDPBy),
yi. Iapwxkckoit kommyHsl, 33, Kpachosipck, 660049 Poccus
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[Mocrymuna B pemakmuto 17.06.2024 1.
[Mocne nopabotku 19.07.2024 1.
[punsra k negaru 20.07.2024 1.

Omnucana mepBas HaxoAKa MepolepkounoB uectonsl Paradilepis scolecina (Rudolphi, 1819)
B p. Anrapa, Gacceitn p. Enuceit. Tpu MHKancyIMpOBaHHBIX MEpOIEPKONIA HaliJeHBl B IEYEHU
mnoTBel Rutilus rutilus (Linnaeus, 1758). [IpuBenensl onucanue, mpoMepsl U PUCYHOK OIHOTO U3
0OHapyKEHHBIX Mapa3uToB.

KuroueBbie cioBa: OakiaH, mioTea, necrona Paradilepis scolecina, pacceneHue

DOI: 10.31857/S0031184724040069, EDN: BMZNCW

HxTrOmapa3uToIorniecKrue UCCIIeIOBaHMs pekr EHNCEH W HEKOTOPBIX BOIHBIX OOBEKTOB
ee OacceitHa (Bomoémsl TeiBbI, MuHycHHCKHE 03epa, KpacHosipckoe, Casro-Illymenckoe
u boryuyanckoe BomoxpaHunuiia, JeBbli nputok Exuces — p. Kaua), mpoBonumeie psiom
aBropoB B XX—Havane XXI cronerus (bayep, 1948; Cmacckuii, Potitman, 1960; Cracckuii
u np., 1965; I'yaapusep, Turosa, 1966; Jlykesauesa, 1972; Jlykpsumesa, Jlumonosa, 1990;
Uyrynosa, [Iponus, 2011), Bkarouast coBpemeHnHble AaHHbe (UyryHoBa, Ilpunauyk, 2023),

nokasanu orcyrerBue Paradilepis scolecina (Rudolphi, 1819) B mapasurodayHe pbiO.

B mae 2023 r. npoBeneHO Mapa3uToIOrMYeCcKoe UCClIeoBaHue 15 3K3. TIOTBBI U3 P. AH-
rapa, BBIJIOBJICHHOW B palioHe cena boryuans! (HmwkHuid 0be() borydanckoro BogoxpaHu-
mma) (58°23'30.5 N, 97°26'29.5 E).

[TpomsiciioBast anuHa peid B BeIOOpKe oT 168 1m0 235 (202.3 + 4.8) mm, macca ot 101
1o 331 (192.2 = 15.9) ©. Bo3pact miotBel oT 6+ 10 9+ IeT.
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Bcekpritre pei6 npoBoxmiu mo obmenpuHsaTod metoaunke (brrxoBckas-IlaBmoBckas,
1985). OOHapyXeHHBIX Mapa3uTOB OKPAlMBaJIM KBACLOBBIM KapMHHOM, audepeHunpo-
BaJM B IOAKHMCICHHOM 3TaHOJIE, C MOCIEAYIONINM MPOBEACHUEM 4Yepe3 CIIMPTHI BO3pac-
TAIOIIEH KOHIEHTPAUU M 3aKIIOYCHUEM B KaHaAcKuil Oanb3am. MpeHTndunnposaan Bua
¢ nomotpio «Ornpenenutens napasutos npecHoBoAHbIX pei0 CCCPy» (1987). dorochemka
BPEMEHHOTO TIperapara Mepolepkonaa BeimoiHeHa kamepoit Canon PowerShot D 10. dns
CO3[]aHMsl PUCYHKa OOBOJMIIM KOHTYPBI MEpOLIEpKOH/a ToJIyueHHOH (oTorpaduu B npo-
rpamme Inkscape Bepcum 1.3.2.

B pesynbrare ncciaenoBaHus B IEYEHH OJHOW IJIIOTBBI OOHAPYKEHBI TPU MEPOLIEPKOHIA
P, scolecina, 3akino4eHHBIX B IIPO3payHble Karcyibl. [IpoMbiciioBas juinHa 0cOOU-X0351MHA
cocrapisia 185 mm, Macca — 123 1, Bo3pacT — 6+ ner, camka. OnucaHue NIpUBOJUTCA IO
OZIHOMY COXPAHHUBILIEMYCS AK3EMIUIIPY LECTOIBI.

Mepouepkous P. scolecina uMeeT yIUTMHEHHOE Telo aiuHOM 1.3 MM, mupunoit 0.5 M.
Cronexc uHBarupoBaH. Yersipe mpucocku umeroT auaMeTp 0.082 mm. Xo00ToK BOOpYKEH
JBOIHOM KopoHoil u3 20 kproubeB. JlnuHa 00nbmmx kproubeB 0.1 MM, Manbix — 0.075 mMm.
3aHss 4acTh Tejla MepOLEPKOM/IA 3allOIHEHA «M3BECTKOBBIMIY TelbliaMu (puc. 1).

Pazmeps! Mepouepkonia, MPUCOCOK, KPIOUKOB, a TAK)Ke KOJMYECTBO KPIOYKOB COOTBET-
CTBYIOT JaHHBIM, ITPUBEICHHBIM B «OrpeaenuTese napa3uToB npecHoBogHbIx peio CCCPy»
(1987).

JebMHUTUBHBIMU X0351€BaMM LeCTOAbI P. scolecina sIBIAIOTCS PBHIOOSIIHBIE NTHUIIBI —
Gaknanbl popa Phalacrocorax. Ha tepputopun Poccun BcTpewarorcst 7 BUAOB OaKJIaHOB,
HO apeajl TOJIBKO OMHOTO M3 HUX — Oompmoro Oakmana Phalacrocorax carbo (Linnaeus,
1758) — naxomutcst B Cubupu (Kobnuk u ap., 2006).

B xonne XX Beka 0osplioil 6akiaH peructpupoBaiicst B KpacHOsSpckoM Kpae Kak pen-
KW 3a1ETHRIN WM TPONETHBIN BHJ, SAWMHIYHBIE HAXOAKH KOTOPOTO OTMEYanuch B 1979 u
1981 romax (Porauesa, 1988). B nepuoa ¢ 1991 no 2001 rr. B TYBUHCKOM M CasiHCKOM Ka-
HpoHax CasHo-lllymenckoro Bomoxpanmwmina O0akiaH yKe XapakTepru30BaJiCs KaK OOBIYHBIH
u MHorounciennslid By (Ctaxees, 2001: mut. mo: T'emsa u np., 2015), HO mepBasi MOMBITKA
ero rHe3noBaHus ormeueHa B 2013 1. B ypounie Tpéxo3épku Koiibanbckoii crenu (Pec-
myonuka Xakacus) (e u ap., 2015). Kpymable komoHHH 0ONBIIOro OakiaHa B HACTOS-
niee BpeMsi CyIIeCTBYIOT Ha o3epe Yocy-Hyp (Mouronus). B nHagame XXI Beka oTMeueH
pocT 4yKciIeHHOCTH yOcyHypcKoi nomyssiunu 6akinana (CasenbeB, Apunmaena, 2020), ce-
JICHUsI O cOCTaBe ero mapasutodayHsl OTCYTCTBYIOT. [Ipn aToM Mepouepkonast P. scolecina
3apEruCTPUPOBAHBI y PHIO B BOIOEMAaX COINpEACIbHBIX paiioHOB Mouronuu (Taiimipckoe
Bopoxpanwiuiie, p. Tyun-T'ox) n Tesr (03. Tope-Xonb, YocyHypckast komioBuna) (baryesa,
2011; Hyrapos u ap., 2020; Jlebenesa u ap., 2023).
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Pucynok 1. 4 — potorpadus meponepkonna Paradilepsis scolecina W3 TiedeHN TUIOTBBI
p- Aurapa; b — OONBIINI KPIOYOK; B — Majblil Kprouok; /" — oOImuil BUI MepOIepKOHIa.

Figure 1. 4 — photo of the merocercoid Paradilepsis scolecina from the liver of the roach
of the Angara River; b — a large rostellar hook; B — a small rostellar hook; /- a general view
of the merocercoid.
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V3meHeHns kianumara, MpoJo/DKUTENbHBIE M OOIIMpPHBIE 3aCyXH, oxBaruBIIMe LleHTpans-
HyI0 A31I0 BO Bropoii nosioBuHe XX BeKa ¢ MOCIIENYIOUM COKPAIICHUEM TUIOIIAN BOTHO-
OOJIOTHBIX yroauii (MecTa THE30BaHU M NHUTAHM) MPHUBEIN K MaCCOBOMY BBICEICHHUIO
Ooupiioro OakiaHa K CEBEPHBIM I'paHHUIaM apeaiia — 03. baiikaym W JIpyruM KpyIHBIM BO-
IHBIM oObekTaM Boctounoit Cubupu (Menbnukos, 2016). B HacTosimiee BpeMst KpyIHbIE
KOHLICHTPAINH BHA, C OOJBIINM KOJIMYECTBOM KOJOHHH, Ha 03. baiikan dopmupyrorcs B
nenbre p. Cenenra, Ha octpoBax nponusa Manoe Mope, B Oyxrte Ilecuanoii, UnBbIpKyiickom
n baprysunckom 3ammBax (Hukomae, 2023). [Tpu sToM HaOMIOMAIOTCS yBETHYCHHE YHC-
JICHHOCTH TIOMYJISIIIUK OalKaibCKoro OakjaHa M pacCeICHUE ero Ha ONMKaHIIue BOIOCMbI
(EnaeB u mp., 2021). B wactHOCTH, HaOIFOAATEIM OTMEYAIOT NTHUI] Ha bpaTckoM BOmOXpaHU-
muiie (Manees, 2010). YnoMuHaHHst 0 HaXOKax MEPOLEPKOUIOB Y PhIO HITH MOJIOBO3PEIBIX
uecroxn P. scolecina y 6onpinx 6akinaHoB o3. baiikan orcyrcrytor (Pycunek, 2007; Enaes
u ap., 2021), Ho mecTona ormeyanach y kapacs B p. Cenenra (Ilyraues, 2002).

