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MeXxxayHapoaHbI XXypHan no pyHaaMeHTanbHbIM
M NpUKNagHbIM BonMpocaM napasuTtonorum

XKypHan 3apervucTtpuposaH ®eneparbHol cryx6oi no Haasopy 3a cobrnoaeHnem 3akoHoaaTenscTea B cepe
KOMMYHVKaUmii 1 oxpaHe KynstypHoro Hacneaus (M Ne dC 77-26864 ot 12 sHeaps 2007 rog).
Bbixogut exekBapTansHo. PacnpoctpaHsietcs B Poccuiickon Pefnepaumm v gpyrnx ctpaHax.

Cratbu peueHaupytotcs. MHaekc B kaTanore areHTcTBa «PocneyaTby B pasgene «XKypHanbel Poccumn»
B pybpuke «M3paHua Akagemun Hayk» — 80269.

Yupegutens: GefepanbHoe rocyfapcTBEHHOE BIOIXETHOE HAYUYHOE yupexaeHe
Bcepoccunckuin Hay4Ho-nccrnefoBaTenbCkUn UHCTUTYT byHOAMEHTanbHON 1 NPUKNaaHOW napasuTornorum
XMBOTHbIX 1 pacTeHnin nmermn K.U. Ckpsbuna

Appec pegakumn: 117218, Poccus, r. Mocksa, yn. b. YepemyLukuHckasi, 28.
Ten./cakc 8 (495) 124-56-55; 8 (495) 124-33-35; E-mail: journal@vniigis.ru
Website: http://www.vniigis.ru/izdaniya/rossiyskiy-parazitologicheskiy-zhurnal/ (pycckun s3bik)
Website: http://www.vniigis.ru/en/izdaniya/russian-parasitological-magazine/ (English)

OTneyvataHo B TMnorpadum:
OO0 «HayuHo-n3parensckuin LeHTp MHPPA-M»
127282, Mocksa, yn. MNMonsipHas, a. 31B, ctp. 1
Ten.: (495) 280-15-96, 280-33-86; dakc: 280-36-29
E-mail: books@infra-m.ru; http://www.infra-m.ru
Tupax 500 ak3. 3aka3 Ne 0000. dopmat 70x108/16. Yen.n.-n.: 11,933.

XypHan BxoauT B MepeyeHb u3naHum, pekomeHgoBaHHbix BAK ans nydonukauum matepnanos
[OKTOPCKMX U KaHAUAATCKUX AUCCepTaLui.

WHpekcupyeTcs B HaykomeTpuyeckux 6asax AaHHbIX:

1. Poccuiickuii uHaekc HayuHoro uutupoBaHus (PUHLL) — cornawwenue ot 02.07.2014

WHdopmaumsa o PUHLL: http://elibrary.ru/projects/citation/cit_index.asp

CtpaHnnua xypHana B HayuHown OnektpoHHoii 6ubnmnoteke eLibrary: http://elibrary.ruftitle_about.asp?id=26721

2. XypHan BkntoyeH B 6a3y aaHHbIX Russian Science Citation Index (RSCI) Ha nnatchopme Web of Science,
cocTosLeit U3 652 nyqwmux HayyHbIX xypHanoB Poccuu: http://elibrary.ruftitles.asp

Ccbinka Ha nHaekc Ha nnatcopme Web of Science: http://wokinfo.com/products_tools/multidisciplinary/rsci/
Cnuncok poccuickmx ypHanos BKMoYeHHbIX B RSCI:
http://wokinfo.com/media/pdf/RSCI_Journal_List.pdf?utm_source=false&utm_medium=false&utm_campaign=fa...
3. AnekTpoHHasn 6ubnuoTteka CABI

cornalleHne o BKMNOYEHUM xypHana B 6a3y AaHHbIx oT 12.06.2014

Ccbinka (Human Sciences section): http://www.cabi.org/Uploads/CABI/publishing/fulltext-products/cabi-fulltext-material-
from-journals-by-subject-area.pdf

4. MexxpyHapogaHas uHdopmaumoHHas cuctema AGRIS (International System for Agricultural Science and Technology)
cornalleHve o BKIYEHUN XypHana B 6a3y AaHHbIx 0T 24.06.2015 Ne 1M-1/117

Ccbinka Ha MexayHapoaHyto nHdopmaumoHHyto cuctemy AGRIS:

http://agris.fao.org/agris-search/index.do

MoaTeepxaeHne o BkodeHun Poccuiickoro Mapasutonornyeckoro XypHana B goopmate PDF.

Ccbinka Ha ctpaHuuy Poccuiickoro Mapasutonorudeckoro XKypHana B B[l AGRIS:
http://www.cnshb.ru/jour/jc_nj.asp?id=7171&g=2014&gazeta

5. Moptan HayyHbIx xypHanoB Naukaru.ru — Cornawenune Ne23/15 ot 28.01.2015

Naukaru.ru - noptan Hay4HOM neproauku, Nnowaaka Ans nybnukauum ctaten u YTeHUsl HOBbIX MaTepUaroB.
Ccbinka: http://naukaru.ru/journal/editorial/Rossiyskiy-parazitologicheskiy-gurnal

6. Google Scholar (Google Akagemusi) — CornalueHue BkmtoyeHust B 6a3y AaHHbIx oT 8.04.2015

Poccuiicknin Mapasutonornyecknin XKypHan B cucteme Google Scholar:

https://scholar.google.ru/scholar

MoWnoBCKaA besa oylovskaya uraveva
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7. Web of Science (Web of Knowledge) — 3asiBka Ha CornalueHue BkntoYeHust B 6asy faHHbix ot 23.04.2015. Homep
3asBku: 150423-0585754

8. Scopus (Elsevier Journals) — 3asiBka Ha CornalueHne BkntoyeHnsi B 6a3y faHHbix ot 17.04.2015

Homep nogaum 3asskn: C7A99E94EAGEF70D. Ccebinka:
http://suggestor.step.scopus.com/progressTracker/index.cfm?trackinglD=C7A99E94EAGEF70D

9. Ulrich’s Periodicals Directory — BHeceHbl B kaTanor nepuoguyeckux naganui 27.02.2015
http://ulrichsweb.serialssolutions.com/login

10. KnbeplleHuHka — 370 Hay4yHas anekTpoHHas 6ubnuoTteka oTkpbiToro goctyna (Open Access).
Ccoinika: http://cyberleninka.ru/journal/n/rossiyskiy-parazitologicheskiy-zhurnal

JnuenavonHbIn goroop Ne 22992-010T «17» ceHtsibps 2015 T.

11. UspatenbcTBO «JlaHb» — 3MEeKTPOHHO-6MGNMoTEeYHas cucTema.

Ccoinika: http://e.lanbook.com/journal/issue.php?p_f_journal=2479&p_f_year=2009&p_f_issue=1

12. YneH Accoumaumm Hay4HbIX peaakTopoB u usnateneit (AHPU) noroeop Ne 19 /2015 ot «11» ceHTs6pst 2015 .
13. LleHTpanbHas Hay4Has cenbckoxo3sicTBeHHas 6udnuoteka (PrEHY LLHCXB) — oaHa 13 KpynHewnLwmnx cenbeko-
XO3SMCTBEHHBIX G1BNMOTEK MMPa, BLIMOMHSIOLLAS (PyHKLMM OTPACNEBON HaLMoHanbHoW 6ubnmotekn Poccim no cenbckomy
XO35IMCTBY U NPOAOBONBCTBUIO.

Ccbinka: http://www.cnshb.ru/izdat.shtm

K ny6nukaumv npMHMMaloTcsi ctaTby, NOArOTOBMEHHbIE B COOTBETCTBUM C NpaBuiiaMu Ansi aBTOPOB,
pa3MelleHHbIX Ha cauTe U3paHus (http://www.vniigis.ru/) n oTnpaBneHHbIe Ha

e-mail: journal@vniigis.ru

1. npaBuna ocopmMneHus craten
http://www.vniigis.ru/izdaniya/rossiyskiy-parazitologicheskiy-zhurnal/pravila-oformleniya-statey/

2. obpasel nogaumn cTaTtbm
http://lwww.vniigis.rul/izdaniya/rossiyskiy-parazitologicheskiy-zhurnal/obrazets-podachi-stati/

3. apx1MB HOMepoOB
http://www.vniigis.ru/izdaniya/rossiyskiy-parazitologicheskiy-zhurnal/arkhiv-vypuskov-v-pdf/

HanpaBnsis ctatbio B pegakuuio, aBTopbl MPUHUMAIOT YCMOBUS AOroBopa ny6nuyHon odpepThbl
(pacnonoxeHbl Ha canTe). Touka 3peHUss aBTOPOB MOXET He COBMaAaTb C MHEHueM pegakuuu. Mpwm
MOSTHOM WU YaCTUYHOM MCMOSbL30BaHMM MaTepUarnoB CChifika Ha XXypHan obsizaTenbHa.

paduueckmin ansanH opurnHan-maketa: © Camoninosckas H. © Mypasbesa J1.
© «Poccuncknmn napasnTonormyeckni XypHany
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1. Russian Index of Scientific Citation (RISC) — the agreement from 02.07.2014

Information about RSCI: http://elibrary.ru/projects/citation/cit_index.asp

Page of the journal in the Scientific Electronic Library «eLibrary»:

http://elibrary.ru/title_about.asp?id=26721

2. The journal is included in the database Russian Science Citation Index (RSCI) on the platform Web of
Science, consisting of 652 best scientific journals of Russia: http:/elibrary.ru/titles.asp

Link to the index on Web of Science: http://wokinfo.com/products_tools/multidisciplinary/rsci/

The list of Russian journals included in the RSCI:
http://wokinfo.com/media/pdf/RSCI_Journal_List.pdf?utm_source=false&utm_medium=false&utm_
campaign=fa...

3. Electronic library CABI

agreement on the inclusion of the journal into the database from 12.06.2014

Link (Human Sciences section): http://www.cabi.org/Uploads/CABI/publishing/fulltext-products/cabi-fulltext-
material-fromjournals-by-subject-area.pdf

4. International information system AGRIS (International System for Agricultural Science

and Technology) agreement on the inclusion of the journal into the database from 24.06.2015 No. LP-1/117
Link to international information system AGRIS: http://agris.fao.org/agris-search/index.do

Confirmation on the inclusion of the Russian Journal of Parasitology in PDF format.

The link to the page of the Russian Journal of Parasitology in the database AGRIS:
http://lwww.cnshb.ru/jour/jc_g.asp?id=71718&gazeta=

5. Portal of scientific journals Naukaru.ru — The agreement Ne23/15 from 28.01.2015

Naukaru.ru - the portal of scientific periodicals, a platform for publishing articles and reading new materials.
Link: http://naukaru.ru/journal/editorial/Rossiyskiy-parazitologicheskiy-gurnal

6. Google Scholar (Google Academy) — The agreement included in the database from 8.04.2015
Russian Journal of Parasitology in the system Google Scholar: https://scholar.google.ru/scholar
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7. Web of Science (Web of Knowledge) — application for Agreement of inclusion in the database from
23.04.2015. Application number: 150423-0585754

8. Scopus (Elsevier Journals) — application for Agreement of inclusion in the database from 17.04.2015
The number of the application: C7A99E94EAGEF70D.

Link: http://suggestor.step.scopus.com/progressTracker/index.cfm?trackinglD=C7A99E94EAGEF70D

9. Ulrich’s Periodicals Directory — included in the catalog of periodicals 27.02.2015
http://ulrichsweb.serialssolutions.com/login

10. CyberLeninka — this is a scientific electronic library open access (Open Access).

Link: http://cyberleninka.ru/journal/n/rossiyskiy-parazitologicheskiy-zhurnal

License agreement Ne 22992-010T1 «17» September 2015.

11. Publisher «Lan» — electronic library system.

Link: http://e.lanbook.com/journal/issue.php?p_f_journal=2479&p_f year=2009&p_f issue=1

12. Member of Association of scientific editors and publishers (ANRI) the contract Ne 19 /2015 from
«11» ceHTAbpsa 2015 1.

13. Central scientific agricultural library (CSAL FSBI) is one of the largest agricultural libraries in the
world that perform the functions of a branch of the national library of Russia on agriculture and food.
Link: http://www.cnshb.ru/izdat.shtm

Articles prepared according to the Rules for Authors are accepted for publication.
Submitting articles to the Editorial Staff the authors accept the terms of the Public offer agreement
(located on the website).
The author’s point of view may not coincide with the opinion of the Editorial Staff.
At full or partial use of materials, the reference to the jourmal is required.
Russian Journal of Parasitology is intend for researchers in the area of medical, veterinary and phytopara-
sitology from different countries: Russia, CIS, Middle East and Far abroad. Journal is the only publication in
the Russia on veterinary parasitology and phytohelminthology.

Graphic design of the layout of the journal: © N. Samoylovskaya © L. Muraveva
© Russian Journal of Parasitology
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Pedepar

Llenb nccnenoBaHusg — M3yyeHuMe BUOOBOrO COCTaBa HeMartod MULLEBAPUTENbHOMO TpakTa
OOMaLLHUX XXBaYHbIX Y30eKncTaHa, aHanm3 Ce30HHOM ANHAMUKN 3aPaXXeHHOCTU, BbIsIBIIEHME OCO-
H6eHHocTen HematogodayHbl B paBHUHHOW U MPEATOPHO-TOPHON 30HaX.

Martepuanbl u metoabl. B 2014-2015 rr. B xo3ancteax TawkeHTckon, CoipaapbuHckon, xu-
3akckoi, HamaHraHckow, KawwkagapbuHckoi, CypxaHgapbuHckor, HaBowniickol, Byxapckon 06-
nactei n ABToHOMHoW Pecny6nuvkm KapakannakctaH no MeToay nosfiHOro refisMUHTOMNOrMYeCcKoro
BCKPbITUS OTAENbHbBIX OPraHoB MUccneaoBaHo 878 ronos Menkoro 1 206 ronos KPYnHOrO poratoro
cKkoTa.

Pesynbratbl 1 0b6cyxaeHve. Y oMallHMX XBadHbIX Y3bekunctaHa 3apeructpuposaHo 30 Bu-
[OB HEMaTOZ MULLIEBAPUTENBHOMO TpakTa, B TOM Yucne: y oBel, 28, y ko3 26, y KpynHoro poraTto-
ro ckota 22 suga. Hanbonee Bbicokue nokasatenu, kak no 9KCTEeHCUBHOCTU MHBa3un (A1), Tak
N No MHTeHcmBHOCTU nHBa3un (UMW), otmevenbl y Ostertagia ostertagi, Marshallagia marshalli,
Teladorsagia circumcincta, Parabronema skrjabini. Ons GonblMHCTBA OOHapPY>XEHHbIX BU-
[oB HemaTtopg 6bino xapaktepHo HapacTtaHve O n N B netHmne n oceHHne mecsubl. OgHako
y O. ostertagi, T. circumcincta, Marshallagia spp., P. skrjabini O/ 6bina oTHOCUTENBbHO cTabunbHa
BO BCe Ce30Hbl, a VI HapacTana k oceHn. B paBHUHHOW 30HE 3apernctTpupoBaHo 26 BUOOB He-
mMaTtop, U3 HUX BbiCokMe nokasatenu AU un N umetot nuwb 3 BMaa. B npearopHo-ropHoi 3oHe
3aperncTpmMpoBaHo 28 BMOOB HeMaToAd, Bbicokne nokasatenu AU n U mmetot 8 Bupos. Ons
PaBHUHHOW 1 MPeAropHO-TOPHON 30H 06LLIMMY aBNATCA 24 BUuaa Hematoa. MonyyeHHble pesyrb-
TaTbl NO3BONAT CAenaTb BbIBOA O HeobxoanmocTy 6onee akTnBHOM 60pbObLI C renbMUHTO3amMu
XBayHbIX B Y3bekucTaHe. Henb3s nrHopmpoBaTb MEpPONPUSATUS N0 CMeHe nacTouLl, perynmpo-
BaHWIO BblNaca, HeoOXOAMMO MPUMEHNATb NpodmnakTnyeckne gerenbMmMHTU3aUMmK, cobnogatb
ONTMMAarbHbIE YCNOBUS COAEPKaHUSA U KOPMITEHUS XKNBOTHbIX.

Knrouesbie criosa: 0BLbl, KO3bl, KOPOBbI, MULLIEBAPUTENbHASA CUCTEMA, HEMATOAbI, Y30EKMNCTaH.
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BBepgeHue

CKOTOBOACTBO MrpaeT BaXHyl pofib B 9KOHOMMUKE Y3b6ekuctaHa, crnocobCcTBys pocTy mare-
pransHoro brnarononyyms rpaxagaH u cTpaHbl B Lenom. OtaenbHble BUAbI MPOAYKLMM CKOTOBOA-
YecKor oTpacnu, Takue Kak Kapakyrb, XOPOLLO M3BECTHbI 1 3a npeaenamu pecnybnukn. Cylie-
CTBEHHbIV YPOH CKOTOBOACTBY CMOCOOHbI HAHOCUTbL FENbMUHTO3bI, LUIMPOKOMY PacnpoCTpaHeHuo
KOTOpbIX CMNOCOBCTBYIOT NPUPOAHO-KNMMaTU4EeCKne ycrosusi Y3bekmcraHa.

CBefieHns1 O BMAOBOM COCTaBe reflbMUHTOB JOMALLHUX XXBadHbIX Y30eKkncTaHa OTpaXeHbl
B pabotax psiga astopoB [1, 2, 9—11]. CornacHo 3TMM gaHHbIM, HAaMbOMbLWMM YMCIIOM BUOOB
XapakTepusytoTcst npegcrasuTtenu krnacca Nematoda. 31um daktom obycrnosneHa n obwmp-
HOCTb 3ajady Mo M3y4YeHWI0 HeEMaTod AOMalLHero ckota B pecnybnvke. He 0o KOHLA BbISICHEH-
HbIMM OCTaOTCA BOMPOCHI, CBA3AHHbIE C OCOBEHHOCTAMU TaKCOHOMUYECKOTO COCTaBa Hemartop,
XKBaYHbIX HA PaBHWHHBIX, MPEATOPHbLIX Y FOPHbIX NaHawadTax, UMeeTcst HeOOXOAMMOCTL KOHKpe-
TU3MPOBaTb CE30HHYI0 AMHAMUKY 3apaXKEHHOCTU XBaYHbIX pasnuyHsiMU Buaamu Hemarog. Mpo-
Be[EeHHble B nocregHee BpeMsi TaKCOHOMUYECKUE PEBU3UK, 3aTPOHYBLUME [MaBHbIM 0Opa3om
Hemarton cemeictBa Trichostrongylidae [7, 8, 12—16], Takke noka He OblM y4TeHbl B paboTax
no BMAOBOMY COCTaBy HEMATO/, XXBayHbIX Y3bekucTaHa.

