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NKCOJA KEHEJIEPUHAE KEHE DQHINEPAJINTUHHUH BUPYCYH AHBIKTOO

AHHOTanusi. bopOopayk HepB cHucTeMachlHbIH MH(MEKUUSACHIH Maiiia KbUIraH TBE BUPYCY
IyiHe >Ky3y OOIOHYa cajaMaTThIKTbl CAaKTOOHYH HEru3ru Keireily Oomyn cananar. Kene
sHepanuT BUpycy KazakcranaplH OapIplK >KapaThUIbIII aiMakTapblHIa TapalT. Kommiekcryy
MOHHUTOPUHI  PETHOHAOPJOTY  AMIHUAEMUOJIOTUAIBIK  KbIPJAalJbl  aHBIKTOOrO, ap KaHjail
BUPYCTAapAbIH JXKaHBI KaHa MOTEHIMAJAYy OYOKTOPYH aHBIKTOOTO, >KaHbIOAapiap >XaHa aaaMmziap
Y4YH KOPKYHYY TYYAypraH MaTOr€HJEpJUH *KaHbl )K€ ©3repTYJIreH TYpJIepyH OeayIl KepceTyyre
MYMKYHAYK OepeT. Ap kaHAail Tajiaa, >KapbIM 4eJl ’KaHa 46l KapaThUIbII KOMIUIEKCTEPH KOITOIoH
*aHbplOapIap/bIH — MOTEHUUANYY KEHEeJIepIUH a3bIKTaHAbIpYyydy JKaiinapsl 6oiyn caHanat. Mkcon
KEHeJepH >KaHblOapiap/AblH JKaHa afaMJap/blH JI€H COOJyTyHa KOPKYHydY TYyJIypraH BHPYCTYH
HETU3TH aJIblll JKYPYYUyJepy Oonyn caHanaT. ONKeHYH JaHIadTTHIK-KIMMATTHIK IapTTapbIHBIH
KaHa OKaHblOapiap AYWHOCYHYH ap TYPAYYJIYTY ap KaHAal NaTOreHAEpAMH OYOKTOPYHYH
OonylIyHa mapT TY36T, OMPUHYHM KEe3eKTe KeHeJiep MEHEH OailaHblliKaH. AKBIPKBI OUp HEYE OH
*KpUabpIkTa Ka3akcraHIa KEHENepAWH CaHbl J1a, KEHE apKbpUlyy XXyryydy OOpyJiaplblH CaHbl Ja
kebOeliny. Kene sHuedanuTUHMH KemuyJyK Y4ypiapbl Ka3blHIa >XaHa Ky3yHIe Oo0joT, Oy
KEHEJIEpIUH aKTUBAYYJIYTYHYH OropyJialibl MEHEH OallIaHbIIITYY.

Byn um aifbul yap6a >xaHbIOapiapblHaH: UpU MYHY3AYY MajijlaH, Maiga MyHy31yy ManjaH,
KBUIKBUIAP/IAH YOTYJNTYJITaH KeHe SHUe(aJUT BUPYCYH aHBIKTOO MaKcaThIHZA, ajap KallaraH
xKepIeplie, xKeke KOpoosIop/Io skaHa (epMarnapia, OIOHI0M 3J1e Yol kaHa 0aian ecCyMIyKTOpYHOH
TaObuiran. M3migee Xypry3yy YUyH KeHelep KeHe SHUe(aTUTUHUH SHAEMUTH OONroH AJMaThl
o0ycyHyH aiimarbiHna kapmainran. KaH copryd KypT-KyMypcKajlapJIbIH *OTOpPKY aKTHUBAYYJIYK
MesrmwmHge,  2021-2022-xputmapel - 477  WKCOJM  KEHEJICPUHWH  YITYJIOPY  aJbIHTaH.
Wnentudukaiusiioo ydypyHaa KbliiHairan kenenep Ixodidae yi-OynecyHyH 4 TYpyHe TaaHIIbIK
9KeHHM aHbIKTanraH: Dermacentor marginatus, Dermacentor reticulatus, Hyalomma asiaticum,
Hyalomma scupense. XXypry3yireH u3miieenaepayH HaThIiDKachlHIAa KeHe SHIe(aInTHHUH
BUpycyHa kaparta 0,63% oH ananuzznep TaObu1ibl. OUIOHAON 3J1€ MEKTPOHIYK MHKPOCKOIUSIIBIK
U3WJIIO6JIep KYPIy3yJayl, KeHe SHUe(haIUTHHUH BUPYCYHYH 0ap SKEHIWUTH aHBIKTANAbl, aHTKEHU
Flaviviridae BupycyHyH BUpHOHIOPY aHBIKTAIIIbL.