Takum 00pazoM, MOKHO TNPEAIOIOKHUTE, YTO LECToay P. scolecina Ha TEppPUTOPHUIO
HenrpanbHoit Cubupu B p. AHrapa 3aHeCIn NMTHIBI, PACCEISIONINECS B CEBEPHOM HaIpaB-

JieHuu U3 MoHrojguu u ThIBBI.

BJIATOJIAPHOCTHU

ABTOpBI CTaTh! BBIPAXKAIOT OJIAaTOJIAapHOCTH BEAyIIeMy crienuannucty KpacHospckoro
¢mmana ®I'BHY «BHUPO» («<HUU3PBy) Kiyaayky A.B. 3a momoris B cO0pe HXTHOIO-
IHYECKOro Marepuaa, crapuiemy crenuamucty KpacHosipckoro ¢guimana ®I'BHY «BHU-
PO» («<HNSPBy) 3otoBy C.O. 3a MOATOTOBKY PHUCYHKA M PEIICH3EHTaM CTaThbU 3a IICHHBIE
3aMeyaHusi K pabore.

®UHAHCUPOBAHUE PABOTbI

Jlannas pabota uHAHCHUpPOBAJACh 3a cyeT cpencTB Oromkera KpacHosipckoro dummana

OI'BHY «BHUPO» («<HUMDOPBy»). Hukakux MOMONHUTEIBHBIX IPAHTOB HA IPOBEICHUC

WA PYKOBOJACTBO JAaHHBIM KOHKPETHBIM HMCCJICTOBAHUEM IIOJTYYECHO HE OBLIO.

COBJIIOJJIEHUE OTUYECKNX CTAHJAPTOB

B Z[aHHOﬁ pa60Te OTCYTCTBYIOT UCCJICAOBAHUA YCIOBCKA WU JKUBOTHBIX.

KOH®JIUKT UHTEPECOB
ABTOpBI JIaHHOH PabOThI 3asBIISIOT, YTO y HUX HET KOH(IMKTa MHTEPECOB.
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THE FIRST DISCOVERY OF PARADILEPIS SCOLECINA
(CESTODA: GRYPORHYNCHIDAE) IN THE ANGARA RIVER

K. V. Polyaeva, J. K. Chugunova

Keywords: cormorant, roach, cestode Paradilepis scolecina, colonization

SUMMARY

The first discovery of merocercoids of cestode Paradilepis scolecina (Rudolphi, 1819) in
The Angara River, the basin of the The Yenisei River. Three merocercoids were found in the liver
of roach Rutilus rutilus (Linnaeus, 1758). The description and measurements of one of the discovered

merocercoids are given.
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ITpuBenens! cBenennst 06 0coOEHHOCTSIX JoKanu3anuu Myxobolus pronini y xapacst cepeOpsiHOTO
(Carassius auratus gibelio). Hamu nipoBesieH aHaIN3 B3aHMOOTHOIICHHI B CHCTEME ITapa3HT—XO35HH.
B nonoctu Tena kapacst 0OHapy)KeHBI OOJIBIIIHE MACChI CIIOp, OKPY)KEHHBIE COSIUHUTEIFHOTKAaHHON
Karicyioii. Pa3Butue BereTatuBHbIX GopM M. pronini HaYMHAETCSI B DK30KPUHHOM TKaHU MaHKpeaca

cepeOpsHOro Kapacsi.
Kniouesvie cnosa: Myxobolus, ructonorusi, kapach cepeOpsiHbIi, MaHKpeac, OpIOIIHAs 0JI0CTh

DOI: 10.31857/S0031184724040070, EDN: BMWRTS

MHEKCOCTIOPHINH — IIHUPOKO PACHPOCTPAHCHHBIC y PBIO Mapa3uThl, HACUMTHIBAIOIIUE
corme 2000 BugoB. Hanbomnee paznooOpazen pon Myxobolus (1255 sunos) (Eiras et al.,
2021), mpeacTaBUTENN KOTOPOTO SIBISIFOTCS! IIPEUMYIIECTBEHHO CIEIU(PUIHBIMU TKaHEBbI-
MU Tapa3uTaMmu Bcex opraHoB xo3suHa (Fiala et al., 2015). Kpome Toro, cpean xo3seB—
KapIloBBIX PbIO OTMEYeHO HauOOJIbIIee KOJUYECTBO BHJOB 3TOr0O poja (Oosee IMOJIOBUHBI)
(Liu et al., 2019).

dayna MUKCOCHOPHUAMI CepeOpsiHOTO Kapacsi XOpPOILIO HCCIIe0BaHa U COCTAaBISET
48 Bunos (Eiras et al., 2005, 2014, 2021). DTo mHUpPOKO pacrpoCTpaHEHHBIH WHBa3NOHHBIH
Buj B EBpasun u3 Kuraiicko-Amypckoii daynsl (Molnar et al., 2018). C. a. gibelio naBaO
rornan B BotocOop bBaiikana yepes ecrecTBEHHBIE BOJOEMBI, CBs3aHHbIE ¢ p. AMyp. Kapuo-

THT cepeOpstHOTO Kapacs B OacceitHe 03. Baiikanm HensBecTeH.
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B o3epe Baiikan y cepebpstHOro Kapacs HaWaeHbl BUAB: Myxobolus pronini Liu,
Batueva, Zhang, Zhang, Li, Li, 2016; M. zhaltsanovae Batueva, Liu, Zhang, Voronin,
Naydanov, Abasheev, 2023; M. nekrasovae Batueva, Vlasenko, Solovyev, Abasheev, 2023.
Ipu onwmcanuu M. pronini HamMu OBUIM NMPEACTABICHBI TOJIBKO MOPQOIOTHS MUKCOCIIOP
n Monekyssipubie gaHubie 18S rDNA M. pronini (Liu et al., 2016), HEeT THCTOIOTHYECKOTO
OIMCaHUsl JIOKAJIM3aluu M. pronini B X03slMHE W XapakTepa IaToreHesa.

MATEPUAJI U METOJIUKA

Hamu mpoBeneHO MXTHOIAapa3UTOJIOTHMYECKOe HccienoBanue 125 sk3. kapacs cepeOpsHOro
(C. a. gibelio) u3 p. Baprysun (6acceitn 03. Baiikan, Poccus) (53°62'60" c.ur., 109°68'32" B.1.)
B MapTe, uioHe, utone, aBrycre 2015-2021 rr. [IpoBoauioch mojgHOE U CrieUalIbHOE Mapa3uToIOTU-
yeckoe BekpbITHe (bbixoBckas-IlaBnoBckas, 1985) pri6 B Bo3pacte oT 3+ 10 6+.

[InasmMonuu BBIACISIN U3 MEYCHH UM OPIOMIHON MOJIOCTH PBIO. MHUKCOCIOPH 3aKII0YaIH
B DIMIEPUH-)KETATHH sl JanbHenneit mukpockonmu ([Jounern, lymeman, 1973).

3apaxeHHbIC ()parMeHTHl TKaHell ¢ukcupoamn B 10% Qopmanune u pacrsope Bysna, 3anmmBanu
B mapaduH, Jienany cpe3bl, OKpalINBalIl TeMaTOKCHIMNHOM, 203HHOM M TPHXPOMOM 1o Mautopu st
BBISIBJICHHSI COEIMHNTEIBHOTKAHHBIX BOJOKOH. [ HCTONOrHYecKoe OMHCaHue IUIa3MOJUEB U MOpQo-
JIOTMYECKHUI aHalM3 CIIOp BBIMOJHEHBI C MOMOIIBIO CBETOBOro Mukpockomna (Axio Imager M.2, Carl
Zeiss; I'epmanns).

PE3VJIBTATBI U OBCYXJEHUE

[Mnasmonuu M. pronini oTMEYeHBI B OPIOIIHOM MOJIOCTH W MAaHKpeace cepeOpsHOTo
kapacs (puc. 1; 2a). [Tankpeac KapmoBbIX TPEACTABICH CKOIUICHUEM CIIeIIHaTH3UPOBAHHBIX
KIIETOK, JIOKQJIU3YIOIINXCS B TICUCHHU, OpBDKEHKE, JKUPOBOW TKAHU KHIIICYHUKA U CEIe3CHKE.
9K30KpI/IHHaH 4JacTb NpeACTaBJICHa alMHyCaMU B BHUJEC HOOJICK, YIIAKOBAHHBLIX B COCIUHU-
TeNbHOTKaHHYI0 Kancyny (Mokhtar, 2015).