Takum o6pa3oM, BCECTOPOHHEE U3yveHne HemaTododayHbl AOMALLHUX XBayHbIX B pecrny-
6nvke octaeTcst akTyanbHou 3agaqen. OCHOBHbIMY LIENSIMU HACTOSLLEro UccrnenoBaHns Obinu
nonyYeHne AaHHbIX O BUAOBOM COCTaBE HEMATOZ MULLEBAPUTENBHOIO TpakTa JOMALLHUX XBaY-
HbIX Y30eKucTaHa, aHanma Ce30HHOW AMHAMMKM 3apaXEHHOCTM U BbISIBMIEHWE OCOOEHHOCTEN He-
mMaTtogodayHbl B pasnuyHbIX reorpadyecknx 30Hax CTpaHsbl.

MaTtepuanbl u meToabl

VccnenoBaHust JOMaLLHUX XXBaYHbIX Obinu npoBedeHbl B TedeHne 2014—-2015 . B NUYHbIX
NoAcobHbIX M dhepMepckmx xo3sncTBax TalkeHTckon, ChipaapbUHCKon, [)km3akckon, HamaHraH-
ckou, KawkapapbuHckon, CypxaHaapbuHckon, HaBowuiicko, Byxapckon obnacteit u ABTOHOM-
Hon Pecnybnukn KapakannakctaH. Kenyao4HO-KMLEYHbIN TPaKT XXBadHbIX Obin ucccrenoBaH
Nno MeToAy MOJSTHOTO reNMbMUHTONOMMYECKOro BCKPbITUS OTAEMNbHbIX OpraHoB [5]. 3Tum metogom
nccnegosaHo 878 ronos MenKoro poraToro ckota (B Tom 4mcne 611 oeu 1 267 ko3) n 206 ronos
KPYMHOro poraTtoro ckoTa.

KamepanbHyto 06paboTky maTepuana npoBoaunu Ha 6ase Jlabopatopun monekynsipHon 6uno-
norum n GuotexHonoruu, JNlabopatopum obwen napasutonornn MHCTUTyTa reHodoHaa pacTtu-
TENbHOrO 1 XMBOTHOro Mupa AH PY3, JlabopaTtopun cuctemaTtuki 1 3Bonioumm napasmTos Lien-
Tpa napasutonorum N33 PAH.

Mpu onpeneneHny TaKCOHOMUYECKOW MPUHAOMEXHOCTU OOHapPY>KEHHbIX HEMATOA PYKOBOA-
CTBOBanuCb AaHHbIMK nuTepatypsl [3, 4, 6, 13].

Pe3ynbtaTthl n obcyxpaeHne

B pesynbrate npoBedeHHbIX UCCNeNoBaHUM Yy AOMALUHWUX >XKBadHbIX Y30ekucTaHa 3aperu-
cTtpuposaHo 30 BUAOB HeMaToA NULLEBApPUTENBHOMO TpakTa, B TOM vucrie: y oBel, 28, y ko3 26,
y KpymnHoro poratoro ckota 22 Buga. Hambonee BbiCOkMe nokasartenu, Kak No 9KCTEeHCMBHOCTU
nHBasum (OW), Tak n No nHTeHcuBHocTn uHBa3um (MN), otmeveHsl y BupoB Ostertagia ostertagi,
Marshallagia marshalli, Teladorsagia circumcincta, Parabronema skrjabini (tabn. 1). Y HemaTog
13 nogcemencrea Ostertagiinae Hapsay ¢ AOMUHMPYROWUMK (MaXOpPHbIMKU) Mopdamu B 60rb-
LUMHCTBE cny4vaeB Obinn obHapyxeHbl 1 MuHopHble mopdbl: Ostertagia lyrata (O. ostertagi f.
minor), Marshallagia occidentalis (M. marshalli f. minor), Teladorsagia trifurcata (T. circumcincta
f. minor), Orloffia kasakhstanica (O. bisonis f. minor).

MNpy aHanu3e Ce30HHON ANHAMMWKM 3apaXKeHHOCTU YCTaHOBMEHO, YTO Ans GOnbLUMHCTBA BU-
AOB HemaTof xapakTepHo HapactaHne OW n UMW B netHne n oceHHne mecsaubl. OgHako Ans
npegctasutenen nogcemencraa Ostertagiinae (O. ostertagi, T. circumcincta, Marshallagia spp.),
a Takke ana P. skrjabini xapakTepHbl OTHOCUTENbHO CTabunbHble nokasatenu AW B BeceHuw,
NETHUN 1 OCEHHWUI NEPUOAbI NPY HapacTaHuu nokasatenen MW k ocexu.

Hawwunmm nccnegosaHmsamm 6binm oxsadveHbl 8 U3 12 obnacrtein YabekuctaHa u ABToHoMmHas Pe-
cnybnuka KapakannakctaH. O6cnenoBaHHble TEPPUTOPUM NpUHAANEeXaT K paBHUHHOMY W Npea-
FOPHO-TOPHOMY refbMUHTOreorpadnyeckm Kommnrekcam. B cTpykType HemaTtogodayHbl xBaud-

el e ,
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Tabnuua 1
Ce30HHasi AMHaAMMKa 3apaXeHHOCTU AOMAaLLHUX XBa4yHbIX Y36ekucraHa
HeMaToAaMu NueBapuUTerbHON CUCTEMBbI
Ce3oHbl roga
:;:"1 CeMiZﬂ;%: BUA BecHa Ieto OceHb
N, % UMW, aks. N, % NN, aks. N, % UMW, aks.
Trichocephalidae
1 Trichocephalus ovis 1,2 1-4 3,8 2-9 14,7 3-12
2 | T. skrjabini 1,7 1-6 4,7 2-10 17,3 4-14
Syphaciidae
3 | Skrjabinema ovis 1,1 2-4 2,5 2-6 3,3 2-9
Ancylostomatidae
4 %Z%%tgg;ﬁ/um 0,7 3-9 1,1 5-24 1,7 6-43
5 | B. phlebotomum 0,9 3-11 1,3 5-26 1,9 8-51
Chabertiidae
6 | Chabertia ovina 0,9 1-16 7,3 3-39 14,3 7-65
7 | Qesophagostomum 12 1-12 17 1-19 17 1-28
Trichostrongylidae
8 | Trichostrongylus axei 3,1 1-17 12,8 3-23 18,9 5-64
9 | Tr. colubriformis 1,3 1-7 4,7 3-20 74 4-37
10 | Tr. probolurus 1,0 3-4 3,8 5-7 6,3 5-14
11 | Tr. vitrinus 2,3 2-5 6,4 6-10 8,7 5-40
12 | Tr. capricola 1,8 1-8 3,7 3-21 7,8 5-38
13 | Tr. skrjabini 2,6 2-6 9,3 6-22 15,6 5-47
14 | Haemonchus contortus 2,3 14-16 5,6 16-20 13,7 18-53
15 | H. placei 1,8 10-14 4,3 15-18 10,5 16-46
16 | Ostertagia ostertagi 454 5-109 48,9 7-203 57,6 8-303
17 | O. gruehneri 8,5 1-38 10,7 3-98 18,2 5-147
18 | Marshallagia marshalli 49,7 4-78 52,1 16-192 58,1 20-228
19 | M. mongolica 18,2 4-37 21,8 7-56 24,5 6-81
20 | M. dentispicularis 16,3 1-18 22,1 4-27 23,4 5-39
21 | M. schumakovitschi 19,5 3-14 22,2 4-28 26,8 3-42
22 | Orloffia bisonis 6,5 1-9 6,9 2-10 11,2 3-61
23 | Teladorsagia circumcincta 47,8 3-105 50,4 7-155 55,4 8-187
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Ce30HbI roaa
r’ﬁ ceMiﬁﬂ:&: BUA BecHa Ileto OceHb
N, % UMW, aks. N, % NN, aks. N, % UMW, aks.

24 | Nematodirus abnormalis 2,8 2-6 3,7 5-16 8,2 8-35
25 | N. helvetianus 2,9 2-8 43 6-17 9,6 9-39
26 | N. oiratianus 3,7 2-10 5,6 6-21 10,8 10-48
27 | N. spathiger 4,5 2-10 6,7 7-23 12,3 14-72

Habronematidae
28 | Parabronema skrjabini 442 5-52 52,1 8-146 56,7 18-223

Gongylonematidae

29 | Gongylonema pulchrum 0,5 1 2,4 1-7 4,9 3-12

Onchocercidae
30 | Setaria labiato-papillosa 1,9 1 8,5 2-23 12,1 6-39

HbIX 3TMX KOMMMEKCOB BbISBIEHbI ONpeaeneHHble pasnuyus (tabn. 2). PaBHuHHasA 30Ha, BKNoYa-
owas nycTbiHo KbidbinkyM, nnato Yetiopt, KapwuHcekyto, CypxaH-Llepabaackyto n [Ixusakckyto
cTenu, 3aHMMaeT 3HaYNTENbHYIO YacTb TEPPUTOPUN Y3bekncTaHa. AT MECTHOCTU C APEBHOCTU
Mcnonb3ytoT B Ka4yecTBe NacTomLL, A4S OTFTOHHOIO XXMBOTHOBOACTBA. HemaToab! )XBayYHbIX PaBHUH-
HOro renbMUHTOreorpadyeckoro KoMmmnnekca npeacTasneHsl 26 Bugamu, U3 HUX npeobnagato-
MMM MOXHO cumnTaTh nuwb 3 Buaa. MNpegropHo-ropHas 3oHa, 3aHnmarowas 24,5% tepputopum
Y3bekncraHa, nmeeT 6onee GrnaronpuUATHBIN KNMMaT Y 3HAYUTENBHO NMPEBOCXOAUT PaBHUHHYIO
30HY MO MPOAYKTUBHOCTK nacTbuLy. OgHako, NPUPOAHbIE YCIOBUS NPEAropHO-TOPHON 30HbI bria-
rONpUATHBI TaKXKe U ANs pacnpocTpaHeHusi renbMUHTO30B [2]. B npearopHo-ropHom Komnnekce
3aperncTpuposaHo 28 BMAOB HeMaTog, npuyeM 8 BUAOB XapaKTepu3yoTCs 4OBOSbHO BbICOKMMMU
nokasatenamu 3apaxeHHocTn. HematogodayHa AByx obcneaoBaHHbIX renbMUHTOayHuCTuYe-
CKMX KOMMITEKCOB MMEET A0BOMbHO BbICOKYIO CTEMEHb OOLHOCTY: 24 BUAa HemaTtos 3aperncTpu-
POBaHbl N B PaBHMHHOM, U B MPEArOPHO-TOPHOM KOMIMIeKcax.

M3 30 oBHapy>keHHbIX HaMK1 BUOOB HemaTo nofasnstoLlee 6onbLWMHCTBO (27) ABNat0TCA re-
oreflbMVHTamMu 1 nuib 3 BUAa — 6rorenbMuHTbI. TaknuM 06pa3om, aMM300TUYHECKMIA MPOLIECC NPU
HemaTogo3ax XBayvHblX Y30ekncraHa MOXeT ObiTb OXapakTepu3oBaH Kak ABYX- UMW TPEXKOMMO-
HEeHTHas cuctema. B ABYXKOMMOHEHTHON CUCTEME B LIMKIaxX Pa3BUTVSA yHaCTBYHOT NOMNYMALMN BO3-
oyoutenen (Hematogbl cemencTB Trichocephalidae, Syphaciidae, Ancylostomidae, Chabertidae,
Trichostrongylidae) n BoCNpuMMYmMBLIE XUBOTHBIE (KBadHble). B TPEXKOMMNOHEHTHOW cucTeme
yyacTBytoT Hematodbl (cemencts Habronematidae, Gongylonematidae, Onchocercidae), a Tak-
e MonynsaumumM NPoOMEeXyTOYHbIX X035€eB (Y4NeHUCTOHOrne) U AePUHNTUBHBIX XO351EB (PKBaYHbIE).

Ha npoTtekaHve ann3o0TM4ecKoro npouecca onpeaeneHHoe BNnsHWE OKasbiBaloT U aHTPOMo-
reHHble pakTopbl. Tak, OTMeYaeMblii B NOCNegHNe rofbl POCT 3apaXeHHOCTU AOMALUHNX XKBaYHbIX
napabpoHemMamu CBA3bIBAIOT € ocrabneHnem mep 60pb0bl C 300PUNBHBIMU MyXaMu 1 yBenuye-
HVYeM uYncna CMellaHHbIX CTagd, r4e OBLbl U KO3bl KOHTaKTMPYIOT ¢ BepbrogaMmm — OCHOBHbBIMU
NCTOYHMKaMM 3Ton nHBasum [9].

B ycnosusx Y3bekucraHa, Kak M1 BO MHOTUX APYrvIX PervioHax, 3apaxeHue XWBOTHbIX refb-
MWHTaMM MPONCXOANT rMaBHbIM 06pa3oM Ha nacTéuLlax, rae obuTarT NPOMEXYTOUHbIE XO351eBa,
a gnua u IMYMHKU NapasvToB MMEIOT GnaronpusTHbIe YCNoBuSA AN pa3BuTus. B cBA3u ¢ atum,
HeobxoQnMOo akTMBM3NPOBaTb NAcTOMLLHY NPOPUIaKTUKY reNbMUHTO30B XBaYHbIX, HE UTHOPWY-
poBaTb Takne MeponpusaTUs, Kak CMeHa nacTouLl, perynupoBaHue Bbinaca, npodunakrnyeckme
AerenbMUHTM3aUMKW, cobntogeHne onTYMarbHbIX YCIOBUIA COAEPXKaHUS Y KOPMITEHUS KMBOTHbIX.
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BupaoBol cocTaB HemaToA NULLEBapPUTENTbHOM CUCTEMbI [OMALLHUX XBa4HbIX
B PaBHUHHOM U NMpPeAropHO-ropHOM refisMMHTOreorpadu4eckmx

KoMmnnekcax Y3bekucraHa

Ne . FenbMuHTOreorpacunyecknini KOMneKkc
nin | COMeNCTEO U BUA Hewaron PaBHUHHBLIN NpeAropHo-ropHbIN
Trichocephalidae
1 Trichocephalus ovis + +
2 | Trichocephalus skrjabini + +
Syphaciidae
3 | Skrjabinema ovis + +
Ancylostomatidae
4 | Bunostomum trigonocephalum + ++
5 | B. phlebotomum + ++
Chabertiidae
6 | Chabertia ovina + ++
7 | Oesophagostomum venulosum + +
Trichostrongylidae
8 | Trichostrongylus axei + +
9 | T. colubriformis - +
10 | T. probolurus - +
11 | T. vitrinus + ++
12 | T. capricola - +
13 | T. skrjabini + +
14 | Haemonchus contortus ++ ++
15 | H. placei + +
16 | Ostertagia ostertagi + +
17 | O. gruehneri + ++
18 | Marshallagia marshalli ++ ++
19 | M. mongolica + +
20 | M. dentispicularis - +
21 | M. schumakovitschi + +
22 | Orloffia bisonis + +
23 | Teladorsagia circumcincta + +
24 | Nematodirus abnormalis + +
25 | N. helvetianus + ++
26 | N. oiratianus + +
27 | N. spathiger + +
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Ne . FenbMuHTOreorpacdunyecknini Komnnekc
CemMeNCTBO U BUA HemaTon

n/n PaBHUHHBIN | NpeAropHo-ropHbIN
Habronematidae

28 | Parabronema skrjabini | ++ | -

Gongylonematidae

29 | Gongylonema pulchrum | + | -
Onchocercidae

30 | Setaria labiato-papillosa | + | +

MpumeyaHue: ++ npeobrnagaert; + He3HaYUTENbHOE PacrpPOCTPaHEHNe; — OTCYTCTBYeT

BnaropgapHocTb
Pa6ota BbinonHeHa B pamkax npuknagHoro npoekta ®A-A8-T004 Akagemun Hayk Pecny6nu-
kn Y3bekucTaH.
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NEMATODES OF THE DIGESTIVE TRACT OF DOMESTIC RUMINANTS IN UZBEKISTAN

Amirov 0.0.", Karimova R.R.', Shakarboev E.B.', Kuchboev A.E.", Kuznetsov D.N.%3?

Institute of the Gene Pool of Plants and Animals, Academy of Sciences of the Republic of
Uzbekistan, 232, Bogishamol St., Tashkent, 100053, Uzbekistan, e-mail: amirovoybek@rambler.ru

°The All-Russian Scientific Research Institute of Fundamental and Applied Parasitology of
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e-mail: dkuznetsov@mail.ru

3Center of Parasitology of A. N. Severtsov Institute of Ecology and Evolution, RAS, 119049,
Moscow, Mytnaya St., 28, build. 1

Abstract

Objective of research. A study of species composition of nematodes parasitizing the digestive
system of domestic ruminants in Uzbekistan, analysis of seasonal dynamics of infestation and
features of the nematode fauna in plains and foothill-mountain areas.

Material and methods. In the period of 2014-2015, the digestive tracts of 206 head of
cattle and 878 head of small cattle from the farms of Tashkent, Syr-Darya, Dzhizak, Namangan,
Kashkadarya, Surkhandarya, Navoiy and Bukhara regions as well as Karakalpakstan autonomous
republic were investigated by the method of full helminthological dissection.

Results and discussion. 30 nematode species were found in digestive tracts of domestic
ruminants of Uzbekistan; 28 nematode species in sheep, 26 species in goats, and 22 species in
cattle. The highest rates of extensity of infection (El) and intensity of infection (II) were detected
in Ostertagia ostertagi, Marshallagia marshalli, Teladorsagia circumcincta and Parabronema
Skrjabini. An increase of El and Il in summer and autumn period was typical for the most of the
discovered nematode species.

However, El in O. ostertagi, T. circumcincta, Marshallagia spp. and P. skrjabini was relatively
stable in all seasons, but Il increased to autumn. 26 nematode species were registered in plains;
only 3 of them with high El and .

28 nematode species were registered in foothill-mountain areas, 8 of them showed high rates
of El and Il. 24 species of nematodes are common in both areas.

The obtained results allow us to conclude that it is necessary to improve helminth control of
ruminants in Uzbekistan. Alternation of pastures and regulation of grazing, as well as preventive
dehelmintization should not be ignored; observe the optimal requirements for feeding and
management of animals.

Keywords: sheep, goats, cows, digestive system, nematodes, Uzbekistan.
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®AYHA U 3KOJNOIrnA refibMUHTOB KPYINHOIO
POIATOIO CKOTA (BOS TAURUS DOM.)
LEHTPAIIbHOIO Y3BEKUCTAHA
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"TalUKeHTCKUIA rocyAapCTBEHHbIN arpapHbIi YHUBEPCUTET, Y3bekucTaH
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STalUKeHTCKMI rocyaapCTBEHHbIV Neaarornyeckmin yHuBepcuTeT, Y3bekucraH

Pedepat

Llenb nccnenoBaHua — nayyeHue ayHbl U SKOMOTMK FeNIbMUHTOB KPYMHOro poraToro ckota
LleHTpanbHoro Ysbekucrana.

MaTtepuanbl u MeToabl. MeTogoM MOMHbLIX Y HEMOMHbLIX FENbMUHTONOMMYECKNX BCKPLITUIA UC-
cnefoBaH KpymnHbIA poraTtbii ckoT. CobpaHHbIX LecTon, TpeMatos U Hematon muaydanu obuie-
NPUHATBIMKM MeTogamu. B paboTe Mcnonb3oBaHbl Takke NIMYMHKM TpemaTon U HemaTtog JOMUHN-
PYIOLLMX BUOOB NapasnToB, 0OOHapYXEHHbIX Y MPOMEXYTOUYHbIX X035€B (MOMOCKOB, MypaBbeB
N ABYKPbINbIX HACEKOMBbIX).