Herusru ce3nep: Mkcon kenenepu, kere suredanuru, Flavivirus, ITTP, mukpockor.
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BBISIBJIEHUE BUPYCA KJIEIEBOI'O DHILIEDAJIUTA
Y UKCOJOBBIX KJEHIEN

AHHoTanusi. Bupyc kiemeBoro »sHiedainTa, BbI3BIBAIOIUNA HHPEKIUU IIEHTPAIbHON
HEPBHOW CHCTEMBI, SABIISETCS CEPbE3HON MpoOIEeMON 3ApaBOOXpaHEHUs BO BceM Mupe. Bupyc
KJICHICBOTO JHIEhaINTa MUPKYJIUPYEeT BO BCEX NPHPOAHBIX 30HaX Kazaxcrana. KomrurekcHbIH
MOHUTOPHHT MO3BOJIUT OMPEACITUTD MHUIEMHOJIOTHYECKYIO CUTYaIlMI0 B PETHOHAX, BHIIBUTH HOBBIC
U TIOTCHIIMAJIbHBIC OYard pas3JIMYHbIX BUPYCOB, BBIICIUTH HOBBIE WM H3MEHEHHBIC BUJIBI
MaTOT€HOB, MPEACTABIIAIONINE OMACHOCTh [JISl >KUBOTHBIX W JIIOJeH. Pa3zHOOOpasHbIE CTENHEIE,
MOJIYyIYCTHIHHBIE U TYCTHIHHBIE MPUPOAHBIE KOMIUIEKCHI SIBISIFOTCS MECTOM OOHMTAaHMS MHOTHX
KUBOTHBIX — MOTEHIIMAIBHBIX KOPMYIIEK A Kiemed. IKcomoBbie Keny SBISIOTCS OCHOBHBIMU
MEePEeHOCUYMKaMH BHpYCa, YIPOXKAIOIIETO 3J0POBBI0 JKMBOTHBIX M 4YeloBeka. MHorooOpasue
naHAmadTHO-KIMMATHYECKUX YCIOBHM M >KUBOTHOTO MHpa CTpPaHbl CO3/1a€T MPEIINOCHUIKH s
CYIIIECTBOBAHHUSI OYAaroB Pa3jMYHBIX IMAaTOT€HOB, B MEPBYIO OYEpEb CBS3aHHBIX C KIEHaMHU. 3a
MOCJIEIHUE HECKOJIBKO JECATUIICTUN ObUIM 3aperuCTPUPOBAHO YBEIMYECHHE KaK YHUCICHHOCTH
kiemed B Kazaxcrane, Tak ¥ 4uclia ciiydaeB KJIEHIEBBIX 3a00JeBaHMi. BOIBIIMHCTBO clydyaeB 1Mo
KJICIIEBOMY DJHIe(DATIUTy MPOUCXOAUT BECHOW M OCEHBIO, UYTO KOPPEIHUPYET C IOBBIIICHHON
AKTUBHOCTBIO KJICIICH.