DKCTCHCUBHOCTh WHBA3UH MMAPa3HTOM B TOJOCTH TEIa Kapacs B TCUYCHHE T0J]a COCTaB-
nsma 15-25%, a B maHkpeace masMomuu M. pronini ObUTH HaIEHBI TOMBKO JIETOM TPHU
3apakeHHOCTH 6%.

Pannue cranuu pasButus M. pronini TOKaIU30BajlUCh B CEKPETOPHBIX allMHYCaxX IaH-
kpeaca (puc. 26). [1apa3uT MoCTENIEHHO pa3pymaeT SK30KPUHOUUTHI B aIllMHYCHI, 9TO MIPH-
BOJUT K CKOIUICHHIO 3pEJbIX CIOP B COCAMHUTEILHOTKAHHBIX Karcyiax Jgojiek. Bocma-
JUTETbHAs PEeaKIys BBIPAKACTCS B TeHEpaIMH OOJBIIOTO YHCIa KOJJIAr€HOBBIX BOJOKOH
(udpoodmacramu BOKpyT criop (puc. 26). B nociemyromneM npoucxomsrT rurepTpodus coenu-
HUTCJIBHOTKAHHBIX JOJICK IMaHKp€aca U OTTOPKCHHUEC MHIIMCTUPOBAHHBIX CKOIICHUH CI1op
B OPIOIIHYFO TONOCTh. LIMCTHI mocTurami pa3mMepoB 1.5 cM, OBUTH TOCTATOYHO 3IACTUIHBI-
MU, YCTOMYUBBIMU K MEXaHUYCCKOMY BO3ICUCTBUIO (pHC. 22).

XoT# remaromaHKpeac Kak MEeCTO MMapasuTHPOBAHMS paHee ObUT OT™MedeH it Myxobolus
wulii ot amnorenHoro kapna Cyprinus carpio (Zhang et al., 2010) u mist Myxobolus
Jialingensis ot xacarku-ckpunyHa Tachysurus fulvidraco (Gao et al., 2010), nogpo6Horo

THUCTOJIOTUYCCKOI'O OIMUCAaHUA NapasuTO-XO3IMHHBIX B3aMMOOTHOIIICHUHA HET.
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Pucynok 1. [Tnasmoauu Myxobolus pronini (CTpenika) B OPIOIIHON MOJOCTH CEPEOPSHOTrO Kapacs.
Figure 1. Plasmodia of Myxobolus pronini (arrow) in the abdominal cavity of the gibel carp.

Pucynok 2. A — opguHouHas mucra (CTpenka) B remarornaHkpeace cepeOpsiHoro kKapacs.

b — rucronornyeckuii cpe3 SK30KPUHHOW TKAaHHM IaHKpeaca (3Be3/109Ka) cepeOpsiHOro Kapacs

¢ pasBuBarommMucs crnopamu Myxobolus pronini (cTpenkn). B — criopsl (S), OKpyKEeHHbIE
KOJITAr€HOBOH KaIlCyJION J10JeK SK30KPHMHHBIX alliyCOB MaHKpeaca (cTpenika), U maHkpeac (H),
CBSI3aHHBIN ¢ KPOBEHOCHBIMHU cocynamu. Okpacka mo Mamnopu. I” — criopst (S) Myxobolus pronini
B OpIOIIHON MOJOCTH, OKPY’KEHHBIE CIIOEM KOJUIAar€HOBBIX BOJIOKOH (CTPEIKA).

Oxpacka o Masmnopu. Macmrad: 4 — 1 em; 65— — 50 pm.

Figure 2. 4 — solitary cyst (arrow) in the hepatopancreus of the gibel carp. Scale 1 cm.

b — histological section of the pancreas exocrine tissue (arrow) of the gibel carp with developing
spores of Myxobolus pronini (arrows). H&E. I" — pancreas (H), connected with blood vessels.
Mallory staining. (B); Spores (S) of Myxobolus pronini in the abdominal cavity surrounded

by a layer of collagen fibers (arrow). Mallory staining. Scale (F—7") 50 um.
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[pexncraBurenu pona Myxobolus — TKaHeBbIE TAapa3HThl, IOITOMY HAaXOAKH B I10JIO-
CTH TeJa X03sMHa peaku. B OprouHoii nonoctu Salminus maxillosus panee OblI OTMEYEH
Myxobolus macroplasmodialis Molnar, Ranzani-Paiva, Eiras et Rodrigues, 1998 (Molnar
et al., 1998). Lluctel M. macroplasmodialis Tax>xe uMesy KpyIHbIe pa3Mepsl (cBbiie 1 cm).
OJHaKo HET ONMCAHMS TMCTOIATOJIOTHH MapasuTa. ABTOPHI MIPEIIIOIOKIIM, YTO Pa3BUTHE
M. macroplasmodialis cBi3aHO ¢ TKaHSIMHU XO3SIMHA.

Takum oOpa3zom, oOHapyxeHue M. pronini B TKaHSAX MOATBEPIKIAET, YTO JaHHAs JIOKa-

JM3anusl XapakrepHa st BUnIoB Myxobolus.
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FEATURES OF RELATIONSHIP
BETWEEN MYXOBOLUS PRONINI LIU ET AL., 2016 (CNIDARIA, MYXOZOA)
AND THE GIBEL CARP (CARASSIUS AURATUS GIBELIO)

M. D. Batueva, R. Yu. Abasheev

Keywords: Myxobolus, histology, gibel carp, pancreas, abdominal cavity

SUMMARY
Histological description of the location sites of Myxobolus pronini in the gibel carp (Carassius
auratus gibelio) is given, together with the analysis of host-parasite relations. It was revealed that
large spore masses surrounded by a connective tissue capsule are found in the body cavity. The
development of vegetative forms of M. pronini begins in the exocrine tissue of the pancreas of the
Prussian carp.
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[Mapasur oObikHOBeHHOHU Oenku (Sciurus vulgaris (L., 1758)) — 6noxa Monopsyllus sciurorum
sciurorum (Schrank, 1803) — oOHapyxuBaeTcss Ha Bcell Tepputopun EBpomnsl u 3amanHoir Cubu-
pu Ha 70 BUAax X03s€B, a TaKXKe MapasHTHPOBAHUE TAHHOW OJIOXH y HOPOK SIBISETCS OOJIBIION
npoGaeMoit JuIsl 3BepoBOACTBA psifa ctpan Esponsl. IIpoanann3npoBaHbl BUIOBOH COCTaB X035I€B U
yCIIOBUSI NTapa3uTupoBanus M. s. sciurorum Ha HOpkax B 3BeporuiemsaBone OO0 «3I13 CasBarbeBo»
B TBepckoit o6

KuroueBsle cioBa: 6noxu, Monopsylluss. sciurorum (Schrank, 1803), mapa3uto-X03siMHHbIC CBSI3H,
Neovison vison

DOI: 10.31857/S0031184724040082, EDN: BDHGYI

Bnoxa Monopsyllus sciurorum (Schrank, 1803) — omun u3 npeacraBuTesieii Hanbosce
KpyImHoOro cemeiicTsa orpsina 6mox — Ceratophyllidae. Pox Monopsyllus B HacTosiiee Bpems
HacuyMThiBaeT 13 BWIOB M TpH MOABHIA. PaHee 3TOT TaKCOH paccMaTpUBAJICS B KauecTBE
OIHOTO W3 YeThIpex monponoB pona Ceratophyllus, BUIBI KOTOPOTO MAPa3UTHUPYIOT MIPEUMY-
mecTBeHHO Ha nrunax. OaHako mosmuee noapoa Monopsyllus 6vin BeigeneH ©. CMutom
B otnensHBIN pon (Traub et al., 1983).

Apean 6noxu M. s. sciurorum oxBaTbIBaeT OOIIMPHYIO TeppuTopHio EBpasun, rie B sec-

HBIX 6I/IOHGH033X PaBHUH U TOP osoxa mapasuTupyeT Ha BUAAX MIJICKOIIUTAIOUINX, KOTOPBIC
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3aceNAroT AyIUia NTUIl. TeM He MeHee B KadeCTBE OCHOBHOTO X03sfuHa Omoxu M. s. sciuro-
rum HanboJIee YacTo YKa3bIBaeTCs OOBIKHOBeHHas Oenka (Sciurus vulgaris (L., 1758)).

OcCHOBO# A HAacTOSIIEH pabOTHI MOCTYXIIH COOPHl OJI0X OT HOPOK, Pa3BOIMMBIX
B 3Beporuiem3aBone OO0 «3I13 CasparbeBo» B TBepckoii 0011 D10 KpymHeiiniee B Poccun
peanpusTHe 0puT0 co3mano B 1967 1. B HacTosimee BpeMs MOT0I0BRe HOPOK HACUUTHIBACT
6onee 60000 ocobeii. Ha 3BepbKax NMepHOIUMUECKH OTMEUACTCS! BHICOKAsl YMCIEHHOCTD pa3-
JUYHBIX 3KTOMapasuToB. OMHAKO BHIOBOH COCTaB ATHX Mapa3WUTOB, BKIIOYas OIOX, paHee
He ObUT U3y4YeH.