Pesynbrathl 1 06cyxaeHue. Y KpynHOro poratoro ckota LleHTpanbHoro pervona Y3bekucraHa
BblsiBrieHO 32 BMAa renbMUHTOB, U3 HUX 5 BUOOB NpuHaanexar k knaccy Cestoda, 6 — Trematoda
n 21 — Nematoda. No xapakTepy nokanusauum renbMMHTOB B OpraHn3Me Xo3siiHa oxapakTepu-
30BaHbl TPU rpynnbl COOOLLECTB Napa3nToB.

Knouesbie criosa: LecToAbl, TpeMaTodbl, HemMaToabl, MPOMEXYTOUYHbIE XO351€BA, FUYUHKM,
KPYMHbBIV poraTtbivi CKOT, Y36eKucTaH.

BBepgeHue

Y KpynHoro ckota Ha obLUMpHON TeppuTopumn Y3beknctaHa 3apernctpmposaHo okono 80 Bu-
[A0B renbMUHTOB Tpex knaccoB. OHu nNpeacTasneHsl Lectogamu (12 Buaos), Tpematogamm (12)
n Hematogamu (47) [1]. BonbLioe BHMMaHWe yoenseTcs y4eHbIM1 aHanuay BugoBoro pasHoobpa-
315 NapasnTUYECKNX YePBEN Y KPYMHOTO poraToro ckoTa ceBepo-3anagHoro, CeBepO-BOCTOHHOIO,
BOCTOYHOTO 1 HOXXHOTO PErMoHoOB Y3bekucraHa rae B pasHble rodbl NPOBOAMIMCE UCCMNeaoBaHUS
psaom aBTopos [4, 5, 15, 16].

HecmoTps Ha TO, Y4TO NapasnTbl Y KPYMHOrO poratoro CKoTa B yKasaHHbIX Bbllle perMoHax
Y3bekncTaHa u3y4eHbl JOCTAaTOMHO XOPOLUO, reflbMUHTO3bI Y KMBOTHBIX B LieHTpanbHoOM peru-
OHe Y3bekucTaHa cnabo ocselleHbl. Kak nokasbiBaloT pesynbTaTbl MCCNeqoBaHWM NocnegHux
nert [12, 13], 3apaxxeHHOCTb KPYNHOro poraToro CKoTa HemaTogamu B xo3ancTeax LieHTpanbHoro
pervoHa Y3bekucraHa [OCTATOMHOrO BbICOKa. OTO 1 NoByammno Hac M3yynTb dayHy 1 3KONoruno
KPYMHOro poraTtoro ckoTa, COCTaBIISIIOLLEro OCHOBY XMBOTHOBOACTBA Y3bekucTaHa.
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MaTtepuanbl u meToabl

BckpbiTue kpynHoro poratoro ckota CamapkaHackon, Byxapckon u Hasowuiickon obnacren
NpoBOAMMM Ha YOOMHBIX MyHKTaX >XMBOTHOBOAYECKNX XO3SNCTB, MscokombuHatax B 2012—2016
rr. MeTogoM MOSHbIX FeNIbMUHTOMNOMMYECKMX BCKPLITUA MCCeaoBaHo 25 XUBOTHBLIX U3 BCEX Npu-
pOAHbIX 30H pernoHa. Kpome Toro, nccriegoBaHo Takke 326 KOMMNMEKTOB OTAENbHbIX OpraHoB
3TUX KMUBOTHbIX.

Mpu onpeneneHnn reflbMUHTOB Mbl MOMb30BaNNCL PYKOBOACTBAMM OTEYECTBEHHBIX U 3apy-
GexHbIX aBTopoB [1, 2, 8].

C uenbio BbISICHEHMSA Kpyra NPOMEXYTOUHbIX X0351€B AOMUHUPYOLLMX BUOOB TPEMATOA U He-
mMaTtog uccrnegoBaHo 6onbLuoe Yncno 6ecno3BOHOYHBIX (OBYKPbINbIE, MypaBbu, MOSITHOCKM) 06-
LenpuHaTeIMU MeTogamu [2, 3, 6, 7, 9—11] B neproa ux akTMBHOCTY — BECHOW, NNETOM U OCEHbIO
Kaxkgoro roga.

Bcero uccnenosaHo 10157 3k3. 6€CNO3BOHOYHBLIX B MECTaX KOHLIEHTpaLMM KPYMHOTO poraToro
cKoTa, U3 HUX ABYKpbInble coctaBunm 3604 3k3., mypasbu 1000, npecHoBoAHbIE Monftocku 3978
N Ha3eMHble Monntckn 1575 aka.

Pe3ynbraTthbl n 06cyxaeHue

YCTaHOBMEHO, YTO TrenbMUHTLI KPYMHOTro poratoro ckota B LieHTpansHOM pervioHe Y36eku-
CTaHa npefcTaBneHbl 32 Buaamu; us HUX 5 BuaoB npuHaanexar knaccy Cestoda, 6 — knaccy
Trematoda n 21 — knaccy Nematoda. 3apaxeHHOCTb XMBOTHbIX cocTaBuna Lecrogamu 27,3%,
Tpematogamu 46,1 n Hematogamm 89,3% (tabn. 1. puc.).

MpencraButenu nsatu BugoB uectoq Cyclophillida Beneden in Braun, 1900 B uccnegoBaH-
HOM permoHe OTMeYeHbl B €AMHNYHBIX dk3emnnsapax B CamapkaHgckon, byxapckon n Hasonii-
ckov obnactax. Monezia benedeni (Moniez, 1879) n M. expansa (Rudolphi, 1810) o6HapyxeHbl
B TOHKOM OTA€erne KULIEYHUKa Yy KPYrNHOro poraToro ckoTa pasHoro Bo3pacta B PaBHUHHOW 30He
pervoHa. Tpu Buga Taenia hydatigena (Pallas, 1766), Taeniarhynchus saginatus (Goeze, 1782)
n Echinococcus granulosus (Batsch, 1786) npenctaBneHbl MMYMHOYHBIMU CTaAMAMU LIeCToq Kak
B PaBHWHHOW, TaK U B NPEAropHoN 30Hax. VMIHBa3aMpOBaHHOCTL >XMBOTHbLIX YKa3aHHbIMM LiecToaa-
MU no obnactam konebanack ot 22,2 no 35,0%.

Tabnuuya 1

MHBa3MpoBaHHOCTb KPYNHOro poraToro ckota refisMMHTamMu B pa3pese
obnacTten nccrnenoBaHHOro permoHa

3apaxeHo,%
uecrtogamum | TpeMaToaamMmu | HemaTogamMmu
CamapkaHfckast obnactb
35,0 | 65,2 | 94,8
Byxapckasi obnactb
24,8 | 24,4 | 84,6
HaBowiickas obnactb
22,2 | 48,7 | 89,0
Mo pernoHy
27,3 | 46,1 | 89,3

TpemaTtogbl NpeacTaeneHbl Buaamm n3 otpsigos Fasciolida Skrjabin et Guschanskaja, 1962 (2
Buaa), Paramphistomida Skrjabin et Schulz, 1937 (3 Bnga) n Plagiorchiida La Rue, 1957 (1 Bug).
3apaxeHHOCTb MCcrneaoBaHHbIX XMBOTHbIX Korebanack B npegenax 24,4—65,2%. Hanbonbluas
WHBa3NPOBaHHOCTbL OTMEYEHa B YBMNaXHEHHbIX Tepputopusix CamapkaHackow obnactu (65,2%)
npu JOCTATOYHO BbICOKOW MHTEHCMBHOCTY MHBA3MK. Y OTAEMbHbIX XMBOTHBIX IManapukckoro, by-
nyHrypckoro, MwTtbixaHckoro n KattakypraHckoro paoHOB HaraeHbl dhacumonsl (F. hepatica, F.
gigantica) B konuyectse oT 13 go 353 akas.

Paramphistomida y XuBOTHbIX pernoHa npeacTtasneH Tpemsa Bugamu (Paramphistomum
ichikawai, Calicophoron calicophorum, Liorchis scotiae), KoTopble OTMeYeHbl B €AVHUYHbIX 3K-
3emnnspax.
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B wuccnepgyemom pervoHe otpsag Plagiorchiida npegcrtasneH ogHum Bugom Dicrocoelium
dendriticum (Rudolphi, 1819), koTopbIi 06HapyxeH B psife panioHoB CamapkaHckon 1 Hasoui-
ckov obriacTtein. QKCTEHCMBHOCTb MHBa3WW B UCCNENOBaHHbIX paoHax CamapKkaHacKon obnactu
konebanace B npegenax 60,0-70,0% npu MHTEHCMBHOCTM MHBa3un OT 15 fo 288 aka.

Haunbonblwvm BraoBbiM pa3Hoobpasvnem B LieHTpanbHOM permoHe xapaktepuayeTcs Knacc
Nematoda. Hamun y kpynHoro poraTtoro ckoTta 3apeructpupoBaH 21 Bua 13 5 otpsigos. LLupoko
npencrtaeneHbl Hematoabl oTpsagoB Strongylida (Railliet et Henry, 1913) (11 BugoB) u Spirurida
(Railliet, 1914) (6 Bugos) (puc.). OTMeYeHHbIe HaMU HEMATOLbI 3aperncTpUpPOBaHbl MPaKTUYECKN
BO BCEX MccnefoBaHHbIX obnacTtax pernoHa. ObLas 3apaxeHHOCTb XXUBOTHBIX HEMaTogamu Co-
ctaBnsieT 89,3% Npy MHTEHCMBHOCTM UHBA3MM OT €QUHULL A0 COTEH 3K3EMMIISPOB.

Kiace

Cestoda

Trematoda

Nematoda

Otpsin CemeiicTBo

Anoplocephalidae

—Cyclophillida

Taeniidae

— Fasciolida —Fasciolidae

Paramphistomida — Paramphistomidae

L Plagiorchiida — Dicrocoeliidae

— Trichocephalida ~—Trichocephalidae

Rhabditida — Strongyloididae

Chabertidae

Strongylida

Trichostrongylidae

Pseudaliida’ — Dictyocaulidae
— Gongylonematidae
Habronematidae

Thelaziidae

L Spirurida
Onchocercidae

Setariidae

L Stephanofilariidae

Bun

Monezia benedeni
M. expansa

Taeniarhynchus saginatus (larvae)
Echinococcus granulosus (larvae)

|:Taem'a hydatigena (larvae)

Fasciola hepatica
F. gigantica

Paramphistomum ichikawai
Calicophoron calicophorum
Liorchis scotiae

— Dicrocoelium dendriticum

Trichocephalus ovis
T. skrjabini

—Strongyloides papillosus

Chabertia ovina
QOesophagostomum radiatum

Trichostrongylus avei

T. vitrinus

Haemonchus placei

H. contortus

Marshallagia marshalli

Nematodihus helvetianus

N. oiratianus

Ostertagia ostertagi

Telodorsagia circumcincta
— Dictyocaulus viviparus
— Gongylonema pulchrum
— Parabronema skrjabini
—Thelazia rhodesi
—Onchocerca lienalis

— Setaria labiatopapillosa

—Stephanofilaria stilesi

Puc. 2. TakcoHOMMYECKUIA COCTaB 1 BUAOBOE pa3Hoobpasne renbMUHTOB KPYMHOro poraToro ckota
B MCCIIeQOBaHHOM permoHe

Takvum obpasom, payHa renbMMHTOB KPYMHOro poraTtoro ckota LieHTpanbHoro pervoHa Y3be-
KMCTaHa npeacTtasneHa 32 Buaamu, YTo Marno OTNINYAETCs OT TakoBOW APYrMX PErmMoHoB Y36eku-

ctaHa [1, 5, 15, 16].

3HaLWITeJ'IbH0My pacnpoCcTpaHeHUO NapasnTUYECKMX YEpPBEN B WUCCIEAOBAHHOM pervoHe
CI'IOCO6CTByI'OT 6J'Ial'0I'IpVIF|THbIe Ana pasButna U coxpaHeHna MHBA3MOHHbLIX 3NeMEHTOB abvo-
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Tuyeckne n brotuyeckne dakTopbl, 0bycrnosnvBaoLwye LUMPKYNSALUMI0 NapasuTtoB B MPUPOAHBLIX
1 ypbaH13MpOBaHHbBIX TEPPUTOPUSIX.

BaxHbIM 3BeHOM B pacnpocTpaHeHun psaa BUOOB reflbMUHTOB ABMSIETCA Hanuyne rnpome-
XYTOYHBIX XO351€B, POSib KOTOPbIX BbIMOMHAT NpeacTaBnTeny Kak 6ecno3BOHOYHbIX, TaK U Mo-
3BOHOYHbIX XMBOTHbIX (Tabn. 2).

Tabnuua 2
MpomexyTo4yHble X03ieBa AOMUHUPYIOLLMX Napa3nTOB Yy KPYNMHOFo poraTtoro ckota B uc-
criefoBaHHOM permoHe

. MpomexyTouHble Xo3sieBa
Cemencreo Yucno BupoB
nepsble BTOpble
Fasciolidae 2 Lymnaeidae
Paramphistomidae 3 Planorbidae
Dicrocoeliidae 1 Hydromiidge Formicidae
Bradybaenidae
Anoplocephalidae 3 Oribatidae
Taeniidae 3 Bovidae
Habronematidae 1 Muscidae
Onchocercidae 1 Simulidae
Setariidae 1 Culicidae

B KOHKpeTHOM cnyyae paccenuTenbHyo (OYHKUUIO NapasuTtoB MOTYT BbINOMHATbL MUTPUPYIO-
LLIME XUBOTHbIE — 0BUTaTENV BOAHbIX Y Ha3eMHbIX LieH030B. O6 aTOM CBUAETENbLCTBYET 3HAYM-
TenbHas 3apaXeHHOCTb XXMBOTHbIX, BbIMOMHSIOLLMX POrib MPOMEXYTOYHbIX XO35€B Napasntuye-
CKUX YepBen.

Obwasa 3apaxeHHOCTb MOMMCKoB B Bogoemax CamapkaHackon obrnactu nuynHkamm dac-
umon coctasuna 1,09% n Melanoididae 2,05%, 3apaxeHHocTb Planorbidae nuunHkamn napam-
ductom n kanukocpop — 0,6%. B HazemHbIx monntockax Hydromiidae n Bradybaenidae 3aperu-
CcTpupoBaHbl Liepkapuun Dicrocoelium dendriticum, a B MypaBbsix — MeTauepKapuv 3Ton Tpema-
TOObl.

Y npegcrasutenen Diptera Mbl Haxogunm nUYMHOK Hematop Parabronema skrjabini,
Onchocerca lienalis v Setaria labiatopapillosa (tabn. 3).

Tabnuua 3
EcTtecTBeHHas 3apaXeHHOCTb HEKOTOPbIX 6€CMO3BOHOYHbLIX — NMPOMEXYTOYHbIX XO3€eB
JINYMHKaAMU refIbMMHTOB KPYMHOrO poraTtoro ckorta

3apaxeHo,%
UccnepoBaHo,
Becno3BoHO4YHbIE
3K3. yucno,
3K3. TpemaTtogamu HemMaTogamu

Lymnaeidae 1002 12 1,09

Planorbidae 1001 6 0,6

Physidae 1010 - -

Melanoididae 965 25 2,05

Hydromiidae 850 12 1,03

Bradybaenidae 725 6 0,8

Formicidae 1000 10 0,3

Muscidae 1200 16 1,3
Simulidae 1200 8 0,7
Culicidae 1204 16 1,33

MpuBeneHHble MaTepuanbl CBUAETENbCTBYIOT 06 OTHOCUTENbLHOM CTabunbHOCTN GuoLeHO-
TUYECKUX CBA3EN KOMMOHEHTOB CUCTEM «LECTOAbl — XMBOTHbIE», «TPEMATOAbl — XUBOTHbIEY
N «HeMaTodbl — XUBOTHbIE», KOTOPblE 06eCneYMBaloT LMPKYNSLMIO UHBa3UK B ycroBusix LieH-
TpasbHOro permoHa YsbekucraHa.

el e
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Mony4eHHble HAMW JaHHbIE MO KONMMYECTBEHHOMY COCTaBy (hayHbl reNbMUHTOB KPYMHOMO po-
ratoro ckota LleHTpanbHoro pervoHa Y36ekuctaHa ¢ y4eTom Mx GUonorum, XM3HEHHbIX LIMKIOB
1 3KOMNOrMK MO3BONSAT BbIAENNUTbL CreaytoLmne TUMbl CoobLLEeCTB:

1) renbMuHTbI, MapasMTUpYyoLLMe B NMULLIEBAPUTENBHOM TPaKTE;

2) renbMVHTbI, NapasuTUpyOLWne B NAPEHXMMATO3HbIX OpraHax U MbIlLaXx;

3) renbMuHTBI, NapasuTUPYHoLLME B NOMOCTSX U MO4 KOXEN.

B uenowm, coobLuecTBa renbMUHTOB NMEPBON rPynmbl UCCIEQYEMOrO pernoHa BKIYakT Mno-
nynauum 6onbmnHeTBa BUAoB (21). Llectogbl coctaBnsioT 2 BUaa, Tpemartonbl 3 n Hematoabl 16
(puc. 2).

Coo0LecTBO BTOpPOM Tpymnnbl COCTOMT M3 JIMYMHOYHBIX CTagui uecton Taeniarhynchus
saginatus, Echinococcus granulosus, nonoBo3penbix TpemaTos Fasciola hepatica, F. gigantica,
Dicrocoelium dendriticum n Hematopg Dictyocaulus viviparus.

K TpeTbei rpynne coobLuecTs crieayeT oTHecTu Taenia hydatigena (larvae), Thelazia rhodesi,
Setaria labiatopapillosa, Onchocerca lienalis v Stephanofilaria stilesi (puc. 2).

PacnpeneneHve coobLlecTB renbMUHTOB B PErMOHE 3aBUCUT OT MHOXECTBa (PakTOpOB 1 CO-
BPEMEHHOIo 3KOJormyeckoro oHa. 3gecb HabnogaeTca AOMMHMPOBAHME NapasuToB NEPBOro
TMna coobLecTBa, T. €. Napa3nToB MULLEBAPUTENBHOW CUCTEMBI.