Jlannast paboTa BBITIONIHEHA C I1EJbIO0 BBIABIEHUS BHpYyca KICIIEBOTO OHHIedanura y
MKCOJOBBIX KIIEIIeH, COOPaHHBIX C CEIbCKOXO03SHUCTBEHHBIX JKUBOTHBIX: KPYITHOTO POTaToOTO CKOTa
(KPC), menxoro poraroro ckota (MPC), momazeii, B MecTax uX OOMUTaHMs, B YaCTHBIX TBOpPaxX U
depmax, TaKKe ¢ TPaBIHUCTON U KyCTapHUKOBOM PaCTUTEIHHOCTH. J{JIs1 MPOBEACHUS UCCIIETOBAHUS
KJICIIA OTJIABIMBAINCh HAa TEPPUTOPUU AJIMATUHCKOW O0OJACTH, SBIISFOMICHCS SHIAEMHUYHON IO
KJemeBoMy dHIedanuty. B ce30HBI BBHICOKOW aKTMBHOCTH KPOBOCOCYIIMX HAcCeKOMbIX, B 2021-
2022 rtr. 6puto oToOpano 477 00pa3oB WMKCOMOBBIX Kiemeld. B xome umeHtudukanum ObUIH
YCTaHOBJICHBI, YTO COOpaHHBbIC KJCHIM MpHUHAUIeKATH K 4 BHIaM Kielleid cemerictBa Ixodidae:
Dermacentor marginatus, Dermacentor reticulatus, Hyalomma asiaticum, Hyalomma scupense. B
pe3ynbTare MPOBEACHHBIX HCClIeAoBaHUN Obutn oOHapyxkeHbl 0,63% MOJIOXKUTENbHBIE MPOOBI K
BUpPYCYy  KiemeBoro odHiedanmuta. Takke TPOBEACHBI  AIEKTPOHHO-MHKPOCKOMUYECKHE
WCCIIEIOBaHMs, YTO TOATBEP)KIAeT O HaIM4Me BHUpyCa KICNEBOTO JHIedanuTa, TaKk Kak B
pe3yabTaTe ObUTH BBIIBICHBI BUPHOHBI BUpyca cemeiicta Flaviviridae.
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KiawueBble ciaoBa: Ikcomosele kiemu, kiemeBoi osuuedanur, Flavivirus, TILP,
MHKPOCKOIL.
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DETECTION OF TICK-BORNE ENCEPHALITIS VIRUS IN IXODES TICKS

Annotation. The tick-borne encephalitis virus, which causes infections of the central nervous
system, is a serious health problem worldwide. Tick-borne encephalitis virus circulates in all-
natural areas of Kazakhstan. Comprehensive monitoring will make it possible to determine the
epidemiological situation in the regions, identify new and potential foci of various viruses, identify
new or modified types of pathogens that pose a danger to animals and humans. A variety of steppe,
semi desert and desert natural complexes are the habitat of many animals — potential feeders for
ticks. Ixodes ticks are the main vectors of a virus that threatens animal and human health. The
variety of landscape and climatic conditions and wildlife of the country creates prerequisites for the
existence of foci of various pathogens, primarily associated with ticks. Over the past few decades,
there has been an increase in both the number of ticks in Kazakhstan and the number of cases of
tick-borne diseases. Most cases of tick-borne encephalitis occur in spring and autumn, which
correlates with increased tick activity.

This work was carried out in order to identify the tick-borne encephalitis virus in ixodes ticks
collected from farm animals: cattle, small cattle, horses, in their habitats, in private yards and farms,
as well as from herbaceous and shrubby vegetation. To conduct the study, ticks were caught on the
territory of the Almaty region, which is endemic for tick-borne encephalitis. During the seasons of
high activity of blood-sucking insects, in 2021-2022, 477 samples of ixodes ticks were selected.
During identification, it was established that the collected ticks belonged to 4 species of ticks of the
Ixodidae family: Dermacentor marginatus, Dermacentor reticulatus, Hyalomma asiaticum,
Hyalomma scupense. As a result of the conducted studies, 0.63% positive samples for the tick-
borne encephalitis virus were found. Electron microscopic studies were also carried out, which
confirms the presence of tick-borne encephalitis virus, as virions of the Flaviviridae virus family
were identified as a result.

Keywords: Ixodes ticks, tick-borne encephalitis, Flavivirus, PCR, microscope.

Beenenne
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KrnemeBo#i sHe(hanuT — NPUPOAHO-OYAroBasi TPAHCMHUCCHUBHAS OCTpas BUpycHasl 00Je3Hb C
MPEUMYIIECTBEHHBIM  MOPaXEHUEM  IEHTPajJbHOW HEpBHOM cuctembl. Bupyc sBusercs
npexacraButesisim poaa Flavivirus cemeiicrsa Flaviviridae, Bbi3piBaeT cMepTelibHBIN dHIE(DATUT C
TSOKCJIBIMH ~ TIOCHIEJCTBUSAMU y Jtojeld. OCHOBHBIMH TIEPEHOCUYMKAMHU BHpYyCa KIICIICBOTO
sHIeANTNTa ABISIOTCS UKCOA0BBIC Kiten [3, ¢. 13]. KD sBnsercs oqHUM U3 CONMATBHO-3HAYUMBIM
KJIEIIEBBIX ITATOreHOB B AnTMaTUHCKOH 1 BocTouno-Kasaxcranckoi 001acTsX.