IIxypkn HOPOK C YHHKAJBHBIM OKPAaCOM MeXa, BBIBEACHHBIX IYTeM CENEKIHH, [IEHATCS
Ha POCCHICKOM M MexayHapoaHoM pbiHkax (bamakupes n np., 2009; banakupes, 2021;
Boiitrok, Maunesa, 2021). Ha omenky kadecTBa IMyIIHUHBI BIHUSAIOT Je(PEKTHI, 00yCIOBICH-
HBIE DKTONAapazuTaMu HOpoK. KpoBococyiirie HaceKkoMble U KJICHIH BBI3BIBAIOT MTOCTOSIHHOE
0eCIOKONCTBO | 3YII, YTO MPHBOINT K MOBPEKICHHUIO KOXKH, CHIDKCHHIO TYCTOTHI M Ka9eCTBa
LIEPCTHOTO MOKPOBA W YMEHBIICHHUIO PENPOAYKTHBHOTO MOTeHIMana. [Ipu BHICOKOH WH-
teHcuBHOCTH MHBa3uK (VM) ormedaercs rnbens HOBOPOXKICHHBIX JCTCHBIMICH W MOJIOIBIX
ocobeii (Pomarosa, Kysnenos, 2021).

Broxu M. s. sciurorum, mapasuTHpyoImue Ha GpepMepcKuX HOPKaxX, OKa3bIBAIOT He-
TaTUBHOC BIIMSTHUC HA 3BCPOBOJCTBO psija cTpaH. Hambonee moapoOHO BOMpOCk OOpHOBI
¢ 6moxamu ocBemeHbl B Jlanmu (Larsen, 1995, 1996, 2016; Larsen et al., 2005, 2018),
a taxxe Ha Teppuropun ObBaied UCCP (Jurik, 1976). CunbHOe 3apaxeHune OlIOXaMHu BEI-
3BIBaCT aHEMHIO, IUIOXOH POCT, a Takke TndeIh MoJoaHsAKa. Kpome Toro, OioXu SBISIOTCS
MOTEHIUAIBLHBIMU IEPEHOCYMKAMH [TaTOTCHHBIX OPraHU3MOB, HAIPHMEp, BUpyca IIa3Mo-
nuto3a (Larsen et al., 2005). OTmewaercs, 4To OIOXH OTPHULATEIHFHO BIUAIOT HE TOIHKO
Ha COCTOSIHME BBIPAILIMBAEMBIX Ha ()epMe HOPOK, HO M Ha YCJIOBHS TpyJa IEPCOHANA 3Be-
poxo3siiicTBa.

B Hacrosinield crarbe NMpoaHaJIM3MPOBAaHbl BUJOBOI COCTaB X035€B M YCIOBHS Mapa-
sutupoBaHus M. s. sciurorum Ha HOpKax B 3BeporuiemiaBoge OOO «3I13 CaBBaTheBO»
B TBepckoii o0u1.

MATEPUAJI U METOJUKA

3BeporuiemsaBo OO0 «3113 CaBBaTbeBO» 1O pa3BeIEHHUIO IMYIIHBIX 3Bepell HAXOAUTCS Ha pac-
CTOSIHMHM IIECTH KUJIOMETPOB K BOCTOKY OT TBepu Ha Oepery p. Opma. TBepckast 00i1. pacnonoxeHa
B LIEHTpE eBporeiickoil yactu Poccun. st 3Toro permona xapakTepeH yMepeHHO-KOHTUHEHTaIbHbII
KJIMMar, HepeXOﬂHLIfI OT THIIMYHO KOHTHHEHTAJILHOIO K Ooliee BJIAJKHOMY IPUMOPCKOMY.

UccnenoBanus mpoBoamiu ¢ utons no asryct B 2022 u 2023 ropax. biox cuecsiBanu ¢ momo-
mpio rpebenkoB u ¢ukcuposann B 70% stanone. [locTosiHHBIE TOTanbHbIE Oalb3aMHBIE TpEMapaThl
M3TOTOBJISLTH 110 obmienpuHsaToil metonuke (Modd, Cranon, 1954; Uodd u np., 1965). 1o mero-
JIMKaM, TIPEICTABICHHBIM B 3THX € MOCOOUAX, a TaKkKe Mo o0pas3nam (OHIOBON KOIICKIIMU OJI0X

3oonornyeckoro uactutyta PAH (3UH PAH), C.-IletepOypr, OCyIIECTBISIN ONPEaeICHIE BUIOBOU
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MIPUHAUICKHOCTH SK3EMIUIIPOB. Mopdonormdeckne 0COOCHHOCTH OI0X M3yYalld C MOMOIIBI0 MUKPO-
ckora «LeicaDM 2500 LED». Bce coOpanHBIe ¢ HOpPOK OJIOXM MPUHAUICKAIH K OJHOMY BHIY —
M. 5. sciurorum. Ha nucunax u co6ossix 610xu 0OHapyKeHbI HEe OBLIH.

Jlnst pacdera KOppensIUU TOKa3aTeneil TeMrepaTypsl U BIaXKHOCTH U AWHAMHUKH YHCIEHHOCTH
010X 32 OCHOBY OBIIM B3STHI JaHHBIC MeTeoposornieckoid cranmmu Ne 563481 «Emmausy. Cranmus
pAcCIONIOKEHA B IIECTU KMJIOMETPaxX K CEBEPYy OT 3BEPOILIEM3aBOA.

O0paboTKy MOMTYyYEeHHOTO II(POBOro MaTepuaia MPOBOIMWIN C UCIOIB30BAaHUEM BapHAMOHHON
cTaTucTHKH. Vcronp30BaH MapHbIA KpuTepuil BrilkokcoHa Impy IOMOIIY ITPOrpaMMHOTO 00eCIeueHUs
Microsoft Excel 2016.

Pacr[ponpaﬂe}me U MMapasuTo-X03siIMHHbIC CBA3ZU

oeaununeii 6;10xu Monopsyllus s. sciurorum

Broxe M. sciurorum mpucymn mMmUpokuil Tpancnaneapkrudeckuii, EBpomneiicko-Cubupcko-TypaHo-
Wpanckuit tun apeana. Apean HOMUHATHBHOH (opMbl M. s. sciurorum oxsarbsiBaeT Bcio EBpomy —
0T A30pCKHX OCTPOBOB 10 Ypaia, a Tarxke 3amaanyro Cubupsp (TiomeHckas 00macTh, 3amOBETHUK
«Manast CocsBay). B ceBeproii wactu EBponsr M. s. sciurorum n3BecTeH Ha bpuraHckux ocTpoBax
u B CxanauHasum (1o nenrpansHoit Ouunsaaun), B [Ipubantuke, Kapenun u Ha Konbckom momyo-
ctpoBe (MypMmanckasi o6nacts). B roxH0it yacti EBpornsl HOMHUHATUBHBIA TOABH PACIIPOCTPAaHEH Ha
IMupenesx, Anbrax, AnleHHHHCKOM U Bankanckom moiyoctposax. Kpome Toro, 3ToT moaBuj pacmpo-
cTpaHeH B Manoii Asuu, Ha Kaskase (CeBepHbliil u bonbimoi KaBkas, a Taxoke 3akaBkasbe) U binxk-
HeM Bocroke (Ilanectuna) (Modd, Cxanon, 1954; Tudnos u ap., 1977; Traub et al., 1983). [dpyras
¢dopma Buna — M. sciurorum asiaticus (1off, 1936) — pactpocrpanena B Cpenneld Asun (Y30ekucras,
Tamxukucran, TypKMeHHs) 1 Ha CONPEACNBHBIX TeppuTopusix (Adranuctan u CHHBLBSH- YATYpCKuit
ABTOHOMHBIN OKpYT), T/Ie 4acTO OTMedaeTcsl Ha coHe-momuok (Glis glis L., 1766) (Mohd u ap., 1965).
IMoxBuap! paznuyaroTcs UIMHON U (GOpMOH BepIIMHBEI JUTHTONAA (TIOJBIKHOTO IMAibla) MOJIOBOM
KJICIIHU U CTEICHBIO pa3BUTHs 8-r0 crepHuTa Opromka. Cieayer 3aMeTHTh, YTO Ha OOBIKHOBEHHOI
Oenke B EBpasum mapasutupyer Apyroii npexncraBurens ceM. Ceratophyllidae — 6moxa Tarsopsylla
octodecimdentata (Kolenati, 1863), koropast Hanboiee MHOTOUHCIICHHA B XOIOAHBIE Mecsbl (Traub
et al., 1983).