B HacTosiLee BpeMsi oTMeYEeHa TEHAEHLMS LUMPOKOrO pacrnpocTpaHeHus psifa refbMMHTO30B
y KPYMHOro poratoro ckoTa B PErMOHE M YXYyALIEeHMS 3MM300TUYECKON cuTyaumn. B xossiicTeax,
pacnonoXeHHbIX B MovMax pek 1 B6MnvM3n BOAOEMOB Y KUBOTHbBIX PEMMCTPUPYIOT 3H300TUYECKME
BCMbILLKK dhacLmonésa n napampucTomosa. OKCTEHCMBHOCTb AMKPOLLENMO3HOM MHBA3MKM BO3pac-
TaeT B XO35MCTBAaxX NPearopHom 30Hbl. B 30He paBHUH 3aMETHO MOBLILLIAETCS MHBA3NPOBAHHOCTb
XUBOTHbIX NapabpoHemamu, oHxoLepkamu, cetapuamu. 3 nMYnHOYHbIX TEHMMO030B creayet
OTMETUTb 3XMHOKOKKO3 U TEHUAPWHX03, KOTOPbIE OCTalTCs Npobnemor BeTepuHapumn 1 MeauLm-
Hbl 1 B HAcToOsILLee BPEMSI.

Bce aTo npegnonaraer npoBefeHUe MOHWUTOPUHra napasvTapHbix GonesHen n coBepLueH-
CTBOBaHME METOAO0B X ANArHOCTUKM U NPOOUNAKTUKN.

3akntoueHue

BupooBoe pasHoobpasue renbMUHTOB Y KPYMHOro poraTtoro ckota LleHTpanbHoro pernoHa Y3-
6GekncTaHa NpeacTaBneHo focTaTodHo Gorato. [JOMUHMPYHOLWMMUY MO BUAOBOMY COCTaBy renb-
MUWUHTOB B UCCIeQOBaHHOM PErMoHe ABMATCA NpeacTtaButeny otpsgoB Strongylida n Spirurida;
cpeon Hux Haubonee 3aMeTHbIMM B COOOLIECTBAX Hematon SBMASOTCA BMAbl CEMENCcTBa
Trichostrongylidae.

Haunbornee natoreHHbIMW SBMSOTCS NpeacTaBuTeENM cemeicTB Taeniidae  (NUYMHKKM)
n Fasciolidae, Dicrocoeliidae, koTopble 1 B HacTosiLLee BpeMsi NpeACcTaBnsoT BaXkHY npobnemy
BETEPVHAPUUN Y MEAULHBI.

PaboTta BbinornHeHa B paMkax pyHaaMeHTanbHbIx uccnegosaHmn ©5-OA-0-18691 Akagemun
Hayk Pecnybnvikn Y36ekncTaH.
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Abstract

Objective of research: The purpose of research is to study the fauna and ecology of helminths
in cattle from Central Uzbekistan.

Material and methods. The cattle was investigated by the method of complete and incomplete
helminthological autopsies. Cestodes, trematodes and nematodes were examined using the
common methods. Larvae of trematodes and nematodes from dominant parasite species found
in intermediate hosts (molluscs, insects, ants and dipterous) are also described in this paper.

Results and discussion: 32 helminth species were identified in cattle from the central region
of Uzbekistan: 5 species belong to the class Cestoda, 6 species — to the class Trematoda and 21
species — to the class Nematoda. Based on the nature of helminth localization in the host body,
three groups of parasite communities were detected.

Keywords: cestodes, trematodes, nematodes, intermediate hosts, larvae, Uzbekistan.
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2KapLUMHCKUI rocyaapCTBEHHbIN YHUBEPCUTET, Y36ekucTaH, . KapLum

3LleHTp reHOMUKM 1 GruonHdopmatukm npu AH PY3, MCBX Y3 1 accoumnaummn «Uzpakhtasanoaty, TawwkeHT

Pecepar

Llenb nccnenoeaHusa — nposeaeHne Moponornyeckon n MonekynspHO-reHeT4eckon naeH-
Tuhmkaumm 1 yctaHosneHme unoreHeTM4eckor B3arMoCBs3n cpean BUAOB NPOTOCTPOHIUANA,.

Matepuanbl u MeToabl. [eNbMUHTONOIMYECKMIn MaTepuan cobupany oT AUKUX U 4OMALLHUX
MOMOPOrnX 1 Ha3eMHbIX MOSMIOCKOB M3 pasHbix obnactewn YsbekucTtaHa. [ns ndyydeHns mopdo-
NOrMn NPOTOCTPOHIMAWA Mcnonb3osBann meTtogel boesa n Anderson. JInumHOK nepsow ctagmu
nsyyanu nyTém mccnegosaHmsa npob dpekanun. MNpu aTOM y4nTbIBaNU OTAMYUTENbBHBIE MOPAO-
nornyeckme NpusHaknm NMYNHOK 6e3 JopcanbHOro KYyTUKYNAPHOIO LWnna y BEPLUUHBLI XBOCTa (AN
BuaoB Protostrongylinae) u ¢ wunowm (anga sugos Muelleriinae, Varestrongylinae v gp.), a Takke
AnvHY, dopMy XBOCTa M pasmepbl Tena NMYnMHKA. [N n3yyeHust IMYNHOK TPeTbel ctagum npo-
TOCTPOHIMNWA, OTAEMANN HOXKM Y 3apaXKeHHbIX MomntockoB X. candacharica n nomewianu mx
B MCKYCCTBEHHbIN XenyaouHbli Cok. Ons ndydeHus punoreHeTU4ecKnx B3anmMogencTBumn npo-
TOCTPOHIMNNA MCNOMNb30BaNy YacTUYHbIE HYKNEOTUAHbIE NOCNEeAoBaTENbHOCTU pubocomMansHoM
OHK (ITS2) BuaoB Protostrongylus rufescens, P. shiozawai, Ortostrongylus macrotis, Cystocaulus
ocreatus n Umingmakstrongylus pallikuukensis. ®dvnoreHeTnyeckui aHanns nposegeH npu no-
MoLLM nporpaMmHoro obecneyexus ClustalX 2.0.

Pesynbratbl n 06cyxaeHve. B pesynbrate npoBeAeHHbIX MOPONOrnyeckmx 1 MOneKynsipHbIX
nccrnenoBaHUn y MONMopornx BbISIBNIEHO 5 BUAOB NpoTocTpoHrunua: Protostrongylus rufescens,
P. hobmaieri, Protostrongylus sp., Spiculocaulus leuckarti n Cystocaulus ocreatus. Mopdonoru-
YECKU N MONEKYNSAPHO-TEHETUYECKUI aHann3 no3BoNun YTOYHUTL BUAOBOE W MPOCTPaAHCTBEH-
Hoe pacnpeferneHne 3HAEMUYHbIX MPOTOCTPOHIUNA,.

Knroyesnie criosa: Protostrongylidae, nonoporue, monntocku, rDNA, ITS-2.

BBepeHune
Hematoakl cemerictBa Protostrongylidae Leiper, 1926 — cBoeobpasHas rpynna Hemartog, na-
pa3vTOB PECNUPaTOPHON CUCTEMbI XXBaYHbIX U 3aiLeobpasHbix. B cemencTBe NpoToCTPOHIMNWA,
K HacTosiLLleMy BpeMeHU onvcaHo 60 BUAOB, OTAENbHbIE NOMYNSALMN KOTOPbIX 3aperncTpupoBaHbl
B EBpone, Asuun, Amepuke, Adpuke n Asctpanum [1-7]. B Y3bekncrtaHe 3aperncrtpmpoBaHo 15
BMAOB NapasnToB Nnoroporux [2—4].

el e ,
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B 6uonornyeckom oTHoLEHUN HemaToabl cemencTBa Protostrongylidae 3aHumator ocoboe
NonoXeHne cpean POACTBEHHBIX rpynn. B npouecce aBontouuy OHW NepeLunn K obuTaHuio B yc-
NOBMSIX CyLUM Ha BCEX CTaamnsx CBOEro pa3sntus. [onoso3penbie HeMaToAbl NapasnuTUPYIOT Y Ha-
3€MHbIX MIIEKOMUTAIOLWMX, @ NMIMYMHKN Pa3BUBAIOTCA B HA3eMHbIX MOMIOCKAX, BbIMOMHALMX
porib MPOMEXYTOYHbIX X039€eB. B opraHname 3TuxX MONMIOCKOB Pa3BMBAIOTCA NUYMHKU BTOPON
n TpeTben ctaguv [2, 3].

MonekynsipHble nccrnenoBaHust 3TON rpynnbl HEMATOA, OrpaHuyeHbl. YoeauTenbHblX gakToB,
KacaroLMXcs YaCTUYHbIX NocnefoBaTenlbHOCTEN U3 Manon 1 6onbluon cybbeanHuLbl puboco-
manbHon [HK y Protostrongylidae, He obHapyxeHo [8]. MocpeacTBOM OrpaHUYEHHOro aHanm-
3a nocneposatenbHocTen pubocomanbHbix AHK 18S 1 28S, BblgeneHHbIX U3 npeacTaBUTenem
TakcoHoB Strongylida 6binn BbIBEAEHbI pasnuuns B MOHOMWUAMU MPOTOCTPOHIMNNG BHYTPU
Metastrongylina [9]. PaHee npoBeaeHbl aHanu3bl Ha 6onee HU3KMX TaKCOHOMUYECKMX YPOBHSIX,
nccnegymowime Kak sigepHble, Tak U MUTOXOHAPUanbHble FIOKYyca MNM KOHOPMAaLMOHHBIA Mo-
numopdusM. Yaensanock BHMMaHue pa3paboTke AMarHOCTMKM NpUMEHeHust B reorpadumyecku
3KCTEHCMBHbIX pernoHax [9—11] nnm oueHke reHeTM4eckoro pasHoobpasns BMAOB 1 NONyNALMI
[12, 13]. Ha ocHOBe cpaBHEHMI 1 CXOACTBA NOCNeN0BaTENbHOCTEN BTOPOro BHYTPEHHETO TPaHC-
kpubupytowero cnencepa (ITS-2) ctana BO3MOXHOM naeHTUdUKauns BMOOB 7 poAoOB NPOTO-
CTPOHIMNMA, aHAEMUYHbIX ans CesepHont Amepukn [11].

OnddepeHumpoBaHHbIN aHanM3 ¢ MCMoMNb30BaHMEM MOMEKYNAPHbIX MapKepoB (SAepHbIX
1 MUTOXOHAPWAnNbHbIX) SABMAETCA KpaiHe BaXKHbIM BKIaA0M B U3YYEeHMM NOMeBbIX KOMMEKUMIA Kak
B3POCIIbIX NApasnToB, Tak M NINYMHOK. Koppenaums MoneKynspHbIX MocneAoBaTenbHOCTEN MEXAyY
B3pOCMbIMU (MOATBEPXKAEHHON CPaBHUTENBHON MOPKONormeit) n MMYMHOYHLIMY CTaAMAMY napa-
31MTOB NPUBEAET K NepBoHaYvanbHOM TOMHOW naeHTudmkaumm BnagoB poga Protostrongylus n apy-
rMx npoTocTpoHrnnug. K HacTosiemy BpeMeHW He yhaanocb obHapyXWTb OOCTOBEPHbIX Aua-
THOCTMYECKUX MOPMOMOrM4YecKMX MPU3HAKOB CXOACTBA B CTPOEHWM NIMYMHOK MEepBOW CTaguu
(L1 B dhekanusax n okpyxatoLern cpeie) 1 IMYMHOK BTOpOW u TpeTbel ctaguii (L2, L3 B npome-
XYTOYHOM Xxo3sauHe) [3, 11].

Llenbto Hawmx uccnenosaHuii 6bino npoBeaeHne MopdOnorMyeckon 1 MonekynsapHo-reHe-
TUYECKON MAEHTUMMKALMN N YyCTaHOBNEHNE (DUNOreHEeTUYECKOM B3aMMOCBSA3W CPeAn BUAOB Npo-
TOCTPOHIMNNA,.

MaTepuansi n meToabl

C6op martepuana. lenbMuHTONOrMYeCkUi matepuan cobupanu ot gukmx (Capra sibirica,
C. falconeri, Ovis vignei n O. ammon) v gomawnux (C. hircus n O. aries) NONOPOrNxX N Ha3eMHbIX
mMonntockoB Xeropicta (X) candacharica B npearopHo-ropHbix 30Hax HamaHraHckon, TallukeHT-
ckou, [xunsakckon n CypxaHgapbuHCKon obrnacTen Y3bekucTaHa.

Mopdonoruyeckoe uayyeHue. [nsa nsyveHns Mmopdonormm npoToCTPOHIMNUA UCMNoNb30Banm
meToabl boea [2] n Anderson [7]. Ina onpeneneHns TakCOHOMUYECKON NPUHAANEXHOCTN 3TUX
HemaTop roToBMIN BPEMEHHbIE npenaparbl, 06paboTaHHbIe rMULEPUHOM.

JInumHok nepson ctagum (L1) nsyyanu nytém uccriegosaHuns npob dekanvin auknx n gomal-
HUX MONOPOrnX. YUuTbiBanu OTAMYUTENbHbIE MOPONOrMYeckue NpuaHakM NUYUHOK 6e3 gop-
canbHOro KyTUKYNsIPHOTO LUMNa y BepLUMHbl XBocTa (ans Buaos Protostrongylinae) n ¢ wunom
(anst BnpoB Muelleriinae, Varestrongylinae v gp.), a Takke anvHy, dopmy XBocTa MU pasmepbl
Tena NNYNHKN.

[ns ndyyeHns nuumHok Tpetben ctagun (L3) NpoTOCTPOHIMAMA OTAENANM HOXKM Y 3apaxeH-
HbIX MonnckoB X. candacharica n nomellany Ux B UCKYCCTBEHHbIV XenyaoyHbln cok. B aton
cpefe paspyLuancst Yexnuk (naHuMpb) U 0CBOOOXAan1Cb MHBA3MOHHbBIE NINYUNHKN.

Mocne onpegenexHvs BUAOBOW NPUHAAMEXHOCTM MOMOBO3PErbIX U NIMYMHOYHBIX CTagui He-
MaTo[ martepuan XpaHunu B OTAENbHbIX MPobupKax ¢ AUCTUNNMPOBAHHOW BOAOW MPU HU3KUX
Temnepartypax (-20 °C) unu B 70%-HOM 3TaHose Anst MOMeKynspHOro aHanmsa.

B paboTte ncnonb3oBaHbl MUKPOCKOMbI pa3Hbix Mmogudukauun (ML 2000 ¢ umdposon kame-
pon n Olympus CX31).

Boigenedve [OHK, amnnudukaums n cekseHuposaHue. [ns nm3yyeHus UrnoreHeTUHeckunx
B3aVMOAENCTBMI NPOTOCTPOHIUMAMA, MCMOMb30BaNN YacTUYHbIE HYKNeoTUAHbIE NocrneaoBaTenb-

HocTu pubocomanbHon OHK (ITS2).
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Peakumio TMLP npoBognnun ¢ ucnonb3oBaHnem reHomHon [OHK B koHueHTpaumm 10 Hr,
2,5 mkn 10 x Taq 6ydepa, 0,2 mkn gHT® (HyknenHoBble Tpudocdatel OHK), 25 Mmonb kaxaas,
5 nukomonb/Mkn nparimepa rge npsamon npanmep ITS-2 F (5°-ACGTCTGGTTCAGGGTTGTT-37)
nobpatHbii ITS-2 R (5 -TTAGTTTCTTTTCCTCCGCT-3"), 0,2 mkn Taq nonumepassbl (5 eq./mkn),
BOAbI 40 25 MKI Npu criegyowemM TemnepatypHom pexunme: 94 °C B TedeHune 30 c, 40 uuknos
(94 °C B Teuenune 10 ¢, 55 °C — 30 ¢, 72 °C B TeveHue 30 ¢) n uHanbHas amnnudmkaums
72 °C B TeyeHne 10 muH. MUP npogykTbl 6binn oumnwieHsl npy nomowm kuta «DNA Clean &
Concentrator™-5». CekBeHMpoBaHME OCYLLECTBMANM Ha aBTOMaTuyeckom cekBeHaTope (ABI
3730x|) B EBponenckoM reHoMHOM 1 auarHoctudeckoMm LeHTpe « GATC Biotech AG» (Konstanz,
lepmaHus).

[MonyyeHHble MocneqoBaTeNbHOCTM 00OpasUOB HemMaTtond Obinv MCMpaBreHbl U BblPaBHEHDI
npu nomoLuu nporpammHoro obecneveHns «Sequencher 4.9», B Ka4eCTBe KOHTPONen UCnonb30-
Banu pedepeHTHble nocnegoBaTtenbHOCTU U3 6a3bl AaHHbIX NCBI (http://www.ncbi.nlm.nih.gov/).

dunoreHeTM4eCKkNi aHann3 NPoBOAMIM MPW NOMOLLM nporpammHoro obecnedeHus ClustalX
2.0 [14]. dunoreHeTnYeckne aepeBbs NOCTPOEHbI NPV MOMOLLM METOAA NPUCOEANHEHUS coceaem
NJ (Neighbor-Joining method).

[nsa cpaBHEHUA OUNOreHeTMYECKOro aHanM3a NCcnosb30BaHbl HYKNEeOTUAHbIE NOCNeaoBaTeNb-
HocTu ITS-2 yyactka BuaoB Protostrongylus rufescens (EU018485), P. shiozawai (AB478249),
Ortostrongylus macrotis (EU018483), Cystocaulus ocreatus (EU018481) n Umingmakstrongylus
pallikuukensis (AY648409), koTopble nonyyeHsl 13 Nenbaxka (NCBI GenBank).

Pe3ynbraTthbl M 06CcyxaeHue

B pesynbrate npoBeAeHHbIX NCCNEA0BaHMIN AOMALUHUX U AUKUX XXUBOTHBIX OBHApYXeHbl no-
noso3perble HeMaToabl 4 BUOoB npotocTpoHrunua: Protostrongylus rufescens (Leuckart, 1865),
P. hobmaieri Cameron, 1934, Spiculocaulus leuckarti Schulz, Orlow et Kutass, 1933 n Cystocaulus
ocreatus (Railliet and Henry, 1908).

M3yyeHo mopdponornyeckoe ctpoeHne L1 Protostrongylus sp., BblaeneHHbIx 13 dekanuii ko3
(pnc.1). NnumnHkn npotocTpoHrnnug L1 ¢ dhekanusmmn BbigenstoTcsa u3 opraHuama AepuHUTUBHO-
ro xossunHa. B obLwnx yeptax oHM o4eHb cxoxu no Mopdonoruu [3, 10]. Terno NUYNHOK NOKPLITO
[OBYXKOHTYPHOW, Crierka nc4epyeHHom KyTuKynon. TepMuHanbHO pacrnonoxeHHoe poToBOe OT-
BEpPCTVe BeAeT B pOTOBYtO Kancyny. MNuiesos LMnMHAPUYeckni, c3aam crerka paclumpeHHbIi.
Ero gnuHa paBHa No4TH MONOBMHE BCEW AMMHbI FIMYNHKW.

[OnvHa Tena nnunHok konebnetcsa B npegenax 306—380, wupunHa — 19-24 mkm (puc. 1).

HepBHoe KonbLO OKpyXaeT nuwesoq. brnvxke k ero cepeavHe, Ha BEHTpanbHOM CTOPOHE, OT-
KpbIBAETCH 9KCKPETOPHOE OTBEPCTUE.