Cy1iecTBYIOT JB€ CE30HHbBIE BOJIHBI 3a00ieBaeMocT KO, oiHa M3 KOTOPBIX MPUXOJUTCS Ha
Mai-aBryCT M €llle OJHA BOJIHA B OKTSOpe-HOosiOpe B AJIMAaTHHCKOH 00yiacTH, B TO BpeMs Kak B
Bocrounom Kazaxcrane ciayuan KD 00bIYHO peructpupyrorcs B HioHe-urone. Kimmar B
AnmatuHckoi obnactu GoJiee TEIJIbIA U MATKUHM, yeM B BocTouHOM KaszaxcraHe, 4To MPUBOJIUT K
0ojee NIUTENBHOMY MEepUOaYy AaKTUBHOCTH Kielled. B HacTosimiee Bpemsi TOJIBKO AJMaTHHCKAs
o0nacTh opuuaNbHO Tpu3HaHa dHAeMuYHON Mo KD B peruone [9, c. 7]. Llensto manHON paboThI
SIBJIICTCS BBISABIICHUS BHPYyCa KJICIIEBOTO JHIEPAINTa Yy HKCOIOBBIX KJIEIICH, COOpaHHBIX B
AnmatuHcKol 00JacTH.

Martepuajibl 1 METObI UCCJIETOBAHUI

Coop Ouonocuueckoeo mamepuana. B nepuon ¢ mas mo uroHb Mecsubl 2021-2022 rr.
MIPOBEJICHBI BBIE3JHBIC dKCHEAULIUU i cOopa kiemieil. CoOpaHbl 00paslbl pa3IuYHBIX BHIOB
KIenie u3 AnMaTHHCKOM obnacTu. Kiemy oTiaBiIMBamuCh B OTKPBITHIX CTAIllUSAX METOJOM «HA
¢daar» [7, c. 120], 1 CHUMAIKCh C CEIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX. Kitemu uaeHTUGUIIPOBaHBI
Cc momomplo crepeomMukpockona Altami (Poccust) B COOTBETCTBHHM € HMX MOP(OIOTHYECKUMHU
xapakrepuctukamu [1, c. 232]. [IpoBeaena mpoOONoAroTOBKa TOMOTEHU3AIMEH TKaHEH KIelel B
docharaom Oydepe. Beinenenne PHK u3 cycrnien3un kiemeii coBepaim KOMMEPYeCKIM Habopom
PureLink™ Viral RNA/DNA Mini Kit (Invitrogen, CIIIA) cormacHo HHCTPYKIUU MTPOU3BOJAUTEIIS.
Jnsa BeisBienust Bupyca K3 merogom I[P B pexxume peaibHOro BpeMEHHM HCIOIb30BaH HaOOp
pearentoB  OM-Ckpun-K3-PB (Cunrton, Poccusi) B COOTBETCTBUM C PEKOMEHAALMSAMU
npousBoautens. [IpemapaTsl uccrnenoBanbl B 3yeKTpoHHOM Mukpockorne JEM-100 CX JEOL
(SlmonHMs) METOIOM HETaTUBHOTO KOHTPACTHpPOBaHUS 2%-HBIM BOJHBIM pacTBOpoM GocopHO-
BOJIb()paMOBOI KUCIIOTHI, HelTpanmmu3oBanHoi 1M KOH no pH 6,8-7,0.

Pe3yabTaTsl 1 00cyK1eHUE HCCIeJOBAHNI

B xone pabotbl Bcero Obu1o coOpanbl 477 3K3eMIUISIPOB Kielield u3 AJIMaTHHCKONW 00JacTH.
Pe3ynbpTaThl NpOBEAEHHOTO aHaiu3a I[OKa3ajid, YTO BUJOBOM COCTaB OTJIOBJIEHHBIX KJielen
npezactaBieH 4 pa3nmuuHbiME  BHaamu: Dermacentor marginatus, Dermacentor reticulatus,
Hyalomma asiaticum, Hyalomma scupense. BumoBas mNpUHAIEKHOCTD W YHUCICHHOCTH
OTJIOBJIEHHBIX UKCOJIOBBIX KJIEIIel Mo peruoHam npeacTaBieHsl B Tabmuie 1.

Tabnuma 1 — Bunsl u konmuecTBo Kienieit, coopanusie B 2021-2022 rr.