Ceenenust o xo3seBax M. s. sciurorum TIPEeACTABIEHbl B MHOTOYMCICHHBIX IMyOnukanusax. biroxu
Monopsyllus sciurorum pa3MHOXKAIOTCS MacCOBO B OSNIMUBMX IHe3lax ¢ Mas o okTs0ps (Lipatova
et al., 2015). OxgnHako 3THX 650X, Kak ¥ 070X — mapasutoB ntuil pona Ceratophyllus, BMecTe ¢ UKCO-
JIOBBIMH KJICLIIAMH 9aCTO HAXOIAT IPH cOOpe ¢ pacTUTENBHOCTH «Ha (rar» (Csanddy, Stanko, 2023).
Takum 06pa3zom, 3TOMy BHY HPHUCYII aKTHBHBII IIOMCK MIPOKOPMHTENEH, CPEIH KOTOPBIX OTMEYAIOT-
Csl MHOTHE BHBI MJIEKONUTAIOMUX ¥ NTHL. COIIacHO JIUTEPaTypHBIM JaHHBIM, 0110xa Monopsyllus
s. sciurorum 3apeructpupoBana Ha 70 Bumax xo3seB (Larsen, 1995). Tak, kpoMe OIMPOKO pacrpo-
CTpaHEHHOI OOBIKHOBEHHOI Oenxw, Onoxu M. s. sciurorum B Ka4eCTBE IPOKOPMUTENS UCIIONB3YIOT
JOpyrue BUABI poaa Sciurus, a TakKe IPYTrUX MIICKONHTAIONIMX, BEAYIIUX APEBECHBIH 00pa3 xkKu3-
Hu. Cpenn HEX oTMeuaroTcs mpenctaButenu ceM. Gliridae — conn ponos Dryomys, Muscardinus,
Eliomys u Glis, a Taxoke neraru pona Pteromus. Kpome Toro, 6moxu M. s. sciurorum oOHapyKUBAIOTCS

1 Ha JPYrux JICCHBIX MIJICKOIUTArOIIUX. Cpe}m TPBIBYHOB YKa3bIBAKOTCA MBIIIWHBIE poJa Apodemus
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1 XOMSIKOBBIE ponoB Microtus, Clethrionomys n Arvicola, cpeny XUIIHBIX — KyHHUIBI ponoB Martes
u Meles, xomku pona Felis, renettsl poga Genetta, Bonku poga Canis u mucuusl pona Vulpes.

B 3amannoii wactu apeana, Hanmpumep, Ha ceBepe Vcnanum (mpoBuHIMsA byproc), B kauecTBe
x03sieB M. s. sciurorum yKas3bIBAIOTCS OOBIKHOBEHHas moneBka (Microtus arvalis Pallas, 1778),
a cpemy XUIMHbIX — necHol kot (Felis silvestris Schreber, 1777), necuas kynuua (Martes martes L.,
1758) u renerra (Genetta genetta L., 1758) (Dominguez, 2004; Dominguez-Penafiel et al., 2011).

B CnoBakuu, momumo Oenku, 6moxu M. s. sciurorum B KaueCTBE IPOKOPMHUTEIS HCIOIb3YIOT
COHb (HampuMmep, OpelHUKOBYI0 (Muscardinus avellanarius L., 1758) n necuyto (Dryomys nitedula
Pallas, 1778) coHb) M CHOpPAJANYECKU TTOPAKAIOT MBIIINHBIX: MOJEBYIO MbIb (Apodemus agrarius
Pallas, 1771), sxentoropiyro Meiiib (4. flavicollis Melchior, 1834), peokyto (Clethrionomys glareolus
Schreber, 1780) u nomzemuyro (Microtus subterraneus de Sélys-Longchamps, 1836) moneok (Cyprich
et al., 2001; Csanady, Stanko, 2023). benuubu 0noxu Takxe ObUIH COOpaHBI ¢ OOBIKHOBEHHBIX €XKEH
(Erinaceus europaeus L., 1758), y XUIIHBIX — ¢ JiecHOU KyHuIbl (Martes martes (Linnacus, 1758),
00bIkHOBeHHOM nucuibl (Vulpes vulpes L., 1758), BonkoB (Canis lupus dpopma familis L., 1758),
TaKOKe €XKEeroJHO (GUKCHUPYIOTCS Cilydad HalaIeHWs Ha JIIoeH.

Ha cesepo-Bocroke ®@pannny, B Hanmonansnom necy Cenap, 6ioxu M. s. sciurorum COCTaBISUIN
73.6% B cOopax ¢ cubupckoro Oypynunyka (Tamias sibiricus Laxmann, 1769), xoTopslii ObUT crona
naTpoxyuposat (Pisanu et al., 2008). [lpyroit HHTepecHBII TpuMep NpHypOodeHHOCTH M. 5. sciuro-
rum k OenmmupuM oTMeueH Ha ceepe Wrammu. Ciona, B mpoBHHIMIO Bapese Obi1a HHTpogynupoBaHa
kpacHoOproxas 6enka (Callosciurus erythraeus Pallas, 1779), pacnpoctpanennast B FOro-Bocrounoit
Asun. Kpome apyroro mmpoko pacnpocTpaHeHHOro B EBpore skTomapasuta — MKCOJOBOTO KIelia
(Ixodes ricinus L., 1758), Ha KpacHOOpIOX0# Oenke ObUTH 0OHapYkeHbI MHOTOUHCICHHEIE (50%) Omoxu
M. s. sciurorum (Mazzamuto et al., 2016).

HomunaruBHBIA TIOnBUA B TeX yacTax HOxHO# EBpombl, rie 0ObIKHOBEHHAsI O€lIka OTCYTCTBYET,
OTMeYaeTcsl Ha KaBKa3CKoM (mepcuuckoit) 6enke (Sciurusa nomalus Gmelin, 1778), Tak 1 Ha pa3HBIX
BHJAaX COHb (COHE-TIOJTYKE, CaJOBOI, TIECHON M opelrHuKoBoi cone). Tak, Ha tore benprum Gonee
3500 6m0x ObwtH cHATHI ¢ 54 ocoOeit canoBoit conu (Eliomys quercinus L., 1766) u u3 58 rHe3n
rpe3yHOB. [Ipu aToM TOnBKO Onoxa M. s. sciurorum Opula HamOoJee MHOTOYMCIICHHA M Haubonee
peryisapHO oTMeuanach Bo Beex cbopax (Libois, 2016).

Ha tepputopun Manoit Asuu B Typuuu M. s. sciurorum Taxxe SBIeTCs crequduyeckum napa-
3UTOM OOBIKHOBEHHOU O€NIKH, HO M Ha TeppUTOpUN EBpombI oTMeuaeTcss Kak Ha XMIIHBIX (KyHULBI),
TaK M Ha MHOTHX BHJIaX I'PHI3YHOB, BKJIIOUAsh MAJIOa3UATCKYI0 MbIb (Apodemus mystacinus Danfordet
Alston, 1877) u apyrue BHJBI JECHBIX U TOJEBBIX Mbllei poxga Apodemus (Keskin, Dik, 2023).

Tax, B Urtanuu uuciieHHOCTh OyI0X M.s. sciurorum BapbUpOBaja B 3aBUCHMOCTH OT C€30HA
1 IUIOTHOCTH X035€B Ha y4yacTke. besku, nmoiiMaHHbIe BeCHOW, ObUTH OoJiee 3apakeHbl, YeM ITOHMaHHbIe
OCEHBIO U 3MMOIA, a KUBOTHBIE, KMBYII[HE B MECTaX C BBICOKOW IIOTHOCTBIO HAceleHus, Obutn Oosee
3apa)KeHbl, Y€M JKUBOTHBIC, )KUBYIINE B IOIYJSILUAX CO CPeHEH M HU3KOM IoTHOCThI0 (Romeo

et al., 2014).
Kpome toro, 6moxu M. s. sciurorum OOHapyKeHBI B THE3J[aX MHOTHX ITHI[. YeYETOK, SICTPEeOOB,

COB, roronef/i, KaHIOKOB, MHIIYX, BOPOHOB, OOJIBIINX Kpoxaneﬁ, KHUTOITIaBOB, CUHUI], COPOK, AATIIOB,
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CHITYX U AATI0B. I104TH BCe M3 MEPEYHCIICHHBIX BUIOB — KPYIHbIE HEBOPOOBHHBIE MTHIBI, C KPYII-
HBIMU THE3/IaMH. Y YKa3aHHBIX XUIIHBIX NTHI] THE3a OOBIYHO BO3OOHOBISFOTCS, T. €. CYILIECTBYIOT HE
OJIMH I'oJl Ha OAHOM M TOM K€ MECTE, Ha CTapoOM I'HE3/E. Humyxa W CHMHHIA, a TAKXC AATIIbI, COBBI,
CHITyXH U TOTOJM — BUIBI-AYIUIOTHE3IHUKU, U UX THE3/1a C OONBIION BEPOSTHOCTHIO €KErOJHO 3a-
CeJISI0TCS ApyruME nTuiiamu. Haxoxku Onox M. s. sciurorum Ha YedeTKax W KHTOINIABaX, BEPOSTHO,
ciydaitnele. ManieHbKHe IHe3/1a 4eueToK —pa3oBbie. OHU UMEIOT GopMy JIOTKA Ha JAepeBe WM KyCTe.
Taxke pa3oBBIMHU SIBIIIOTCS T'HE3[a KUTOIIABOB, KOTOPHIC PACIONIArarOTCs MM Ha 3eMile, WIH Ha
IUIABAIOIIEM OCTPOBE TPOCTHHKA.

Taxum 00pazom, O1oxu M.s. sciurorum OTMEYAIOTCS Ha IIMPOKOM KPyre MIICKOIMTAIOIIUX M MTHII,
OOMTAOIINX KaK B JMCTBEHHBIX, TAK H B XBOWHBIX B JIECAX M PEIKOJECHSIX B YMEPEHHBIX M IPOXJIaL-
HBIX PETHOHAX, HO TIIAaBHBIM 00pa30M B TEILIbIE MECAIBI T0Jd, @ OCEHBIO M 3UMOW MX YHCICHHOCTb
camkaercs (Egri, Tersztydnszky, 1985; Cyprich et al., 1999).