KvweyHnk nepexoduT B TOHKWA PEKTYM W 3aKkaHYMBaEeTCst aHanbHbIM oTBepcTuem. Mexay
KMULLEYHNKOM WU KyTUKYNOW, B 3adHEN YacTu Tena NUYMHKKL, NEXUT Nornoson 3avatok. OH nmeet
oBasbHYl0 OPMY 1N COCTOUT U3 ABYX KMETOK. 3aAHUM KOHeL, Tena NUYMHKN 3aKkaH4mBaeTcs 3a-
OCTPEHHbBIM XBOCTOM.

YKasaHHble NNYNHKM XapaKTepu3yloTCA OTCYTCTBMEM [0P3arnbHOr0 KYTUKYMAPHOro Luvna
Y BEPLUMHbI XBOCTA. AHanm3npys Mopornorniyeckme npnusHaku, MOXXHO KOHCTaTMpoBaTb, YTO 3TU
TNINYMHKM NpUHaanexaT ogHoMy 13 podoB nogcemencTay Protostrongylinae Kamensky, 1905. [ns
NOATBEPXAEHUS 3TOr0 NPeAnonoXeHWs NpoBeAeHbl MOMNEKYNAPHO-reHETUYECKME NCCea0BaHS.

Ha pucyHke 2 nokasaHa L3 ¢ TeMHO-KOpUYHEBBIM PeBPOBUAHBIM YEXTTMKOM, M30NMPOBAHHASA
n3 monntocka X. candacharica. Mopdgonorus L3 npoToCTpoHrMnug B NPOMEXYTOYHOM XO3AMHE
KopeHHbIM obpa3om otnnyaetcs ot L1.

OnuHa Tena 682-690, wupuHa — 55-60 mkm (puc. 2).

OnddepeHumaumns L3 ocyliectensieTcs nocne gopmupoBaHusa vexnuka. Mocne ocBobox-
AEHVA OT Yexnvka NMYMHKA ManonodBuXHa, a ee BHYTPEHHSAS CTPYKTypa aHanornyHa Apyrum
BMAAM VHBA3VMOHHbIX NMUYMHOK MPOTOCTPOHIMNNA,.

[OHK 4 BugoB nonoBospernbix NPOTOCTPOHIMANA 1 06pa3LoB MMYMHOYHBIX CTaguin Gbina am-
nnucurumpoBaHa c ncnons3osaHvem ITS-2 pernoHa. Pa3avep amnnuukaTtoB aHanmampoBsanu npu
NoMoLLM renb-anekTpodopesa B 1,5%-Hom arapo3HoM rene. bbino BbIBNEHO, YTO pa3mep aMniu-
dukaToB y Hematofbl Protostrongylus rufescens n P. hobmaieri coctaBnsiet 380 nap HykneoTnaos
(n.H.), Spiculocaulus leuckarti — 388, Cystocaulus ocreatus — 399. L3 nmeeT oaMHaKOBbI/ MOMEKy-
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NSAPHBIN pa3mep, aHanorMyHbIi Bugam Hemartod poga Protostrongylus n coctaensiet 380 n.H. L1
[OMaLLHMX KO3 (6e3 KyTUKYNSIPHOrO LUMNKMKA Y BEPLUMHBI XBOcTa) MMeeT okorno 400 n.H.

Puc. 1. Mukpodgotorpacdus L1 Protostrongylus sp.  Puc. 2. Mukpodotorpadumsi L3 npotocTtpoHrunma,

(yB. x 400): N3BMEYEHHOW 13 Horn Monmtocka (yB. x 400):
a — rofioBHOM KoHeLl; 6 — NULWEeBOAHO-KULLIEYHbIN a — rofoBHO KOHeLl; 6 — XBOCTOBOW KOHeELL;
nepexopn; B — HEPBHOE KOJbLO; B, I — XMTUHU3MPOBaHHbIe GOPO3AKN HA FONIOBHOMN
I — 3KCKPETOPHOE OTBEPCTUE; [ — KULLEYHMUK; 1 XBOCTOBOW YacTAX NMUYUHKU;
€ — MOoroBOW 3a4aToK; XX — aHyC; 3 — XBOCT 0 — naHumpb

AmMnnudmkaTel ObINM OYMLLEHBI N CEKBEHMPOBAHbI Ha reHeTu4eckoM aHanusatope. [lony-
YeHHble HYKNEeOTUAHbIE MOCNeaoBaTENbHOCTN ObiNM CpaBHEHbI ONYyGNMKOBAHHBIMK NOCIe0Ba-
TenbHOCTAMM pernoHa ITS-2 npu nomowwm BLAST mexayHapogHoro reHetudeckoro 6aHka NCBI
(blast.ncbi.nim.nih.gov). OnpepgeneHHas Hamu nocnegoBaTenbHOCTL (kpome Buaa P. rufescens)
He Obina paHee AenOoHUpPOBaHa B ANEKTPOHHYO 6a3y gaHHbIx GenBank 1 siBnsieTcs HOBOW Ans
Hee. CUKBEHCbI, MONy4YeHHble B XoAe uccrnenoBaHus, aenoHupoBaHbl B NCBI GenBank (Tab.
1). BbINo BbIABNEHO, YTO MOCNeAoBaTeNbHOCTM L3 NpOTOCTPOHIMNA, KOpPEenupoBanu ¢ AaHHbI-
mu NCBI, Tarke ngeHTndunumpoBaH kak P. rufescens. 3ToT akT noaTeBepxgaet marepuvan, npu-
BeAeHHbIN B comnorpamme (puc. 3). B To Bpemsa kak ansa L1 Protostrongylus sp. cootBeTcTByt0-
wmn Bua B NeHbaHke He HaWaeH 1 OH Noka aHanoruyeH ¢ pogom Protostrongylus.

dunoreHeTM4eCcKkNii aHan“3 NPoOBOAMIN CPABHEHMEM HYKIEOTUAHbIX NOCrneaoBaTenbHOCTEN
Ans kaxgoro obpasua no ITS-2 pervoHy. PunoreHeTnyeckne aepeBbsi ObINM MOCTPOEHbI HAMM
npv noMmowm MetogoB npucoeauHeHus cocenent NJ (neighbor-joining method). [anHbIn noaxos
6bIn BbIOpaH Hamu no cnegyrowmm npyudnHam. Metog NJ aBnsietca Hambonee pacnpocTpaHeH-
HbIM OUCTaHLMOHHBIM METOAOM MOCTPoeHUs aepeBbeB. B metoge NJ B knactep o6beanHaoTCs
nocrnenoBaTenbHOCTH, AalLMe HAaUMEHbLLYID CYyMMY BCEX BETBEW OepeBa, T. €. YUUTbIBAKOTCS
1 ONUHbI ocTanbHbIX BeTBen. MNpu atom B oTnndmm ot UPGMA anvHbl BETBEW, BbIXOAALWMX U3 04-
HOro y3na, MOryT ObITb ¥ HE paBHbl MeXay cobol. Takol noaxon No3BonsieT BUAETL Obonee Tou-
Hble ounoreHeTm4eckme oTHowweHus [14]. NMoaTomy ans Bepudmkaumm gaHHbIX Mbl MCMOMb30Ba-
nm n metog NJ n 6ytctpan aHanus (1000 pennukauuii).
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Tabnuua 1
Homepa nony4yeHHbIx cukBeHcoB ITS-2 B 6a3e gaHHbix NCBI GenBank
Bup HemaToa Craguun O6pasewn ':irh:':;g';pg::;:';f
Protostrongylus rufescens Mmaro AK1a KF811499
P. rufescens Mmaro AK4 KF811498
P. rufescens Mmaro AKS5 KF811497
P. rufescens Mmaro AK7a KF811495
P. rufescens L3 AK16a KF811494
P. rufescens L3 AK17a KF811493
P. hobmaieri Mmaro AK8 KF811491
P. hobmaieri Mmaro AK13 KF811492
P. hobmaieri Mmaro AK23 KF811490
P.hobmaieri Mmaro AK26 KF811489
Spiculocaulus leuckarti Wwmaro AK14a KF811488
Protostrongylus sp. L1 AK19b KF811500
Cystocaulus ocreatus Mmaro AK2a KF811487
Metastrongylus elongatus Wmaro AK29 KF811486

dunoreHetTnyecknin aHanus ¢ mcnonb3oBaHvem metoga NJ 19 obpasuoB HemaToq pasnuy-
HbIX BMOOB MO3BOMNUIT pacnpe;enutb Mx Ha 3 pasnuyHbix knactepa (puc. 3). B kayecTtse Kop-
HeBoro obpasua 6bin ncnonob3oBaH obpaseu, Metastrongylus salmi (Gedoelst, 1923). MNepBbi
knactep npeactaeneH obpasuom M. salmi (otnuyatowumiica Ha 18% OT BTOPOro v TpeTbero kna-
cTepoB). BTopow knactep npeacrasunu obpasupl P. shiozawai, Protostrongylus sp., S. leuckarti,
O. macrotis, P. hobmaieri n P. rufescens, okasaBLUnecst JOBOSIbHO ONM3KUMKW BUAAMU Ha reHeTu-
YecKkoM ypoBHe. TpeTui knacTtep Bkntodan B ceds Buapl C. ocreatus n U. pallikuukensis, nokasbl-
BawLLee Takke 6nmakoe reHeTn4eckoe poacTeo.

Btopon knactep Takke MOXeT ObiTb pasfeneH Ha nATb pasnuyHbix rpynn. Mpynna 1 —
P. shiozawai v Protostrongylus sp., nokasbiBaloLiue OnNmM3Koe reHeTU4eckoe poAacTeo, 2 —
S. leuckarti, 3— O. macrotis, 4 — npeactasutenu P. hobmaierin 5 — npeacrasutenu P. rufescens.

Mo pesynbratam npoBeAeHHbIX nccnegoBaHuin y Caprinae BbISBNEHO 5 BMOOB MPOTOCTPOH-
rmnug: Protostrongylus rufescens, P. hobmaieri, Protostrongylus sp., Spiculocaulus leuckarti
n Cystocaulus ocreatus. Mopdonornyeckuii 1 MOnekynspHO-reHeTUYECKUIN aHanns, BbISBEH-
HbIX HEMaTo/, NO3BOMSIET MPOBECTU UX TOYHYH MOEHTUDUKALMNIO, B TOM YUCIIE SHOEMUYHBIX NPO-
TOCTPOHIMNUA,.

PesynbraThl 9TUX UCCnefoBaHWin NO3BONSIOT PacLUMpUTL B3rMsSAbl NO 3aTPOHYTON npobrneme
N ngeHTurUMpoBaTh reorpacdumyeckme pasHoBMOHOCTY MApasnToB.
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Puc. 3. YKopeHEHHOE hunoreHeTu4eckoe AepeBo, MOCTpoeHHoe npu nomowy metoga NJ (1000
nosTopeHuin) Ans 19 o6pa3uoB HeMaTos Pa3nuyHbIX BUAOB (B KA4eCTBE KOPHEBOIO BMAA MCMOMb30BaH
obpaseu HemaToa Metastrongylus salmi)
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MORPHOLOGICAL AND MOLECULAR IDENTIFICATION OF SOME SPECIES OF
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Abstract

Objective of research. The purpose of this research is to carry out morphological and molecular
genetic identification and to determine phylogenetic relationship among Protostrongylidae
species.

Materials and methods. Helminthological material was collected from domestic hollow-
horned ruminants and land mollusks in different areas of Uzbekistan. The morphology of
protostrongylids was studied using the methods of Boev (1975) and Anderson (1978). The first-
stage larvae were investigated by examination of fecal samples from animals taking into account
remarkable morphological features of larvae without dorsal cuticular thorn at the tail point (for
Protostrongylinae) and with thorn (for Muelleriinae, Varestrongylinae et al.] as well as length, tail
form and body size of larvae. To study the morphology of the third-stage protostrongylid larvae,
the feet of infected mollusks X. candacharica were separated and placed into the artificial gastric
juice. Nucleotide sequences ITS-2 regions of species Protostrongylus rufescens, P. shiozawai,
Ortostrongylus macrotis, Cystocaulus ocreatus and Umingmakstrongylus pallikuukensis were
used to study phylogenetic relations between protostrongylids. The phylogenetic analysis was
conducted using the software Clustal X 2.0.

Results and discussion. Based on morphological and molecular examinations, five species
of protostrongylid nematodes: Protostrongylus rufescens, P. hobmaieri, Protostrongylus sp.,
Spiculocaulus leuckarti and Cystocaulus ocreatus were found in hollow-horned ruminants.
The morphological and molecular-genetic analysis of detected nematodes enables precise
identification of species and spatial distribution of endemic protostrongylids.

Keywords: Protostrongylidae, hollow-horned animals, mollusks, rDNA, ITS-2.
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Pedepar

B paHHOM wccnegoBaHuM  MPEACTaBMEHO  pacnpoCTpaHeHue  PasfvyHblX  LWTamMMOB
E. granulosus oBLbI, KDYNHOro poraTtoro ckota v Bepbntoga. ObbluHbIV BUA oBevbero wtamma G1
0BHapy>xuBatoT, B OCHOBHOM, y OBeL} 1 KPYMHOrO poraToro ckoTta, OAHaKo BepOnioAbl Takke MOryT
ObITb 3apaXKeHbl 3TUM LUTaMMOM.

HanpoTtus, BepOntoxuii wtamm GB6, yalle Bcero, Haxogunu y BepOniogoB 1 pexe y oBel
1 KPYMHOTO poraToro ckoTa.

OpHako, B XoAe MCCnefoBaHUi yCTaHOBMEHa BEPOSITHOCTb HaNM4Ms KPUMTUYECKUX BMOOB,
TECHO CBSA3aHHbIX C 060MMM reHoT!NaMmn KPymnHOro poratoro ckota B JInBumM, 4To sSiBNSETCH MOA-
TBEPXOEHNEM BbICOKOrO YPOBHSA MyTaLMI Y HEKOTOPbIX BUAOB.

Mcxoasa u3 toro, 4to Ha Tepputopun JlnBum oTmevaeTca npeobnajaHve Xo3sfeB LuTamma
E. granulosus, HeobxoaMmMo NpoBeCTH JOMNOMHUTENbHbIE UCCNEAOBaHUS LIMKMOB Nepeaayn nHea-
3UK 1 reHoTUNoB E. granulosus. Kpome Toro, pekoMeHayeTcs NpoBecTy obcrnefoBaHne notTeHum-
anbHbIX MPOMEXYTOYHbIX XO35€B, BKINOYAsA YaCTHbIX BnagenbLes cobak, aBnsaowmxcs gedvHu-
TUBHBIMM XO35i€BaMM, NCMOMb3ys NPV 3TOM MOMEKYNsiPHblE YCTPONCTBA BbICOKOrO paspeLleHus,
Takne Kak MUKpocaTennuTHbIE MapKepbl.

Knrouesnbie crosa: Echinococcus granulosus, nedeHb, nerkve, obblyHbIN BUA OBEYLErO LTaM-
ma G1.
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Abstract

This study demonstrates the distribution of various E. granulosus strains in sheep, cattle and
camel. The common sheep strain G1 is mainly found in sheep and cattle, but also parasitized
camels. In contrast, the camel strain G6 is found mainly in camels and rarely in sheep and cattle.
However, the study also revealed the possible presence of cryptic species that are closely related
to both genotypes in livestock of Libya as evident by high mutations in several specimens.
Based on the occurrence of overlapping hosts of E. granulosus in Libya, more research on
the transmission cycles and genotypes of E. granulosus in Libya is required. In addition, it is
suggested that surveys on potential intermediate hosts, including in humans with dogs as the
major final host in Libya using higher resolution molecular tools such as microsatellite markers is
recommended.

Keywords: Echinococcus granulosus, liver, lung, common sheep strain G1.

Introduction

Through the past five decades, significant phenotypic and genetic variabilities have been
recognized and identified in various strains of E. granulosus isolated from different regions (Van
Herwerden et al., 2000; Thompson and McManus 2001, 2002; Pearson et al., 2002 and Huttner
et al., 2008) . These studies have revealed that the different strains of E. granulosus consist
of heterogeneous groups of genetic variants (McManus, 2002). Thompson (1995) illustrated
that different strains may display variations in morphology, host specificity, development rate,
pathogenicity and geographical distributions. Moreover, many studies have been conducted
to determine the host and geographic ranges of these strains, and whether genetic variations
were characteristic and specific to the different endemic areas throughout the world (Jenkins
and Thompson, 2005). Thompson and Kumaralilake (1982) observed that some strains of E.
granulosus share similar morphological characters but showed epidemiological differences; thus,
this parasite showed high diversity. Identification of strain types of E. granulosus is very important
in strategizing and implementing an Echinococcosis control and management programmer.

Until now, 10 strains or genotypes, namely G1- G10 have been recognized and described
in E. granulosus based on mitochondrial and nuclear gene analyses (Bowles ef al., 1992, 1994;
Scott et al., 1997; Lavikainen et al., 2003; Thompson et al., 2008; Saarma et al., 2009). According
to mitochondrial data, E. granulosus has been traditionally assigned to the various taxonomic
species in relation to the G1- G10 genotypes; E. granulosus sensu stricto (G1, G2, and G3), E.
equinus (G4), E. ortleppi (G5), and E. canadensis (G6-G10) (Nakao et al., 2007; Moks et al.,
2008). However, recent studies based on nuclear data categorized the genotypes (G6- G10)
into two strains; cervid genotypes G8 and G10 belonging to E. canadensis, whilst camel and pig
genotypes G6, G7 belonged to E. intermedius (Saarma et al., 2009).

The aim of this study was to determine E. granulosus genotypes present in Libyan livestock
by molecular genetic strain typing. For the analysis, the mitochondrial (ATP6) and nuclear (Act II)
genes were utilized.

MoWnoBCKaA besa oylovskaya N. © Muraveva

All-Russian Scientific Research Institute of Fundamental and Applied Parasitology of Animals and Plants named after K.I. Skryabin
117218, Russia, Moscow, Bolshaya Cheremushkinskaya str., 28
© Russian Journal of Parasitology 463




@ POCCMMCKMMW NAPAIMTONOIMUECKMM XYPHAN Tom 38
RUSSIAN JOURNAL OF PARASITOLOCY Buinyck 4/2016

Materials and Methods

Parasite samples

Hydatid cyst samples were collected from the major slaughtered livestock namely sheep,
camel and cattle from government abattoirs located in four regions in Libya from January to end
of 2010. In total, 120 samples were used for molecular analysis, from liver, lung and other organs
from the three major livestock. To obtain fertile cysts, the protoscoleces were collected from the
sediment of hydatid sand by pipette under sterile conditions and rinsed three times with normal
saline. Suspensions of protoscoleces were fixed in 90% (v/v) ethanol and then stored at — 20°C
until DNA extraction. To obtain infertile cysts, the thin germinal layer from the wall cyst was cut into
small pieces and washed with normal saline and then stored at — 20°C for further processing.

DNA extraction

The protoscoleces were washed several times in nucleic acid-free water to remove the alcohol
preservation solution. Genomic DNA was extracted using a QlAamp DNeasy mini kit (Qiagen,
Germany) according to the manufacturer's protocol.