Buner knemei
Tox KonuuecTso
Dermacentor | Dermacentor Hyalomma Hyalomma .
cbopa . . .. KJIeten
marginatus reticulatus aslaticum scupense

2021 51 - 30 21 102
2022 134 34 121 86 375
OO0111ee KOJINYECTBO 477

Jns BeisBnenust Bupyca KO Beiopan metonm OT-IILP B pexume peaqbHOr0 BpeMEHH Ha

tepmorukiiepe Rotor-Gene Q (Qiagen, Hilden, Germany), ucnons3oBan Habop peareHToB «OM-
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Cxpun-KO-PB» (Cunron, Poccus). IloctanoBka OT-IILP-PB mpowusBoauTcs mociemoBaTenbHO
noGasisis o 15 mxn pazdasurens (Pb) B peakiimonHyto cMech B CTPUIIOBAHHBIX MUKPOIIPOOUpPKaX
(PC-K3) cooTrBercTBeHHO MTOpSAAKY wHccienoBanus, 3areM BHocaT 20 wmxkin OKO s
OTPUIATEIILHOTO KOHTPOJISI, T0 20 MKJI MCCIIEAyeMbIX 00pa3IloB B HEOOXOAMMOW MOBTOPHOCTH U
nanee 20 wmxn [IKO-KD nans  nmonoxutensHoro KoHTposs. Mcmonbs3oBana —mporpamma
ammmudukamyu: 1 cragus: 50°C — 15 mun; 2 cragus: 95°C — 5 mun; 3 cranus: 50 nukios (60°C —
40 ¢, 95°C — 15 c¢). CunrpiBanme curHaja GiayopecieHIIny poBeaeHo pu Temmneparype 60°C.

PHK Bupyca KD Obu1 o6Hapyken merogom OT-IILP-PB y 3 o0pasmnoB u3 wcciemyemMbix
B3pocibix Kiemeit. Bupyc KD BoisiBiien B kiemax Dermacenter marginatus, Hyalomma asiaticum
u Hyalomma scupense B JXamOGblickom paiione, AnmatuHcKoi obOmactu. Ha pucynke 1
npencrasieHsl pe3ysbTaTel OT-TTLP-PB no BeisiBnenuto Bupyca KO.

opecy,

Hopm dwy

Cpea

Craxgapra Pacy. Bapuauym %

1 |O6pasey 19.36 1741

uuuuu

Hopse ORyopacy

2 |Monommenssss KoxTpoms|13 43

0o0s =
i 3 |OTpiuaTenskuil ro4TpON:

Pucynoxk 1 — BeisiBnenue Bupyca KO meronom OT-IIL[P-PB

Ha pucynke 1 (A) mpencraBieHsl pe3ynbTaThbl, nonyueHHsie B 2021 rogy: Obpazen 1 —
npoba, TMONy4YeHHass M3 CYCIEH3HMOHHOro Marepuana oT kiema Dermacenter marginatus,
O6pazer_2 — ot wiemra Hyalomma asiaticum. Ha pucynke 1 (b) moka3an pe3yibTaT, MOIy4eHHBINH
B 2022 romy: OOpazer 1 — mpoba, mojydeHHass W3 CYCIIEH3MOHHOTO MaTepuaia OT KJella
Hyalomma scupense.

DIEKTPOHHO-MUKPOCKOIIMYECKUE HCCIEI0BaHUsI BUPHOHOB H301TOB KD mpoBoauiocs
METOJIOM NpOoCBeUMBaroie snekTpoHHON Mukpockonuun Ha OM JEM-100 CX (JEOL) npu
yckopsitomieM HanpspbkeHud 80 kB u yBenmnuenum B 20000 pa3 BbIABICHBI BUPHOHBI BHpYyca
cemeiictBa Flaviviridae. B pesynbrate mccinenoBanusi ObUIM chellaHbl MUKpOQOTOrpaduyeckue

cHuMKkH (PucyHok 2).
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Pucynok 2 — DnexTpoHHas MukpodoTorpadus BUpruoHOB Bupyca cemeiictBa Flaviviridae,
BbIIeTIEHHBIX U3 Kiemeit Hyalomma anatolicum u Hyalomma asiaticum

B xone uccrnenoBanusi clieNaHbl HETaATUBHBIE CHUMKH, T/I€ MOKHO YBHUJIETh MOP(OIOTUYECKUE
JIAHHBIE BBISIBIICHHBIX BUPHOHOB. Pa3Mepsl BUpHOHOB BHpYca cemelicTBa Flaviviridae, BeiaeneHHbIX
u3 kiemieir Hyalomma anatolicum (A) u Hyalomma asiaticum (B) Bapeupytor ot 25-30 um g0 30-
50 HM.