B arckoii maboparopun o 60psde ¢ BpeAUTeIIMI OBUIN TPOBEIEHBI HCCIIEIOBAHUS OHOIOTHH
M. s. sciurorum v 60opbba ¢ HUMH ¢ TIoMomIpto mHCeKTHIUIoB (Larsen, 1995, 1996; Clark et al., 1997,
1999). B naGoparopuu 3Ty OJIOXY YCIEIIHO BBIPAIIMBAINA Ha KEJITOTOPIBIX MBIIIAX, EBPOMCHCKUX
Mbimax (4. sylvaticus L., 1758) n nomoBbix mprmax (Mus musculus L., 1758). CornacHo pe3yibTa-
TaM TIPEeIBAPUTEIBHBIX HCCIEI0BAHUI, ONTUMATbHOE Pa3BUTHE OJOXH OT silia IO B3pOCIOW 0coOu
BapbupoBaio ot 23 no 32 aueii (Larsen, 1995). [lnsa uccnenoBanuii SSHUEKIAAKA U CTaUI pa3BUTHSI
(hTaKoHBI OTCTABIISIM B TEMHOTE B WHKyOaTopax mpu Temmeparype 23 + 1°C U OTHOCHTEIbHON

praxHoctd 80 + 5%.
PE3VJIBTATBI

Tepputopus «3I13 CaBBaTbeBO» JIETUTCS HA IMSATh 30H: HOPKOBYIO, JIMCHIO M COOOIMHYIO
(epMmbl, a TaKKe KOPMOKYXHIO U BeTepHHapHbIH ydacTok. [To manubiM «3I13 CaBBarbeBoy,
Ha 1 stHBapst 2023 T. YUCIEHHOCTh TOTOJIOBBS HOPOK cocTaBisio 50752, mucun — 1867,
coboseir — 3080 ocobOeit. 30HBI pa3/ieiCHbI 3a00POM, YTO UCKIIFOYACT POHUKHOBCHUC JKHU-
BOTHBIX Ha Jpyrue (epMbl. 3BEpOBOIBI KAKIOTO MOAPA3ISIICHIS PaboTal0T TOIBKO Ha CBOEM
00BEeKTE U HE B3aUMOJICUCTBYIOT C APYTUM IIEPCOHAIOM O€3 MPEeBAPUTEILHOTO MTPOXOXK/IE-
HUSI CAHUTAPHOTO IPOITYCKHUKA.

Jis manpHEHTIero M3JIOKEHUST MaTepHalia Ba)KHO OTMETHTbH, YTO BCE HOPKU 3BEpPOXO-
3stiicTBa «CaBBaTheBO» OBLIM MMIIOPTUPOBAHBI U3 JPYTHX CTPaH B HECKOJBKO 3TaroB. Tak,
B 2010 1. u3 ITomsimm Obu10 3aBe3eHo 5500 ocobeit, B 2013, 2014 u 2015 rogax u3 Jlanuun
3aBe3nu cooTBeTcTBeHHO 2260, 2184 n 2710 ocobeii. Kpome toro, B 2016 1. 237 3BEepbKOB
noctynuio u3 benopyccun.

Ha teppuTtopun 3Bepox0o3siicTBa I COACPIKAHUS 3BEpHKOB yCTaHOBICHHI miensl. Lllex
NPEJICTaBISIET COOOM MONYOTKPHITOE CTPOCHHUE, T.€. HABEC C JIBYCKaTHOM Kpbllield 0e3 Ha-
PYXHBIX cTeH. CpeHIOI0 YacTh IIeAa 3aHUMAeT MPOXO /ISl 0OCITYKMBAIOIIETO EPCOHANa.
Kopmienne HOpOK OCyIIecTBIICTCS aBTOMAaTUYECKHE TIPH TIOMOIIN KOPMOBOTO Pa3IaTdrKa,

mo 06e CTOPOHBI KOTOPOTO HAXOAATCA CETUATBIC KJICTKU C TCIUIBIM JCPEBAHHBIM JOMHUKAMU
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C COJIOMEHHOW TMOJCTHIIKOM AJIST OTABIXA M CO3JaHMs rHe3na. OCTaJbHYI0 YacTh KIETKH
3aHUMAaeT BBITYJIbHAsI 30HA.

B mepuon rona camuoB MoACaKMBAIOT B KIIETKY K CaMKe. B OTHENbHON KIIETKE MOXKET
COZIepKATCsl 10 TPEX B3POCIbIX 3BEPHKOB (JBe caMKu M ojauH camen). lllenku orcaxusa-
IOTCS OT CaMOK depe3 45 mHeH mocie poXAeHHUs, U, TAKUM 00pa3oM, HamboJee BBICOKAs
YHCJICHHOCTh IPOKOPMHUTENIEH OJIOX B KJIETKaX MPUXOAMTCS Ha MEPUOJ C Masi IO aBIyCT.
UHCIeHHOCTh HOPOK B 3BEPOXO3SHCTBE HEMOCTOSHHA: 32001 CaMIIOB W YaCTH CAMOK IIPO-
W3BOJMTCS B MapTe M HosiOpe.

Hamu Opumn 0o6cnmenoBanbsl B 2023 T. BOIOCSHOH MOKPOB HOPOK, a TaKKe WX THE3Aa
u eapl. Beero 6pu10 ocmorpero 600 HOPOK M3 Tpex IenoB. B nByx miemax comepxkarcs
CaMKH{ OCHOBHOTO TIOTOJIOBBSI, B OJTHOM III€Zie — caMIbl. Bo3pacT 00cieoBaHHbIX )KUBOTHBIX
oonee 1 roma. DxcreHcuBHOCTH MHBa3uu (DU) cocraBmna o 40%UMU cocraBmia ot 5 1o
20 3K3eMITIIPOB Ha OTHOM XUBOTHOM. JlaHHBIE 32 2020-2022 IT. 110 3apa)KeHHOCTH HOPOK
010XaMu B3SITHI U3 BETEPUHAPHON JOKYMEHTAIIUU XO3SHCTBA.

Pe3ynpTarsl MHOTONIETHIX HAOMIONCHUH TeMIIEpaTyphl Bo3ayxa B TBepckoil obmacTu 3a
nepuon 2020-2023 rr. ¥ uxX peTpoCHneKTUBHbIN aHanu3 npeacTasiaeHs! Ha puc. 1. Comtac-
HO MIMEIOIIMMCSI TaHHBIM, CpeIHETooBas Temreparypa Bo3ayxa (°C) cocraBmia: B 2020
r. t9.4, B 2021 r. +8.5, B 2022 . +9.0, B 2023 1. +9.3, 3HaYeHUs] HAXOJATCSI IPUMEPHO B
onmHakoBOM jauarazoHe. OmHako B 2020 1. 3aperncTpupoBaHEl HanOoIee BHICOKHE ITOKa3a-

TCJIM TEMIICPATYPhbI 3a AHBAPb U (l)eBpanL, T.€. 5TO ObLIAa camas TeIlas 3uMa.
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Pucynok 1. [lunamuka cpepHell Temreparypsl Bo3ayxa B TBepCKoi 001acTu 3a Iepuox
¢ 2020 mo 2023 1. comTacHO JaHHBIM MeTeoposormueckoi ctanmun Ne 563481 “Emmaus”.

Figure 1. Dynamics of average air temperature in Tver Province for the period
from 2020 to 2023 according to the data of meteorological Station Ne 563481 “Emmaus”.
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[Tpu peTpoCHeKTHBHOM aHAJIW3e M COMOCTABICHUH CPEAHUX TeMmeparyp u DU Onoxamu
y HOPOK ObIIIO OOHAPYXEHO, YTO CTATHCTHMYECKU 3HAYMMBIX Pa3/IMuMii HE MPOCIIEKUBACTCSL.
Tem He MeHee KOIMYECTBO 3apPAXKEHHBIX YKUBOTHBIX M MHTEHCHBHOCTH 3apakenusi B 2020
I. OBIJIO JOCTOBEPHO OOJIbINE, YeM B Apyrue roabl. JJaHHBINA (akT cBs3aH ¢ TEIUIONW 3UMOM

U, KaK CJIe[ICTBHE, COXPaHEHHEM MHBAa3HMOHHOIO Hauaja B OKpyXarollel cpezne (puc. 2).
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Pucynok 2. PerpocnexruBHabiii anamu3 DU (%) 010X y HOPOK B MEPHOJ
¢ 2020 mo 2023 . (OO0 «3I13 CaBBaTbeBO»).

Figure 2. Retrospective analysis prevalence of infection fleas in minks
from 2020 to 2023 (“Savvatyevo”).

AHAJIOTHYHBIN BBIBOJI MOJKHO CJIeNlaTh M Ha OCHOBAHUM JAHHBIX (IIPU HAJIOKEHUH Cpefl-
Hux Temneparyp u MM 6mox y Hopok) puc. 3. C Hosi0ps mo mapt 2020 r. UM skromapa-
3UTOB KpaifHe Hu3Kas. OJHAKO ¢ HACTYIJIEHHEM YCTONUYMBBIX BBICOKHX ITOJIOKHUTEIBHBIX
TEMIIepaTyp ¢ Mas 1Mo CeHTIOpb peructpupyercst Haubonbimas MU — 49.1 k3. 3a 4 roga
nccienoBanuid. CoOrIacHO OMPOCHBIM JAaHHBIM, HMOJXYYEHHBIM OT IIEPCOHAJNIA, B 3BEPOXO-
3AHiCTBE HHM3Kas 4acTOTa HamaJeHHs OJ0X OTMedaeTcs TaKKe B XOJIOAHBIA MEepHoJ roaa —
¢ OKTA0ps 1mo MapT. PocT konuyecTBa Hama/JeHUH YBEIMYUBAETCS C alpeis M OCTaeTcs
BBICOKOH /10 CEHTSIOpsI.