Electrophoresis was preceded on a 1% agarose gel with GelRed Nuclei Acid Gel Stain as
marker, at 100 volt for 30 min to assess the success of DNA extraction. After that, the agarose
gel was visualized in a gel documentation system (GENE Flash, Syngene Bio Imaging, USA) for
the presence of the extracted DNA bands. To investigate the presence of sterile cyst (from cattle),
DNA extraction was conducted on 25 mg of the cut pieces of infertile germinal layer and placed
into a 1.5 ml Eppendrof tube. Then according to the manufacturer's protocol.

Polymerase chain reaction (PCR) amplification

The partial fragments of the mitochondrial gene (ATP6) were PCR-amplified on the DNA
extract using specific primers designed by Xiao et al. (2005).

ATP6 forward: 5°- GCATCAATT TGAAGA GTT GGG GAT AAC-3

ATP6 reverse: 5'- CCAAAT AAT CTATCAACT ACA CAACAC-3

The PCR reaction contained 5.5 uL of 5X PCR buffer, 4 uL 25 mM MgCI2 solution, 0.3 pL
of 5u/ uL Tag DNA polymerase, 0.7 pyL of 10 mM dNTP (Promega, USA), 0.5 pL of each primer
and 2.0 pL of the target DNA in a total volume of 25 pL. The PCR protocol consisted of an initial
incubation at 94°C for 30 s, 35 cycles at 94 °C, 55 °C for 30 s and 72 °C for 1 min, 72 °C for 5
min in the final extension, The PCR amplification was conducted using the Mastercycler Gradient-
Thermal cycler (Eppendorf, Germany).

The Act Il fragment was PCR amplified using primers specifically designed by De Silva et al.
(1993).

Act Il forward: 5°- TCT TCC CCT CTATCG TGG G-3°

Act Il reverse: 5°- CTAATG AAATTAGTG CTT TGT GCG C-3°

The PCR was carried out in a 25 pL volume containing 2 uL target DNA, 5 pL of 5X PCR
buffer, 5 uL 25 mM MgCI2 solution, 0.25 uL of 5u/ uL Taq DNA polymerase, 0.5 uL of 10 mM dNTP
(Promega, USA), 0.5 pL of each primer. The PCR conditions were as follows: 94°C for 30 s, 40
cycles at 94 °C for 30 s, 60 °C for 30 s and 72 °C for 1.5 min, and then a final extension at 72
°C for 5 min, The PCR amplification used the Mastercycler Gradient- Thermal cycler (Eppendrof,
Germany).

After the PCR amplification, PCR products were assessed by electrophoresis in a 1.5%
agarose gel using GelRed Nuclei Acid Gel Stain as marker at 100 volt for 25 min. finally the
purified DNA samples were sent to the service provider for sequencing procedure (First BASE
Laboratories Sdn. Bhd. and Centre of Chemical Biology, CCB at Universiti Sains Malaysia).

Data analysis

The obtained sequences were edited using MEGA 5.05 program (Tamura et al., 2007). The
genetic relationships between haplotypes were determined by constructing phylogeny trees
based on Neighbour-Joining (NJ). GenBank sequences of E. granulosus were downloaded
for comparisons with the current data for each gene. For ATP6 gene the following GenBank
sequences were used- Acc. No AF 297617.1 sheep strain and AB208063.1 camel strain G6. For
Act Il gene the GenBank sequences AF 528499.1 sheep strain G1 and AF 528500.1 camel strain
G6 were used to compare with the sequences in this study.
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Results

Atotal of 120 E. granulosus samples were successfully amplified by using the optimized PCR
conditions. Length of partial fragment of ATP6 mtDNA was 513bp and partial fragment of Act I
DNA fragment was 267bp in length.

Multiple sequence alignments of ATP6 and Act Il genes were carried out for 102 individuals
from livestock hydatid cyst (60 sheep, 31 camels and 11 cattle) and 89 individuals from livestock
hydatid cyst (54 sheep, 25 camels and 10 cattle) respectively using MEGA 5 Software ClustalW
(1.6) DNA weight matrix. Blastn search showed that all the aligned sequences belonged to ATP6
and Act Il genes with high similarities (96-100%).

Neighbour Joining (NJ) analysis

The Neighbour-Joining (NJ) analysis of ATP6 gene was carried out based on Kimura 2-
parameter as presented in Fig 1. The same GenBank sequences of E. granulosus from the
previous sheep population study (AB 208063.1; AB235847.1; AB031283.1) were included. Two
main clusters were formed; the first cluster consisted of mixed populations (different organs
from different animals) with a low bootstrap confidence level of 51% and a second cluster
with high support (99%). This cluster was divided into seven internal subclusters with low to
moderate support but with no obvious genetic relationships to host or organ types. The GenBank
(AB031283.1) representing sheep strain grouped in this cluster. The second monophyletic cluster
with 99% support consisted of four subclusters.

Unlike Cluster 1, the second cluster was generally made up of parasites of camel origin
with GenBank taxon (AB 208063.1) and (AB235847.1) representing camel strain grouping in
this cluster. However, there were two exceptions, namely of parasites from host sheep, SMT1
(KF255896) and SMT2 (KF255899) grouping into this cluster. This provided further evidence of
the previous population analysis that these two sheep parasite sequences in the mesentery are
more closely related to camel strain. The four subclusters were low to moderately support. These
internal subclusters did not show any obvious pattern to specific organs.

The NJ tree formed with 1000 replicates of Act Il gene is presented in Fig 2. Sheep strain (gi
22653316) and camel strain (gi 22653318) GenBank haplotypes. There was no phylogenetic
structuring into major clusters. However, a strongly supported cluster (99%) was observed
consisting of several haplotypes (KP843657 with groups of KP843653, KP843652, KP843647,
KP843639, KP843626) from mixed populations and the GenBank G6 camel strain haplotype.
Four weakly supported and a single moderately supported terminal clusters consisting of mixed
populations (different organs from different regions) were also observed.

Discussion

To date, six genotypes of E. granulosus complex have been identified in Africa; G1 (sheep
strain), G2 (Tasmanian sheep strain), G4 (horse strain), G5 genotype (cattle strain) and the G6
(camel strain) genotypes (Thompson and McManus, 2002; Dinkel et al., 2004; Huttner et al., 2008
and Casulli et al., 2010). Limited studies in Libya, primarily conducted by Tashani et al. (2002)
in eastern Libya reported that all livestock animals (sheep, cattle and camels) were infected
with the same genotype of E. granulosus (G1, sheep strain). Another study by Abushhewa et
al. (2010) from different areas in Libya recorded two groups; the first group belonging to G1-G3,
and the second group belonging to G6-G10. Thus, the present study is a valuable contribution of
data on the population genetics, diversity as well as complements existing taxonomic knowledge
of this parasitic species from various organs in different hosts from Libya based on each of a
mitochondrial and nuclear gene.

The DNA sequence variation of the partial mtDNA ATP6 of E. granulosus conducted in this
investigation has indicated the transmission of two main strains in livestock animals (sheep,
camels and cattle) in Libya. This study is the first documentation on ATP6 sequences of E.
granulosus from livestock in Libya and has provided data on the common strain distributed in
Libya of E. granulosus.

Various mutations in different populations of sheep, camels and cattle were observed. Of
these, 80.5% and 19.4% haplotypes belonged to common sheep strain (G1) and camel strain (G6)
respectively. These findings corresponded to the results by Eryildiz and Sakru (2012) in a Turkish
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study, who recorded that most of their isolates, belonged to G1-G3. Only one isolate belonged
to G6-G10. Moreover, Hailemariam et al. (2012) recorded similar findings in an Ethiopian study
which observed 87% of livestock samples were identified as G1 and 13% as the G6. On the other
hand, Abushhewa et al. (2010) in a Libyan study reported that all isolates from camels belonged
to camel strain G6. This indicated the all camels in their study lived in the private pastures with no
connection to sheep farms.

Phylogenetic analysis of E. granulosus populations in livestock

Phylogenetic analysis based on NJ method generated trees with similar topologies, which
appeared less efficient based on the clustering and bootstrap approaches. Generally, in the
present study, the topology of the NJ tree from combined sheep, camel and cattle populations,
showed that all sheep populations referred to as G1 genotype sheep strain combined together,
while only two individuals belonged to G6 genotype camel strain. However, all cattle individuals
belonged to sheep strain, while several individuals from camels belonged to the sheep strain
while the rest belonged to camel strain. Previous studies conducted in Libya by Tashani et al.
(2002) recorded that all E. granulosus isolates from different livestock (sheep, cattle and camels)
belonged to the common sheep strain (G1). In addition, the present study showed that all hydatid
cysts from cattle were sterile; due to the infection by the common sheep strain (G1). This was also
observed by Tashani et al. (2002).

Abushhewa et al. (2010) in their study on Libya and Omer et al. (2011) in a study in Sudan
reported that all E. granulosus isolates from camels (100%) belonged to the G6-G10 complex.
Interestingly, 87% of cattle hydatid cysts investigated by Abushhewa et al. (2010) and 99% by
Omer et al. (2011) belonged to the G6 genotype. More recent evidence by Abdel Aaty et al.
(2012) and Omer et al. (2011) reported that all isolates from sheep, camels, pigs and cattle were
identified as G6 camel strain in Egypt and Sudan. Thus their findings suggested that the camel
strain play the major role in the transmission cycle of E. granulosus in Egypt and Sudan.

Considering the overall livestock, high substitution rates were observed in haplotypes closely
related to G6. Furthermore, a single sample (camel liver) from this group had unusually high
nucleotide substitutions. This sample was closely related to GenBank G6 Acc No AB208063.1
(97%) and GenBank G7 Acc no. AB235847.1 G7 (96%). Farjallah et al. (2007) found G7 in
slaughtered camels from Tunisia and Mauritania. This is the first record of a strain belonging to
G7 or very closely related to it. Therefore, it is suggested that the prevalence reported in this study
is due to the movement of livestock animals from neighboring countries such as Tunisia or due to
the occurrence of high random mutation in this sample.

Furthermore, many related studies in North Africa correspond to the present findings; from
Algeria, Bart et al. (2004) observed two distinct well supported clusters (G1 and G6) based on
the mitochondrial (ND1, COX1) genes. The same situation was observed in Middle Africa, from
Kenya and Sudan, where many genetic studies (Bowles et al., 1992; Wachira et al., 1993 and
Dinkel et al., 2004) have demonstrated the importance of G1 and G6 in livestock. But Dinkel et al.
(2004) also noted other strains in Kenya originating from pig and in Sudan from cattle (E. ortleppi).

Nuclear gene Act

To further investigate the strain identity of E. granulosus from sheep, camels and cattle in
Libya, a 262 bp of Act Il gene sequence data was analyzed. This is attributed to the lower mutation
rates of nuclear markers compared to mitochondrial DNA. According to the phylogenetic tree
two main genotypes, G1 (common sheep strain) and G6 (camel strain) with 98-100% homology
with GenBank (AF528499 and AF528500 respectively) were observed. These findings were in
agreement with previous studies by Gudewar et al. (2009) in India and Maillard et al. (2007)
in Africa using the same Act Il gene. Bart et al. (2006) used BG1/3 nuclear gene to identify E.
granulosus among sheep, cattle and pigs, and identified two genotypes, a sheep strain and the
pig strain.

The present results showed that most of individuals from different sheep populations were
placed in common sheep strain (G1), while only two samples (Misurata liver and mesentery)
populations were placed in camel strain (G6). The results from mitochondrial and nuclear markers
revealed that most of the sheep hydatid cysts from different organs in different areas belonged to
the sheep strain, but were rarely infected by camel strain. This indicates that generally the camel
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strain was not effective in infecting the sheep host in Libya with several exceptions — in four sheep
individuals, specifically 3 individuals from mesentery organ and another from liver organ infected
with the camel strain. The G1 genotype is effective in infecting different organs in camels and cattle.
In contrast, the camel strain is ineffective to infect the cattle host i.e. all cattle individuals were
only infected with sheep strain. For the nuclear marker only two samples from liver and lung cattle
were infected by camel strain G6, while the sheep strain G1 was more suitable to infect cattle host
than the G6. However, all hydatid cysts in different organs of cattle were sterile. This indicates
that sheep and camel strains are not the adapted for propagation in cattle in Libya. Furthermore,
the G6 strain infection was also recorded in several individuals of sheep and cattle based on the
nuclear gene, an observation also previously noted by Kamenetzky et al. (2002) in Argentina and
Haag et al. (2004). Thus, both the mitochondrial and nuclear gene analyses generated two main
clades (G1 and G6) of E. granulosus which represented the common intermediate hosts (sheep,
cattle and camels) from Libya as identified based to the Genbank databases.

Why are there incidences of G1 and G6 being present in the same host? An explanation that
could be put forward is the interaction between the camel-dog and sheep-dog cycles. Dog is
the final host of this parasite. Due to the co-existence of camels with sheep and cattle together
in a close neighborhood, cross transmission of camel and sheep strains may occur in different
livestock as a result of overlapping cycles. Clearly, more focused studies on the G1 and G6
in overlapping hosts of E. granulosus in Libya need to be conducted. In addition, there is a
possibility of cross fertilization between genotypes of G1 and G6 in the dog which is the final host
and thus, producing a hybrid genotype.
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Pedepar

Llenb uccnenoBanuii — n3yyYeHune ponv opesun Nyxoe[oB Ha Myxax KpOBOCOCKAX.

Martepuanbl n Mmetoabl. 3a 1997-2015 rr. otnoeneHo 6onee 10000 nTuu, ¢ KOTOpPbIX COBpaHo
1 nccrnegosaHo okorio 2000 KpoBOCOCOK.

Pesynbrathl n 06cyxaeHve. OTmedeHo 12 crnyyaeB hopesnn nyxoedoB Ha Myxax KpOBOCO-
ckax: 7 cnyyaes dopesumn Columbicola columbae Ha kpoBocockax Pseudolynchia canariensis,
cobpaHHbIX ¢ cu3bix ronybent Columba livia; oouH — dope3ann nyxoema Ricinus rubeculae
Ha kpoBococke Orniyhomyia fringillina c 3apsiHku Erithacus rubecula; onuH — copesun nyxoena
Ha O. avicularia c rpaya Corvus frugilegus; oouH — copeanm nyxoena Ha O. avicularia ¢ KyKyLIKK
Cuculus canorus; oguH — copesun nyxoeda Ha Ornithoica turdi ¢ conoBbsi Luscinia luscinia;
oauH criyyan cpopesnmn nyxoega Ha O. chloropus ¢ BapakyLwku Luscinia svecica.

Knrouesnie criosa: hopesuns, NTULpbl, Nyxoeabl, MyXnU-KpOBOCOCKN.

BBepneHue

MepBble cBeaeHus o popesnn nyxoenos (Mallophaga) Ha myxax kpoBocockax (Hippoboscidae)
copgepxartca B pabote Aube [3]. MapkoB [2] nepBbiM 06Cyaun 9TO SABNEHNE B OTEYECTBEHHOW K-
Tepatype. 3aHnmasicb n3yyeHnemM napasutodayHbsl ckBopuoB Sturnus vulgaris B Ctapom Netep-
roge, oH BbISiBUIT cnyvaun dopesun nyxoeaa Philopterus sturniy 25% myx kpoBococok Ornithomia
chloropus. Kpome Toro, oH NpoBen KpaTkuii aHanua onncaHHbIX B MTepaTtype criyjaes dopesuu,
obcyann pasHble TOYKM 3pEHNS Ha STO ABNIEHUE U MPULLIEN K BbIBOAY O HanpaBlieHHOM AeNCTBUM
3TOrO SIBMEHNWS U ... «4TO MpUpoaHasa Manasi noABWKHOCTb MyxoeaoB nogotpsaaa Ischnocera Bos-
MeLlaeTcs aBneHmem opesmmny.

Keirans [7] npn aHanu3e nutepaTypbl 0 hopesnn NyxoeqoB Ha KPOBOCOCKax B3sn Ha cebs
Henerkui Tpya NpoaHanManpoBaTb BCE AOCTYMNHbIE NUTEpaTypHble cBeAeHUst 0 popesnn Gonee
4YeM 3a CTO NneT. ABTOP CHUTAET, YTO hOpe3nmn — 3TO CBA3b MEXAY ABYMsI BUAaMU, Npu KOTOPOW
O[1HO XMBOTHOE MPUKPENMSETCs K APYroMy U YHOCUTCS OT MOTEHUManbHO HEONTUMarnbHOW cpe-
abl. MeHbwnii no pasmepam nyxoen Mallophaga npu nomolm cBonx MaHanbyn npukpennseTcs
k 6onbLuer No pasamepam Myxe KpOBOCOCKE M TPAHCMOPTUPYETCHA OT MeHee bnaronpusiTHbIX ycrno-
BUI 06bI4HO MepTBOM NTUlen. OgHako, elle Yalle KpOBOCOCKM C hope3unpyoLLMMm nyxoegamu
CHUMaOTCsi ¢ aBCOMTHO 300POBLIX M XXMBbLIX NTULL. B 3TOM crnyyae Bonpoc HeonTUMarbHO cpe-
Obl He akTyaneH. Cornaluasicb ¢ Toukon 3peHusi Farish, Axtell [6], Keirans nonaraet, 4To BMecTo
NMaccuBHOTO ornpefeneHnst hopesnn kak aucrnepcum, HeobxoanMo npusHaTb bornee TOYHOE Mo-
HATME U LUMPOKOE NMpU3HaHME TepMUHA «nepeBo3ka». C Apyron cTopoHbl, Ansari [4] ykasbiBaer,
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4YTO MEepPEHOC NMyX0edoB MyXamu MTUL, YACTO CriyyYariHoe, a He 0ObldHOe sBrneHue. ockonbky
NMoYTU BCE BUAbLI NyX0e40B — CheLvanu3mpoBaHHble Napasutbl NTUL, B TO BPEMS Kak KPOBOCO-
ckn, B Tom yucne n Omithomya nonvroctanbHbl, MHOTME aBTOPbI NonaratoT, YTo dhopesns UMeeT
HebornbLUY LEHHOCTb BbhkMBaHMA anga nyxoena. OgHako, Corbet [5] nokasan, 4to obmeH Myx
Obin 6onee obblyeH Mexay NTULAMK TOro e Buaa, YeM mexay pasHbiMu Bugamu. Corbet 06b-
SICHSIET 3TOT PaKT TeM, YTO NTULbI OAHOrO B1AA, Kak npasuno, obutatot BMmecte. Takum obpasom,
Yem Gonblue cTas nTuu, TeM 6onee obblyHa hopesnsi NyxoedoB Ha Myxax.

Y nyxoenoB Mallophaga B nepriof pasMHOXeHMs OT X03siMHa-AoHopa (poauTenst) K peuunu-
eHTy (NTeHLy) nepenarTcs BCe cTagmmn passutus. MNpamas nepegaya x03siMH—X035UH Npeano-
naraet bonee WMPOKME MEPCMNEKTUBbLI Ha BbbkMBaHWe, YeMm mobble apyrne cnocobbl. C gpyrown
CTOPOHbI, MOCKOSbKY pacceneHme npucyLle Kaxaon ocobu, atu 6eckpbinble aKTonapasuTbl CTOS-
KHYNMCb C NocneaHemn oT4asgHHOW CUTyaumen — nons3kom, nepeMeLlascb K KOH4YMKam BONOC Unu
nepbeB B MOMCKax MPOXOAsALLEro MUMO KUBOTHOTO unu cdopesnn. BoamoxHo, dopesns kak me-
XaHW3M BbDKMBaHUSI U pacceneHns UCromnb3yeTcs yalle, Yem 3To 6bINo 4O CMX Nop M3BECTHO [7].