B pecnyGnmke nmeroTcst akTuBHbIe odard KO, He cBsi3aHHBIE MEXKIy COO0O0H, MX CyMMapHas
TIJIOIIAIh BMECTE C IOTEHITHAIBHO 0YaroBOM TEPPUTOPUEH YCIOBHO cocTaBisieT 25603 KM?, OJTHAKO
710 CHX TIOp HE YTOYHEHbI UX reorpapuueckue rpaHullbl, apeasl NepeHocynkosB [2, c. 103].

Exxeronno 3a0oneBanusi BupycoM KD peructpupyercs Ha TeppUTOpHH AJIMaTHHCKON
(FOxno-Ka3zaxcranckuif ropueiii ouar), Bocrouno-Kazaxcranckoit (Boctouno-Kazaxcranckuit
TOpHBIN ovar) obnactax. B memom 46% Bcex cimyuaeB peructpanuu K3 B PecyOnuke mpuxoautcst
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Ha BKO [5, c. 27]. IlomynyCThIHHBIA oO4ar BBISIBICH MO pe3yJbTaraM MpPOBEACHUS
BHUPYCOJIOTMUECKON pa3BeAKH B HETUIMYHOM JJs ATOW HHGEKUMH MyCTHIHHOM JaHAmadTe
HOxnHoro Ilpubanxambs, YKamObuickoi obmacTu B mpenenax MoitblHKyMcKkoro u Tamacckoro
paiionoB, Keipuopauackoir n FOxnHo-Kazaxcranckoir obnactu. Bupyc B 3THX permoHax Obul
M30JIMPOBaH OT Kjemieit poma Dermacentor niveus, Hyalomma asiaticum [4, c. 31]. KD sBasiercs
MOTEHIIMAJILHO CMEPTENbHON MH(EKIMeH IIeHTPpaIbHON HEPBHOW cuCTeMBbl y Jroaei [8, c. 775]. KD
SIBJIICTCS SHJAEMHUYHBIM BO MHOTHX cTpaHax EBpombl u A3uu, U €XKEroJHO perucTpupyercs 1o 3
000 cnyuaes KO B EBpornie u no 10 000 cinywaeB B Poccun. Bupyc KO moxer nepegaBarbes
IPEUMYIIECTBEHHO Yepe3 yKycol kiemei Ixodes spp. mmu Dermacentor spp. [10, c. 8] wiu pexe,
OTPeOIEHUEM ChIPBIX MOJIOYHBIX IPOIYKTOB [6, . 284].

BrIBOaBI

PaznooOpasue maHamaTHO-KIMMATHYECKUX YCIOBUW M JKMBOTHOTO MHpa CTPAaHBI CO3/1aeT
MPEANOCHUIKK JIJIT CYIIECTBOBAHHUS 0YaroB Pa3IMYHBIX KICHICBBIX HMH(EKINH, CBS3aHHBIX C
KJIemamMu. MHOTOJETHHE UCCIECAOBAHUS MOKA3bIBAKOT, YTO E€XKETOJHOE MPOSBICHUE MPHUPOTHOTO
ouara KD HalOmronaercs B TOPHBIX M HPEAropHbIX JaHamadTax AiMaTuHCKONM U BocTtodHo-
Kazaxcranckoit obnactax. Tak xe, B pe3yibTare JOaHHOW paboTel u3 477 53K3eMIUIIPOB
UCCIIEIOBAaHHBIX 00pa3ll0B MKCOJOBBIX KIICIICH, JOCTaBICHHBIX M3 AJIMaTHHCKON obnacTtu, B 3
uccienyeMbIx oOpas3iax ObUT BBISBICH BUPYC KiemeBoro sHiedanmura. [lonydeHHble pe3ybTaThl
MMoKa3bIBalOT, uTo Kiemu D. marginatus, H. asiaticum u H. scupense ocrarorcsi Ha CEroaHSITHAN
JICHb OJTHUMH M3 OCHOBHBIX IIEPEHOCYMKOB BUPYCHBIX HHPEKIIUH Ha SHICMHUYHBIX TEPPUTOPHUSIX.
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