Cpennsisi Temneparypa Bozayxa u cpeaasst MM 3a nepuoxa ¢ mas mo ceHtsiops B 2021,

2022 u 2023 rogax npuMepHo onuHakoBas u cocraisieT 20.4°C u 9.8 »x3., 19.8°C n 9.3 k3.,
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20.4°C u 11.7 3K3. cooTBeTcTBEHHO. HU3KOTEMIIEpaTypHblE 3UMHUE MECSIBI 3a TPU roja

chopmupoBanu auHaMuky 1o MU skronapasutoB HOPOK.
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Pucynok 3. Cpenusis Temneparypa Bo3ayxa u M 610X y HOpOK B meprox
¢ masg no ceHtTsiopp 2020-2023 . (OO0 «3I13 CaBBarbeBO»).

Figure 3. Average air temperature and intensity of infection fleas in minks
from May to September 2020-2023 (“Savvatyevo”).

Takke KOJMUYECTBO OCAJKOB B Pa3Hble MECSIIbI B MEPHOJ ¢ Masi 1o ceHTsiopb B 2020 1.
JIOCTOBEPHO BHIIIE, YeM B Jpyrue roasl (puc. 4). Takum oOpazom, u MW B mepuox ¢ mas

o ceHTsI0ps B 2020 T. TOCTOBEPHO BHIIIE, YEM B APYTHE TOIBI.

120 r 1 60
Oocanxu, MM @ UU, k3.

g 100 | ’ 1 50
z &
5 80 1 40 2
g g
B i =
g < 60 30 =
$ %40 | 12 &
: =
3 )
2 20 ‘ ’ ’ o &

S 0 0

2020 2021 I 2022 2023
0abI

Pucynok 4. Cpennee xonmdectBo ocaakoB 1 MU 610X y HOPOK B mepuoj
¢ Mas o ceHTsIops B 20202023 1. (OO0 «3I13 CaBBarseBo»).

Figure 4. Average rainfall and intensity of infection fleas in minks
from May to September 2020-2023 (“Savvatyevo”).
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B Teepckoii 0011, 0ca Ky [0 Ce30HaM T'0jla PACTIPEIeISIFOTCS HepaBHOMEPHO. bosblias
YacTh OCAJKOB NPUXOIUTCS HA TEIUIOE BPeMs rojia — B MEPUOJL C Masi O CeHTSIO0pb, MaK-
CHUMaIlbHBIC OCAIIKW BBHITAJAI0T B MIOJC M aBTyCTE, HANMCHBIIEE KOMUIECTBO OCAIKOB OT-
MeuaeTcsl B XOJIOAHOE BpeMs rofia — B Jiekabpe u sHBape.

U3 puc. 5 Bugno, uto B 2020 . HAOIIOAAIOCHh MAKCHUMAJIBLHOE TOJOBOC KOJIUYECCTBO
aTMoc(epHBIX ocankoB — 736 mM. [Iuk ocagkoB (144 MM) I MakCHUMaJbHBIE CPETHUE TEM-
neparypsl 3aperucTpUpoBaHbl B Hiosie Takum oOpa3om, HaubOosbmas DU (88%) 3aperu-

CTPpUPOBAaHA B aBr'yCTC¢ 4TO CBUACTCILCTBYET O 6J'IaI‘OHpI/I${THLIX YCIIOBUAX JISI Pa3BUTUSA

9KTONAPA3UTOB.
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Pucynok 5. 3apaxxenHocts (OU, %) OGnoxamu y HOPOK B 3aBUCHUMOCTHU OT CPEIHUX 3HAUCHUH
TeMmeparypsl Bo3myxa u ocankoB 3a 2020 . (OOO «3I13 CappaTbeBo»).

Figure 5. Prevalence of infection fleas in minks depending on average temperature
and precipitation for 2020 (“Savvatyevo”).

Takum o0Opazom, kpuBas UM u DU 610X y HOPOK B TEYCHHE roja HAMPSIMYIO 3aBUCHT
OT KJIMMaTU4ECKUX YCIOBUI OKPY:KaIOIIEH Cpesbl — TEMIIEPATypHOIO PEKUMa U KOJIHYECTBA
ocankoB. Iluku MU skTOmapasuToB NpUXOIATCA HA TOABI, KOTJA PErHCTPUPYIOTCS TeIas
3MMa, a Tak)Ke TeIUIble U ¢ HanOOJIBIINM KOJIMYECTBOM OCAJIKOB MOCIEIHUE BECEHHUE,
BCE JICTHHE U NEPBbIE OCEHHNE Mecsbl (Mali—ceHTs0ph). Hu3kast 3apaKeHHOCTh MyIIHBIX
3Bepeil B 3MMHHN nepro 00BSICHACTCS MUHYCOBBIMH TEMIIEpaTypaMu, KOTOPBIE SBISIOTCS
HeOJIaronpusITHHIM YCJIOBHEM JUIS IIPOXOXK/ICHUS OJIOXaMH TOJIHOTO IIMKJIA Pa3BUTHS OT siilia
Jo0 umaro. OfHaKo B JaHHBIC TIEPHO/BI MAPA3UT HAXOAWTCS B CTAAWH SIHIA WM KyKOJIKH,

a C HACTYIUVICHUEM TEIJIOTO BECCHHEI0 CC30HAa MPOUCXOAUT PA3BUTHUEC Iapa3uTa.
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OBCYXJIEHUE

Tlo umerommMcst JaHHBIM, Ha HOPKaxX, pa3BOAUMBIX B 3BepoxossiicTBax Poccun, He ot-
Meyanock oOHapyxkenue Monopsyllus s. sciurorum. Haunbosee BEpOSITHBIM MPEICTABISCTCS
3aB03 Omox M. s. sciurorum B «3I13 CaBBarbeBO» W3 3Bepoxo3siicTB Ilompm u Janun kak
Ha CTaJUH MMAaro Ha 3BephKaX, TAK W HA CTAAMAX SNIA, KYKOJIKH, JUIMHKH C TTOICTHIKON
mienkoB. Kimumar Teepcko 00I1., HATMUUE MECT Pa3BUTHS U JOCTYIHOCTh MPOKOPMHUTEIIS
B YCIIOBHAX IIENOBOTO COMCPKAHUS 00CCIIEUMBAIOT BBICOKYIO YHCIEHHOCTH OJOX JTaHHOTO
BHJA.

MOoKHO Takke MPEIONOKUTh, YTO €Ille OJUH BapHaHT IMOMaJaHusl Ha TEPPUTOPHUIO
3Bepoxo03siicTBa Onmoxu M. s. sciurorum — 3aHOC U3 MECTHBIX NPHPOIHBIX OMOTONOB. Bu-
JIOBOW cocTaB OJIOX, MApasHTHPYIOMHUX Ha OelIKax M JPYTHX MEJTKHX MJICKOTHTAIOIINX
Ha TeppuTtopur [BEpCcKOi 001., 10 HACTOSIIEr0 BPEMEHH OCTAaeTCs HE M3y4YeHHBIM. Mc-
CIIEZIOBaHMS MOJICKYJISIPHOTO-TCHETHIECKOTO PasHOOOpa3wsl pa3IMIHBIX TOMYISIINA OI0XT
M. s. sciurorum TO3BOJST yTOYHHUTH MyTH 3apakeHus: HOpok «3I13 CaBBaTbeBO».

lenpr perymsipHO 00padaThIBalOTCs (COMTACHO PEINIAMEHTY, HE MCHEE JIBYX pa3 B Me-
csii) mHCcekTuIaamMu B opme ayctoB HITO «["apanTt». Ero meiicTByrommmu BemecTBaMu
ciyxar (ochopoprannyeckoe coennHeHue GEHTHOH U MUPETPou] Jenbramerpud. Kpome
TOTO, KJIICTKH OOXHTaroT OrHEM mociie 3a00s. TeM He MeHee B MecTax COICPIKAHUS HOPOK
BBICOKAsT YUCIICHHOCTh OJOX MEePUOAMYSCKHA BOCCTAHABIMNBACTCS. YCTOWYMBOCTH BOCIIPO-
W3BENICHUS MOMYIAIUN 070X 00eCTeYuBaeTCsl TOTONIOBbEM IIJIEMEHHBIX CAMOK W CaMIIOB
Bo3pacToM oT 2 o 4 net. Kpome Toro, 1e3MHCEKIMS MPOBOAUTCS B LIEHTPAIBHOM MPOXOJIE
mena ¢ OETOHMPOBAHHBIM TIOJNOM. MecTa ke pa3BUTHS OJ0X — MOACTUIIKA BHYTPH THE30-
BBIX JJOMHKOB — He oOpabarpiBaeTcs. Vcrmonp30BaHHAs MOACTHIKA PETYISAPHO 3aMEHSETCS
B THE3/IOBBIX JIOMHKAX W BBIOPACHIBACTCS HA 3EMIIFO TIOJ KieTKoi. Takum oOpa3om, BHyTpU
TIPOCTPAHCTBA IISIOB COXPAHAIOTCS ONArONPHUATHBIC YCIOBHS ISl Pa3BUTHS JTMUYUHOK OIOX
B TEIUIOE BpeMs rozga. PaccrosHue oT MecTa BBIIUIONA MMAro B MOJICTHJIKE J0 THE3I0BOI
KJIETKU B CPEJHEM OKOJIO MOJIyMETPa, YTO, BEPOSTHO, MO3BOJISIET aKTUBHO MHUTPHUPYIOIIEMY

umaro M. s. sciurorum JAOCTUT'aTb CBOCTO MPOKOPMMUTEIIA.