Martepuanbl u meToabl
3a 19 net (1997-2015 rr.) otnosrneHo 6onee 10000 ocobew NTULL, C KOTOPbLIX COBPAHO U NC-
cnegosaHo okorio 2000 KpoBOCOCOK.

Pe3ynbraTthl n obcyxpaeHne

C 5.7.2002 no 13.10.2015 HamMy1 OTMEYEHbI:

— 7 cnyyaeB dopesumn Columbicola columbae Ha kpoBocockax Pseudolynchia canariensis,
cobpaHHbIX ¢ cu3blx ronyben Columba livia;

— OfMH cnyyan dopesun nyxoeda Ricinus rubeculae Ha kpoococke Orniyhomyia fringillina
C 3apsiHku Erithacus rubecula;

— oauH cnyyaw dopesun nyxoefa Ha Ornithomyia avicularia c rpava Corvus frugilegus;

— oavH cnyyaw copesun nyxoefa Ha O. avicularia ¢ kykywku Cuculus canorus;

— oAuH cnyyaw chopesun nyxoefa Ha Ornithoica turdi ¢ conoBbs Luscinia luscinia;

— oAuH cnyyan dopesun nyxoepa Ha Ornithomya chloropus c BapakyLuku L. svecica.

Kak BMOHO 13 HalLMX AaHHbIX, SsBNeHne dope3un — oveHb peakoe (Tabn.)

Tabnuuya 1
Myxoenbl Ha Myxax KpoBocockax [ManeapkTuku
Ne Myxa- Mruua- MecTo
n/n KPOBOCOCKa | XO3SIUH Aara OGHapyxeHus MyxoeAe! Hucno
1 Pseuc_iolyr?chia Colymba 5.7 2002 Mocksa Columbicola 3
canariensis livia columbae
2 P. canariensis C. livia 11.9.2004 Mocksa C. columbae 1
3 | P. canariensis C. livia 1.8.2005 Mocksa C. columbae 1
4 | P. canariensis C. livia 27.7.2007 Mocksa C. columbae 3
5 | Pcanariensis C.livia 14.11.2010 Tynbckasi obnactb C. columbae 2
6 P.canariensis C. livia 16.12.2013 r. PoctoB C. columbae 1
7 | P. canariensis C. livia 13.10.2015 Mocksa C. columbae 3
Orniyhomyia Erithacus .
8 fringillina rubecula 10.8.2012 Kapenus Ricinus rubeculae 3
9 O. avicularia Co_rvus 3.7.2013 r. PoctoB Mallophaga sp. 1
frugilegus
. . Cuculus
10 | O. avicularia canorus 7.7.2013 KypLuckas koca Mallophaga sp. 4
Luscinia
11 | O. chloropus svecica 8.8.2007 Kapenuns Mallophaga sp. 3
12 | Omithoiea 1 juscinia | 15.8.2010 | MMP-Mongoea Mallophaga sp. 1

B cBoew pabote [youHmH [1] ykasbiBaeT, YTO B OOLLMX KONOHMSAX, HaceneHHbix 10—12 sugamum
NTUL, OObIYHO ABMNEHME NEPEKPECTHOIO 3apaXeHnsi nyxoegamu U pyrumn BUaaMum aKtonapasm-
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TOB. V13 27 BMOOB NyX0e[0B, OTMEYEHHbIX Y KONoHWanbHbIX Nty natb (19%) BMOoB BCTpevaroTcs
Ha HECBOWCTBEHHbIX UM BUAAX.

B MypmaHckon obnactui Ha Bcex Buaax NTuL, 3a UCKIOYEHUEM CKOMbI, NacToyek u ronyben,
napasutupyeTt oauH Bug kpoBococok Or. chloropus, KOTOPLIN NEpeHOCUT Ha cebe NyxoenoB BCex
BMAOB NTWL, Ha KOTOpbIX OHa napasuTupyeT. B MockoBckon obnactn obutaeT ABa Buaa Kpo-
Bococok (Or. avicularia u Or. fringillina), koTopble TakkKe NapasuTUPYIOT Ha BCeX Buaax NTuu,.
B PoctoBckor obnactu Ha Bcex NTuuax napasvTupyloT ABa Buaa kposococok (Or. avicularia,
Ornithoica turdi).

ObwuTas Ha 1 ra npunoiMmeHHoro neca B MockoBckor obnactu 1-2 napbl pabUHHUKOB, C KOTO-
pbIX onucaHbl nyxoenbl Brueelia antimarginalis, Brueelia marginata, Menacanthus eurysternus,
Phlopterus bischoffi, Ricinus elongates, B Te4eHMe rHe340BOro Ce30Ha Yalle BCEero KOHTaKTMpyeT
¢ NObIMY ApyrUMy BUaaMu NTuL 1 pexxe ¢ Apo3nosbiMu. MNoatomy, O. avicularia unwn O. fringillina
MOryT NepeHecTn Ha psbMHHUKa Nobol BUA Nyxoeda Apyroro BUAa NTuubl U, TONbKO, CryYanHo
cneununyHbINn.

[o npuneTta Ha mMecTa rHe3goBaHUs M3 MeCT 3MMOBOK Ha NTMLAxX NapasvTUpyrT MECTHble
KPOBOCOCKM, KOTOpblE MOTYT NEPEHOCUTb HA NaneapKTUYECKMX MUTPAHTOB HecneunguyHbIX ny-
xoenoB. MoaTomy Ansa AMarHOCTUKM cneumnduyHbIX Ang BUAa NTUL NyxoedoB UX UccrnegoBaHus
B MNManeapktuke Heo6xoaAMMO NPOBOAUTL B Havane rHe3foBaHWs — [0 MaCCOBOIO BblfieTa MyX-
KPOBOCOCOK (C MOMEHTa npwureTta 4o Hadvana uoHs). Ecnv genctentensHO ponb opesun o4eHb
BenviKa, Ha NTUUax JOMKHbl ObITb HAWAEHbI HEe cneuuduyHble BUabl NyxoeaoBs.

OuyeBnaHO, YTO Myxoedbl «opesnpyroLLMe» Ha CreunanuaMpoBaHHbIX BUAax KPOBOCOCOK,
MOryT MMeTb nepcrnekTuBHoe Byayliee: ronybrHas kpoBococka Ps. canariensis MOXeT nepene-
TeTb Ha cocefHero ronybsi u nyxoen C. collumbae, BCTPETUBLUNCH TaM C HEONU3KOPOACTBEHHbI-
MU 0cOBSIMM CBOETO BMAA YBEMUYMT CBOK XU3HECTOCOOHOCTDL (3a CYET reteposuca).

B ycnosusix MockoBckor obrnacTtv ronybu obutatoT Ha Yepgakax BMecTe C rankamu u, CooT-
BETCTBEHHO, MOryT 0OMEHUBATLCS MyXxamu-KpoBocockamMmn mexay cobon. Tak, O. avicularia v Ps.
canariensis MOryT NepeHOCUTb Ha cebe NyxoedoB TOro 1 ApPYroro BuAaa NTuLl.

3akntoueHue

CornacHo HaluMM AaHHbIM, opesnsi — sIBIIeHNe OYeHb peakoe U, B GonblUel CTeneHu, He-
ajanTvBHOE, MOCKONbKY BeaeT K rmbenu Gonblien vyactu dopesmpyowmnx nyxoenos. dopesuns
MOXET ObITb aAanTUBHaA TONbKO B MOHOBWAOBbLIX KOMIOHMAX NTUL, (CU3ble ronyou, NacTouKM, Lyp-
K1) N B OQHOBMAOBBLIX CKOMMEHMAX NMoObIX BMOOB NTul. Bo Bcex ocTanbHbIX crnyvasx dopesus
rapaHTUpyeT, Kak NpaBuIio, HeagpecHoe nonagaHne nyxoena Ha NTuLy M COOTBETCTBEHHO Aallb-
Helnwwyto rnbens.

OueBnaHO, YTO hopesusi, NblNbHbIE BaHHbI, KynaHWe 1, kak CriecTBue, OOMeH Mexay nruua-
MU HecneundUYHbIMM BUaaMy MyXOe4oB MMEET OrPOMHOE 3Ha4YeHUe ANns UX cuctematukun. Bee
3TO HEOOXOAMMO YYUTbIBAThL MPU ONMUCAHMM HOBbIX BUOOB U ONpeaeneHnn Ux BUAOBOW NpuHaa-
NEXHOCTH.
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THE PHORESY OF THE LOUSE MALLOPHAGA ON THE POPULATION
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Abstract

Objective of research: To study the role of phoresy of the louse Mallophaga on the population
of the louse-fly Hippoboscidae.

Material and methods: In 1997-2015 more than 10000 birds were caught; from them about
2000 louse-flies Hippoboscidae were collected and studied.

Results and discussion: 12 cases of phoresy of the louse Mallophaga on the louse-fly
Hippoboscidae were recorded: 7 cases of phoresy of Columbicola columbae on pigeon louse flies
Pseudolynchia canariensis collected from pigeons (Columba livia); one case — phoresy of the
louse Ricinus rubeculae on the louse fly Orniyhomyia fringillina from the robin (Erithacus rubecula);
one case — phoresy of the louse on the louse fly O. avicularia from the rook (Corvus frugilegus);
one — phoresy of the louse on louse fly O. avicularia from the cuckoo (Cuculus canorus); one —
phoresy of the louse on the louse fly Ornithoica turdi from the nightingale (Luscinia luscinia); one
case — phoresy of the louse on the louse fly O. chloropus from Luscinia svecica.

Keywords: phoresy, birds, louse, louse fly.
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Pedepar

Llenb uccnenoBanuns — paspabotaTtb MOAENb PUCK-OPUEHTUPOBAHHOTO MOHUTOPUHIA aHTPO-
MO300HO3HbIX LLIeCTOJ030B HA OCHOBE reOMHM(OPMAaLMOHHBIX CUCTEM.

Matepuanbl 1 metoabl. Vicnonb3oBaHune reonHdopmaumoHHbix cuctem (FTMC) kak meTopa
AN PUCK-OPUEHTUPOBAHHOTO MOHUTOPUHIA aHTPOMO300HO3HbIX LLECTO4030B AaeT BO3MOXHOCTb
co3gaHve Mogeny MHOroypOBHEBOW MaTopMbl, KOTOpasa MNO3BONSAET pPeLUeHME LLMPOKOro CrekK-
Tpa 3agay B obnactn 60pbbbl ¢ aTMMK 3aboneBaHnsMu. CoBpemMeHHble MMC-MHCTPYMEHTbI pe-
anu3yT MeToabl reouHOPMaTUKM, UCNOMb3ys MOLLHbIE NPOrpaMMHO-anmnapaTHble CpeacTBa:
reorpacpuyeckne Web-cepBepbl OTKPbITOro JOCTYNa, UHCTPYMEHTbI CITIOXHOTO MHOrOGakTOpPHOro
NPOCTPaHCTBEHHOIO aHanu3a, yCTponcTBa Ans OpMUPOBaHUSA TOYHEWLLMX NTEKTPOHHbIX U NOA-
FOTOBKMN BbICOKOKAYECTBEHHbIX BYMaXkHbIX KapT.

MonHodyHKkumoHanbHble TVC cogepxaTt nomnHbin Habop CpeacTB reonpoCTPaHCTBEHHOW
06paboTku, Bknoyasi cbop AaHHbIX, UX WHTErpauuio, XpaHeHue, aBToMaTu4veckyto obpaboT-
Ky, pedakTMpoBaHue, co3gaHue M MoAAepKKY TOMOSorMm, NPOCTPAHCTBEHHbIM aHanu3, CBsA3b
C cuctemon ynpaeneHusa 6asamu ganHbix (CYB[), Bu3yanusaumio n cosgaHue TBepabiX KOMvn
ntobor kapTorpadmnyeckon MHopMaLmn.

Pesynbratbl u o6cyxaenne. Micnons3osanue MNC nossonsiet 6onee nomnHo nsyyaTb 3aKOHO-
MEPHOCTM 3NM300TUYECKOro npouecca u reorpaduio aHTPONO30OHO3HbIX LIECTOA030B U COBEpP-
LLUEHCTBOBAaTb METOAOSOMMIO 3MM300TONOMMYECKOro aHanm3a Kak B rinybokon AnmMTensHom peTpo-
CMeKTUBE, TaK 1 B HEOOMbLUMX BPEMEHHbIX MHTEpBanax.

Knrodesbie crosa: reoMH(OPMaLMOHHbIE CUCTEMbI, PUCK-OPUEHTUPOBAHHbI MOHWUTOPWHT,
Cnmncok M3B, aXMHOKOKKO3, rmaatnaos, LMCTULEPKO3, TEHNO3, TEHMAPUHXO03.
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CokpauleHusa: KPC — kpynHbin poratbin ckoT, TMC — reonHpopmMaunoHHbIe CUCTEMBI,
M3B — MexayHapogHoe dnusootudeckoe bropo, BCO — BeTepuHapHO-caHUTapHas aKkcnepTu-
3a, P® — Poccuiickas ®enepaums.

BeepeHue

Mo gaHHbIM BecemmpHon Opranusauunn 3apasooxpaHeHus (BO3) yenoseuecTBy yrpoxaet 60-
nee 500 BnaoB napasntapHbix YepBei. B Mupe 3apermctpuposaHo ceblwe 150 6onesHelt, nepe-
[aloLLKMXCS OT XMBOTHBIX K YernoBeky. OTn 3aboneBaHnsi exxerogHo yHocaT 6onee 15 munnvoHos
YeroBEeYECKMX XKN3HEN.

AHTPONO300reNIbMMHTO3bI (FeNMbMUHTO300HO3bl) — FefIbMUHTO3bI, BO30YAMTENM KOTOPbIX CMO-
COGHbI Napas3nMTNpoBaTh y YernoBeka U XMBOTHBIX (rpedy. anthropos — venoBek, zoon — XMBOTHOE,
nosus — 6onesHb). Cpeaun aTux NapasnToB GOMbLLOE 3HAYEHWE Ast BETEPUHAPUM U MEeOULIMHBI
UMEHT LilecToAbl, KOTOPbIE Ha pa3HbIX CTaAMSAX XKU3HEHHOTO LIMKIa NnopaxaroT U KUBOTHBIX, U Ye-
noeka. O6 akTyanbHOCTU AaHHbIX 3aboneBaHuin CBUOETENbLCTBYET TOT (DAKT, YTO IXMHOKOKKO3
N LmcTuuepkos ceuHer BkntoyveHsbl B Cnncok MOB (OIE Listed diseases), B kOTOpbI B HAcToOsILLIEE
BpeMs BxoaaT 119 Hambonee onacHbIX Y SKOHOMUYECKM 3HAYMMbIX GonesHen XnBoTHbIX [1, 13,
14, 15].

Mpu ogHMX LiecTogo3ax NorioBo3penasi ctaaust Bo3dyauTens obuTaeT B KULLEYHUKE Y YeroBe-
Ka (TeHMnabl), @ MMYUHOYHAS — Y XKMBOTHbIX (LMcTULEPKM). Mpr ApyrMxX (SXMHOKOKKO3) y Yernose-
Ka M XMBOTHbIX NOKanu3yrTCs NMMYMHOYHbIE CTaanM NapasnTUYecKmX YepBer, a y NnoTosaHbIX —
MonoBo3penble renbMUHTHI.

L{enbto nccnegoBaHuni siBnsnack paspaboTka Mogenu pUck-opueHTUPOBAHHOTO MOHUTOPUHTA
aHTPOMNO300HO3HbIX LIeCTOA030B HA OCHOBE reorHpopmaLmoHHbix cuctem (FTNC).

KpaTkasa xapakrepucrtuka Bosﬁyp.meneﬁ AHTPOMNO300HO3HbIX LLeCTOA4030B

OxMHOKOKKO3 [1]

3aboneBaHne OOHO M3 CaMbIX 3HAYUMbIX U LUMPOKO PacrnpoOCTPaHEHHbIX FenbMUHTO30B
B MVpe, NPeacTaBrsloLLnA CEPbE3HYI0 NPObnemMy He TOMbKO B BETEPUHAPUN, HO U B MEAULMHE.
Bo3byauTens — Echinoccocus granulosus — nokanuasyetcs B NeveHun, Nerkux, nHorga B Moasre,
rmasax v KocTax. JlapBouMCTbl MpeacTaBnsAoT coOboN OAMHOYHbIE UM MHOXECTBEHHbIE BOASHbIE
ny3blpu (rmaatuabl) guametpom ot 1,5...2 Mm go 15 cm.

[MonoBo3penbIn 3XMHOKOKK — OY€Hb MesKasi LecToAa, ASIMHOM OT 2 40 6 MM, COCTOMUT U3 CKO-
nekca, BOOPYXeHHOoro 28...40 kptoubsiMun, 1 3...4 4neHuKoB. 3penbiM SBNSEeTCA NocneaHun yne-
HWK, 3aMOSIHEHHbIV MELLKOBUAHOW MaTKon, B KoTopon Haxoautcsa 500...800 3penbix auL, (C OHKOC-
depoin BHyTpw). Bapocnble LecTodbl NapasuTMpyoT B KALLEYHUKE NNOTOAAHbBIX XUBOTHbIX.

NCTOYHMKOM MHBa3MM YerioBeka SABMSIOTCS 3apaKeHHble XWBOTHblE: B NPUPOAe MMOTOSA-
Hble XXMBOTHbIE (BOSIKW, LIAKanbl 1 Ap.), B CMHAHTPOMHbIX o4arax — cobaku. 3penble YneHuku E.
granulosus, HanonMHeHHbIe ALamMn, OTPLIBAKOTCS OT Terna napasvTa u npu gedekaumm unm camo-
CTOSATENbLHO BbIMOMN3al0T U3 aHanbHOro OTBEPCTUS HapyXy, Nonagas Ha LWepCTb XXMBOTHOTO U 3a-
rPAA3HSAA TpaBy UMM BOAOUCTOYHMKN. TpaBOsiAHbIE XUBOTHBIE, B TOM YMCHE CENbCKOXO3ANCTBEH-
Hble (KOPOBbI, OMeHM, KO3bl, CBMHbLM), 3apaxatTCs IXMHOKOKKO30M, Cbeaas Tpasy, 3arpsi3HEHHYO
deKkanusamMmn NNoTOSAHBIX XMBOTHbBIX, KOTOPbIE, B CBOK Ovepedb, Moeaast MAco U BHYTPEHHOCTH
(ocobeHHO NeYveHb 1 Nerkme) KoMbITHBIX XMBOTHBIX, COAepXKaLlme NapBOLMUCTbI, 3apaXKatoTCs aXu-
HOKOKKO30M C pa3BUTUEM FIEHTOYHOWN €ro CTagmu, 3aBepluasi Ha 3TOM BUONornyYecknii LMKn pas-
BUTUS napasuTa (puc. 1) [16].