OUHAHCHUPOBAHUE PABOTbBI

Pabora BbITIONIHEHA Ha 0a3e kosuiekuuu 3oojorudeckoro uucruryra PAH (3UH PAH),
C.-ITerepOypr (YOK 3UH per. Ne 2-2.20) o Teme «Pa3paboTka COBPEMECHHBIX OCHOB CH-
CTEeMAaTHKH ¥ (UIOTSHETHKU Mapa3sUTUYECKUX U KpoBococymux uienuctonorux» (Toc.

peructparonnsiit Homep 122031100263-1) MunucTepcTBa HayKH U BBICIIETO 00pPa30BaHUSL.
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DISTRIBUTION OF THE FLEA
MONOPSYLLUS SCIURORUM SCIURORUM (SCHRANK, 1803)
(SIPHONAPTERA, CERATOPHYLLIDAE)

IN THE WILD AND IN FUR FARMS

E. B. Romashova, S. G. Medvedev, Yu. E. Kuznetsov
Keywords: fleas, Monopsyllus s. sciurorum (Schrank, 1803), host-parasite relations,
Neovison vison.

SUMMARY

The parasite of the common squirrel (Sciurus vulgaris (L., 1758)) is the flea Monopsyllus
sciurorum sciurorum (Schrank, 1803), it is found throughout Europe and Western Siberia, it parasitizes
70 species of hosts. Also, the mink flea is a big problem for fur farming in some European countries.
We analyzed the species composition of hosts and the conditions of parasitism of M. s. sciurorum
on minks in the fur breeding farm of «Savvatyevoy» in the Tver region.
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7 mapra 2024 1. uciomaEIIOCH 70 JET CO THSA POXKIACHHUS BHIHOTO OTEUYECTBEHHOIO

HEeMaroJjora, JoKTopa Omosnorndeckux Hayk Anekcanzapa FOpwseBuua Pricca. Anexcanup

OpbeBnu — Beimyckuuk Jlenunrpazckoro (apiHe Cankr-IleTepOyprekoro) rocyapcTBEHHOTO

YHUBEPCHUTETA 10 Kadeape 300JI0rMU 0ecrio3BOHOUHBIX. Cpa3y M0 OKOHYaHUH YHHBEPCUTETA

B 1976 1. on mpumien paborars B 3oomorndeckuii mHCTUTYT AH CCCP, Te mporien myTs OT

CTa)Kepa-nccIeJoBaTesist JI0 NIAaBHOTO HayyHOro coTpyanuka. A.lO. Peicc — yuensiit MupoBoro
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YPOBHS, €ro MMs IIUPOKO W3BECTHO CIEHHAIUCTAaM B HaIlleil cTpaHe M 3a pyOeKoM Kak
OJTHOTO W3 BEIYIIMX MHPOBBIX JILIEPOB B 00JaCTH TAKCOHOMHH, (PUIIOTEHETHKH, SKOJIOTHH,
sBomoLK 1 Ouoreorpaduu puronemaron. On aBrop Oosee 200 HayuHBIX padoOT, BKIIOYAs
MoHorpaduio u miaBsl B MoHorpadusx. Hayunsimu natepecamu Asekcannpa IOpbeBuua
OXBa4eHbI Pa3JIMYHBIC ACIIEKTHI HEMATOJIIOTHH — MOP(OIOrHs, 3KOJIOTHs, IBOMOLUS (PuTo-
HEMaroJl U 0COOCHHOCTH MX B3aMMOOTHOIICHUH C pACTCHHSAMH-X0351€BAMH M HACEKOMBIMH-
neperHocunkaMu. Ha npotsokenun nociennux jer A.JO. Poicc akTUBHO HCCIeayeT Tpymiry
CTBOJIOBBIX (DMTOHEMATOJI, CPEH KOTOPBIX BO30YIUTENIN ONACHBIX 3a00JI€BaHUI JIEPEBbEB —
BUJITA XBOWHBIX M JIMCTBEHHBIX MOPOA. MM BBINIONIHEHA CepHUsl TAKCOHOMHYECKUX PadoT,
CO31aHbl KOMITHIOTEPH30BaHHBIC OIPEISIUTEIbHBIC KIFOYH, IPESAIPHHIT COBMECTHO C KOJIIE-
raMH MOJIEKYJISIPHO-(DMIIOreHETHUECKUI aHalI3 CTBOJIOBBIX (puTOHEMaro. Pesyibsrarsl 3T0ro
aHaJM3a CYIIECTBEHHO YTOYHWIIM IMPEICTaBICHUs] 0 (DUIIOTEHUH CTBOJIOBBIX (DUTOHEMATON
W PNy KOH(GIUKT MEXKIY X MOJIEKYIISIPHONW W KJIACCHYECKOH TaKCOHOMHEH, OCHOBAHHOM
Ha Mopdonornyecknx npusHakoB. [Ipeanpunsaroe Anekcanapom HOpbeBndyeM H3ydeHHe
MIPUPOJHBIX OYaroB CTBOJIOBBIX HEMATOJl IMO3BOJIMIIO €My pa3paboTaTh METO/bI OLIEHKH Be-
POSITHOCTH MPEBPAILEHUS! ONIIOPTYHUCTHYECKUX MaTOT€HOB B MCTHHHBIX MATOICHOB JIECHBIX
U TapKOBBIX COOOIIECTB, & TaKXKE BBIIBUTH HEMAaTOA-aHTArOHHCTOB IEPEHOCYHKOB OIAC-
HBIX TPHOHBIX M HEMATOIHBIX MH(EKLHUHA, KOTOPBIX MOXHO B MEPCICKTUBE UCIIOIb30BaTh
B KauecTBE areHTOB OMOJIOTMYECKOTO METOAA 3aIUThl PACTEHHH. AHAINU3UPys OrPOMHYIO
COBOKYIIHOCTb HAKOIUICHHBIX MartepHuaioB, Anekcanap IOpbeBuu chopMyinupoBall HOBbIC
IIPEACTaBICHNS 00 BOJIOIMHU JKU3HEHHBIX LUKJIOB CTBOJIOBBIX HEMAroi, 00OCHOBAJ UX
MIPOUCXOXK/ICHHE OT YYaCTHUKOB JICTPUTHON MHILIEBON CETH M HaMETHJ IOCIIeI0BaTEIbHbIC
9TaIlbl CTAHOBJICHUS )KU3HEHHBIX LMKJIOB B KOQJANTAIlMH C HACEKOMBIMU-TIEPEHOCUHKAMHU
U paCcTeHUSIMH-X035€BaAMH.

Mupokas spynunus u BeICOKUI HayuHbI aBToputeT A.FO. Phicca moareepxkaatorcs
€ro pa3BeTBJICHHBIMH KOHTAaKTaMH C BEYIIUMU OTEYECTBEHHBIMH M 3apyOCKHBIMU KOJIICK-
TUBaMH HEMAaTOJOTOB, MHOTOUNCIICHHBIMHI OOpameHusIMA K HEMY 3a KBaJU(UIIMPOBAHHON
KOHCYJIBTATHBHOM MOMOIIBbI0. OH OXOTHO JENUTCS CBOUM OOTaThIM OIBITOM C KOJJIETaMHU
W yYEHHMKaMH, YCIICIIHO PYKOBOAMUT paboToil acmpantoB. A.}O. Pricc — onun U3 co3nare-
neii u nepsbiit [Ipesunent Poccuiickoro oOmiecTBa Hemaronoro. OH BHeC OOJBIION BKIIAI
B ykperutenue Ilapasuronormueckoro O6mectsa npu PAH (ITO) na mocty Yuenoro Cexpe-
tapst (2004-2013 tr) 3TOrO OOIIECTBA M MPOMOIDKACT CBOO IDIOJOTBOPHYIO NEATCIHHOCTH
u oHbIHEe, Oymyun wieHoM [lenTpanproro Cosera [10. OH BXOAHUT B COCTaB PEAKOIUICTHU
xypHana «[lapasuTonorus», sSBISETCS CEKIMOHHBIM pelakTopoM “Zoosystematica Rossica”
W acCOIMMPOBAaHHBIM pemakTtopoM “Russian Journal of Nematology™.

Penakuumonnas kosuterus xypHaia «Ilapasurosnorus», [lapasuronoriuueckoe o0IIecTBO,
KOJUIETH | JPy3bs TO3paBisitoT Asiekcanapa FOpreBuda Pricca co CTONb 3HAYMMBIM FOOU-
JIEEM U JKEIIAl0T €My 37I0pOBbs, OJIArOnoMy4usi U MIOAOTBOPHOTO MPOIOIKEHHST TBOPUYECKOM
AKTUBHOCTH Ha 0Jaro mapa3uTONIOTHH U 300JI0THH.
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