OB6LHOCTb 0BUTaHUSI U anUMeHTapHble CBSI3W MO CXEMEe XWULLHUK — >XepTBa C MOCTOSHHOW
CMEHOW X0351eB B COODLLECTBE AMKUX KOMbITHBIX U NMOTOSAHBIX XUBOTHbLIX 0ByCnoBnMBatoT Cy-
LLEeCTBOBaHME NMPUPOAHbIX 04aroB 9XMHOKOKKO3a.

YenoBek 3apaxkaeTcsi Mpu pasgenke LKyp AKX NNOTOSOHbIX XMBOTHBIX, KOHTaKTe C 3apa-
XXEHHbIMU cobakamu, Ha LLEePCTU KOTOPbIX MMEKTCH OHKOCdEPDI, U YNOTPEONEeHN HEMbITbIX Aroz
1 TpaB, OBOLLEN C OropoAoB, NMocellaeMblX 3apaKeHHbIMM cobakamu, UCMOMb30BaHWM CbIPOW
BOAbI U3 3arpsi3HEHHbIX BOAOUCTOYHUKOB. [103TOMY 3XMHOKOKKO3 Yalle BCTPEeYaeTCs Y OXOTHUKOB
1 CKOTOBOAOB, 0COBeHHO Korga cobakam CKapMnMBalT TepMUYecKkn 06paboTaHHble BHYTPEHHO-
CTU 3apaXeHHbIX JOMALUHNX TPaBOSAHbLIX KMBOTHbIX.

—

T R O WU
Bcepoccuiickuii HayHHO-UCCnenoBaTenbCKUA MHCTUTYT hyHAAMEHTaNbHOM W MPYKNaZHON NapasnTonorim XX1BOTHBIX U pacTeHuit uMern KA. CkpsibuHa
117218, Poccusa, . Mocksa, yn. b. YepemyLukuHckas, 28, e-mail: Journal@vniigis.ru

© «Poccuiickuii Napa3nTonormyecknin xypHarn»

476



Volume 38
Issue 4/2016

POCCHMMCKMA NAPAIMTONOIMYECKME XY
RUSSIAN JOURNAL OF PARASITOLOCY

Pwuc. 1. Lvkn passutua Echinoccocus granulosus

KpynHbIi 1 MENKWIA poraTtblii CKOT MOXET ObITb MEXaHU4YEeCKUM NePEeHOCUNKOM ANL, SXUHOKOK-
Ka, Ha LepCTb KOTOPOro OHU NoNafatoT € TpaBbl 3arpsi3HEHHbIX NACTOWLL, MOSTOMY HaZo cobnto-
OaTb OCTOPOXHOCTb, HANPUMeEP, TLLATEMBHO MbITb PYKM NMOCIE JOEHUST KOPOB U CTPUXKKN OBELL.

Hanuune npupogHbix o4aroB, a Takke CMeLLaHHbIX U CUHAHTPOMHBLIX B pe3yrbraTe TECHOro
KOHTaKTa C 3apaxeHHbIMK cobGakamu Unm ynotTpebrneHns HEMbITbIX Srof U OBOLLEN C Oropodos,
noceLiaemMbIX 3TUMU.

WcTouHnk Bo3byauTenst 3aboneBaHust Ans )KBayHbIX, CBUHEN U OPYIMX XUBOTHbIX — coba-
KW, BOMKM, NIUCKLLbI, LUAKarbl, NecLbl, UHBA3UPOBaHHbIE MarMHanbHON CTaauel 1 Bbiaensolme
c chekanmsamMu 3perble YNeHVKN 3TOro napasuTa, a Ans NAoTOSAHbIX — XKBayHble U CBUHBLMW, MO-
pakeHHble NMUYNHKaMK (rmaaTuaamm) SXMHOKOKKA.

dakTopbl Nepedayn Bo3dyaUTeNs — Tpaea, pasnuyHble BUObl KOpMa U BoAa, 3arpsisHeHHble
YrneHvkaMmn 1 AnLaMnm 9XMHOKOKKOB, BblAENeHHbIMKM cobGakamu, BokaMu U ApyruMuy nnoTtosa-
HbIMM C dpeKanuamMmn 1 3arnaTbiBaemble XBadHbIMU U BcesaHbiMU. GakTopamu nepeaadn axXmHo-
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KOKKka AeUVHUTMBHBLIM X0351EBaM SIBMSIOTCS MOPaXXEHHbIE Napa3vTaMy opraHbl (NeYeHb, nerkme
1 Opyrue) NnpoMexyTouHbix xo3ses [1, 13].

YenoBek 3apa)aeTcs anvMeHTapHbIM MyTEM: Yepes3 rpsi3Hble pPyKu, BOAY U MULLY, a Takke
HenocpeacTBEHHO MPU KOHTaKTE C COBaKoM uUnu Yepes pasnuyHble NpegMeTbl (OBeYbs LIEPCTb,
LUKypa NNoTosaHbIX, KoXa U Apyrue), 3arpsisHeHHble dhekanmsimm 6omnbHON cobaku.

B P® HebGnaronony4yHbIMU MO 3XMHOKOKKO3Y XMBOTHBLIX SIBMSIOTCS PErnoHbl YepHo3embs,
CeBepHoro KaBka3sa, [MoBomkbs 1 YpanbCkuin SKOHOMUYECKUIA palioH, rae npeobnagatoT cuHaH-
TpOMHble o4varuy, a Takke Cnbupb 1 [JanbHuii BocTok, B KOTOPbIX JOMUHUPYOT NPUPOAHbLIE oYaru.

B uenom no Poccun HabniojaeTcs HeogHOpoAHasi KapTMHA pacrnpoCTpaHEHUsl 3XHHOKOK-
Ko3a. YpoBeHb 3apakeHHoCcTu oBel, cocTaenset 8,7...10,7 %, KPC — 3,9...4,5%, cBnHen —
3,8...4,3 %. AKTVBHO (DYHKLUMOHUPYHIOLLIME LKLl 9XMHOKOKKA npeobnagatot na CeepHoM Kag-
ka3e (OBEeYMI U CBMHOWN BapuaHTbl), B YepHO3eMHOV 30He U [oBomkbe (CBUHOWM, OBEYMIA 1 Obluni
BapuaHTbl), Ha Ypane (npeumyLiecTBeHHO oBe4vumi BapuaHT) [1, 3, 4, 5, 11].

OXMHOKOKKO3 MIOTOSIAHbIX HE YYMTbIBAETCS BETEpPUMHAPHOW cTaTUCTuMKoW. 3a nocnegHue
30 net obuwasn 3apaxeHHoCTb cobak uectogamu coctaensna 5...15 %, Gpoasumx cobak —
70...80 %, a Ha CeBepHoM KaBkase u B NoBommkbe gocturaet go 100 % [3, 4, 5].

Linctuuepko3s (pnHHo3) KPC BhisbiBaeTcs uuctuuepkom (Cysticercus bovis) — nM4YMHOYHOM
cTaguen bbiubero uenHs (Taeniarhynchus saginatus) n3 cem. Taeniidae.

Linctuuepkos KPC u TeHnapuHxo3 4YenoBeka valle BcTpevatoTcss B pecnybnukax CpegHen
A3nn, 3akaBKkasbsi, B HOXKHbIX M BOCTOYHbIX parioHax Cubupu.

Taeniarhynchus saginatus — kpynHasi (4o 10 M B 4nNunHy) Lectoga ¢ HEBOOPY>KEHHbIM CKOMeK-
COM, BYX/1I0NACTHBIM SIMYHUKOM U BOnbLUMM YnCIoM BGOKOBbLIX BETBEW, OTXOASALLMX OT NPOAonb-
Horo ctBorna MaTku (18...32), 1 OrpoMHbIM KONMYECTBOM sinL, B 3perioM unexuke (ao 175000).
MpoponmknTenbHOCTb Xu13HN — Gonee 10 neT [6].

[NedUHUTUBHBIA X03MH — TONBbKO YENoBeK, a NnpomexyTodHsle — KPC, a Takke GynBonbl,
3eby u skun. 3penble UneHnkn Bblubero LenHs nonagatT BO BHELLUHIOW Cpeny BMECTE C 3KCKpe-
MEHTaMV YerioBeka, a Takke MOryT BbINon3atb M3 aHanbHoro oteepctus. Cysticercus bovis —
Nonynpo3paYvHbIi My3bIpeK, HANOMHEHHbIV XMUAKOCTbIO, OT 5 40 9 MM AMUHbI 1 3...6 MM LUNPUHBI;
BHYTPU MNy3blpbka HAXOAWUTCS OOUH CKOMEKC.

Ecnn yenoBek, B KMLIEYHUKE KOTOPOrO HaxoAWUTCS OOWMH UMM HECKONbKO Obl4bMX LENHEN,
He nonb3yeTcst yOOpHOW, a 3arpsi3HaeT pekanusiMm oropof, ABop, nacTbuile, capai, To nocne
NoACbIXaHWNS SKCKPEMEHTOB fAlLla U OHKOCEPDI LIECTOA, paccenBatoTCsi BO BHELUHEN cpeae, no-
nagas Ha TpaBy, CyXOl KOPM W B BOAY.

KPC 3apaxaeTcs UMcTMuepko3oM npu 3arnatbiBaHWM C KOPMOM MU BOLOW SIL, UMM OHKOC-
dep OblUbEro LemnHs, U3 KOTopbIX (HOPMUPYHOTCS LIUCTULIEPKX B NMOMEPEYHOMNONocaTon MycKyna-
Type XMBOTHOro. Yepes 2,5...4 Mecsa oHV JOCTUratT BENUYMHBI TOPOLUUHBI U CNOCOGHLI 3apas-
UTb YeroBeka.

Mpu ynoTpebneHnn B nNuLLy CbIPOK, NIOXO NPOBaPEHHON UM HEQ0XKapeHHOW roBsAVHbI, CO-
JepaLlent XM3HeCNOCOOHbIE LIMCTULIEPKU, NPOUCXOAUT 3apaxeHne YernoBeka TEHUAPUMHXO30M.
B kuLueyHMKe YenoBeka LieneHb Ha4YMHaeT pacTu, 4OCTUras nosioBor 3penoctu yepes 2,5...3 me-
caua. OguH Bblunii LieneHb 3a rof BbIAENSIET BO BHELLHIOW cpefy OKoso 2,5 ThbiC. YNeHMKOB, Co-
aepxawmx cabiwe 400 MnH auy,.

BosbyauTens uucTuuepkosa (tpuHHo3a) cBuHen — Cysticercus cellulosae, npeacrasnsieT
coboW NNYMHOYHYIO CTaaunIo CBUHOTO LenHs (Taenia solium) n3 cem. Taeniidae. Kpome cBuHew,
LMCTMLEPKO30OM NopaatoTcsi kKabaHbl, cCoGaku, KOLLKM U YENOBEK.

MantobneHHble MecTa fnokanusaumm LUCTULEPKOB B OPraHU3Me MPOMEXKYTOYHbIX XO35eB —
cepALe, ckeneTHasi MyckynaTtypa, y YenoBeka — 4allle rnasa 1 rofioBHON MO3T.

Taenia solium vmeeT AnvHHy0 cTpobuny (oT 1 oo 3 m). Ckonekc BOOPYXXeEH ABYMsi psigamu
KptoubeB (22...32). B ctpobune okono 900 4neHnkoBs, Nnpuyem B repMadpoaUTHBIX YNEHMKaX Ya-
CTO LUMPVHA NPEBLILLAET AMWHY, a B 3penbix — HaobopoT. [onoBble OTBEPCTUS HENPABUIIBLHO Ye-
penytoTcs. XapakTepHble ANsi 3TON LecToabl NPU3HaKU — BOOPYXEHHbIA CKONEKC, TpexrnonacT-
HOW SIMYHKK B repMadpoaNTHOM YneHrke 1 HebornbLioe Yncno GoKoBbIX BETBEW B MaTKe 3perioro
unenuka (7...12). Kaxapivi 3penbivi YUneHuk cogepxut okono 50 Teic. auu. Anua okpyrnon opmbl,
Ceporo LBeTa, 3perble, NOKPbITbl HEXXHOW 0O0MOYKON, NErko paspyLUaloLLeicsl BO BHELLHEN cpe-
ne. OHkocdbepa, cHabxeHHast TpeMsi napaMmu aMOpUoHanbHbIX KptodbeB, gocturaet 0,03...0,04
MM anuvHbl 1 0,02...0,03 MM LUMPUHBI.

—
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Cysticercus cellulosae npeacrasnsieT coboi Nonynpo3payHbIii My3bipek OKPYrion Unm osarsbs-
HOW hOpMbI, BENNYMHON OT FOPOLUMHBI A0 (haConu, COAEPXKUT BHYTPU CKOMEKC C YETLIPbMS Npu-
cocKamu 1N ABONHbLIM PSAOM KPHOYbEB.

Pa3BuTre aToro LenHs NpoucxoauT Npy y4acTum AedHUTUBHOTO X03AMHa (YenoBeka) u npo-
MEXYTOYHBIX (CBMHEN 1 Ap.). YenoBek — HocuTenb NonoBo3penon ctagun Taenia solium — Bve-
CTe C 9KCKpeMeHTaMMn BbiAenseT BO BHELUHIOW cpeay 3penble YNeHVKW 3TOro LenHs, KoTopble
YacTo paspyluatotcs, ocBoboxgas orpoMHoOe KonmM4ecTBo anl (oHkocdep) napasvTa. CBUHBK
CKIOHHbI K Konpodyarmm, no3aToMy OHM MOTyT noefdaTtb hekanuy Yenoseka BMecTe C siuammn unm
YreHVKaMM LienHs 1 3apaxaTtbCs LMCTULLEPKO30M. IHBa3WOHHON CTaann B TENe NPOMEXYTOUHbIX
X0351€B LMCTULEPKN AocTUraeT yepes 2,5...4 mecsaua.

YenoBek 3apaxaeTcs TeHno3oM (Bo3byauTens — Taenia solium) npy ynotpebnexnun B nuy
CbIPOTrO UIK NIIOXO MPOXaPEeHHOro CBUMHOMO Msica, MHBa3WPOBaHHOIO XM3HECNOCOOHBIMU LUCTH-
Luepkamu. B kuweyHvKe 4enoBeka LieneHb CTAHOBUTCSA MOMOBO3pesbIiM chycTs 2.3 Mecsiua.
B HeKkoTOpbIX Cry4asx MPOMEXYTOYHbIM XO3SMHOM Taenia solium MOXeT okasaTbCs YerloBek.
OTO NpoucxoauT Npu ayTOMHBa3WK, KOrAa BO BPEMSI PBOThI Y YenoBeKa 3perble YNEeHUKN LenHs
OTpbIBAKOTCHA OT CTPOOUIBI 1 NONadatoT B XXenyAoK, U Npy 3arnatbiBaHun auL (OHKOcdhep) LienHS.
B o6ownx cnyyasx nof BnvsHMEM Xenyao4HOro coka obonodyka snua pacTteopsercs, a ocBobo-
OVBLUMICS 3apOAbILL MPY MOMOLLIM SMOPUOHaNbHbIX KPOYbEB BHEAPSETCS B CIM3UCTY0 060M04Ky
KMLLEYHMKa, 3aTEM B KPOBEHOCHbIE COCYAbl M TOKOM KPOBW 3aHOCUTCH B M3M0OMeHHble mMecTa
nokanusaumm, rae opMUpyeTcs LUCTULEPK.

McTouHMK pacnpocTpaHeHnst MHBa3MOHHOTO Havyana u 3apakKeHnsi CBUHEN LMCTULEPKO30M —
OOMNbHON TEHNO30M YenoBeK, KOTOPbIA MOXET rofamu BbIAENSATb BO BHELLHIOW CPeay YIIEHUKN
uenHs. HebnaroyctpoeHHble y6opHble, AOCTYMNHbIE ANSA CBUHEW, CODaK 1 KOLLEK, U OTCYTCTBME
NX, 6POAHKHNYECTBO XMUBOTHbIX, BbICOKasi YCTOMUYMBOCTL AL, LieNHSA K dhbakTopamM BHELLHEW cpe-
Abl CNOCOBCTBYIOT PACNPOCTPAHEHUIO LIUCTMLIEPKO3a CBUHEN. ANLa LienHs COXPaHsoT XMU3HEeCno-
COBHOCTb MpU BbICYLLMBAHNN HECKOMbLKO MecsLeB, Npu AencTeum Ha Hux 10-20%-Horo pacTtBopa
XINOPHOW U3BeCcTn — [0 nATn yacos [13].

MaTtepuanbl u metToabl

Mcnonb3oBaHve cuctembl ynpaeneHusi 6azamu gaHHbix (CYBL) reomHdpopMaLMOoHHbIMK Cy-
ctemamu (T'MIC) npegHasHaveHbl AN XpaHeHUs U yNpaBneHns BCeMU TUNnamu AaHHbIX, BKOYas
reorpaduyeckne (NPOCTPaHCTBEHHbIE) AaHHble. DTV AaHHbIE NOMNyYaloT Yvalle Bcero mMetogamu
NMPOCTPAHCTBEHHOTO ANCTAHLMOHHOIO 30HANPOBAHUS — NPOBEAEHNSA U3MEPEHNI KoopanHaT 00b-
€KTOB Ha 3eMHOWN NOBEPXHOCTN C UCMOMb30BaHNEM NasepHbIX AaribHOMEPOB Ha 3€MHbIX MyHKTax
HabnogeHnss 1 oTpaxarenen, pacrnonoXeHHbIx 6OpPTy MCKYCCTBEHHbIX cryTHUKOB 3emnu (MC3).
Vcnonb3ytoTcs Takke NPUEMHMKM CUCTEMBI T106abHOr0 NO3VLMOHNPOBaHWA U Apyrie paguomMe-
TpuYeckre ycTponcTaa, paboTatoLme Ha nsmepeHun addpekta flonnepa. 3Tn ycrponcrea cobupa-
t0T Aa@HHbIE B BUAE HabopOB KOOPAUHAT MK N306paxxeHnin (NpenMyLLEeCTBEHHO LdPOBbIX) 1 0be-
CNeYnBaloT LUMPOKME BO3MOXHOCTU 06paboTku, aHanusa 1 Bu3yanusaummn nonyyYeHHbIX AaHHbIX.
CoBpemeHHble [VIC-MHCTpYMEHTbI peanunsyloT MeTOAbl reoMHMOPMAaTUKKN, UCMOMb3ys MOLLHbIE
nporpaMMHo-annapaTtHble cpegcTsa: reorpaduyeckne Web-cepBepbl OTKPbITOro 4ocTyna, UHCTPY-
MEHTbI CMOXHOrO MHOrOaKTOPHOrO MPOCTPaAHCTBEHHOrO aHanm3aa, ycTponcTea Ans hopmmposa-
HWS TOYHENLLUWX SMEKTPOHHBIX 1 NOArOTOBKM BbICOKOKA4YECTBEHHbIX BYMaXKHbIX KapT.

MonHodyHKkumnoHanbHble MTMC copgepxat NonHeIN Habop CPEACTB reonpoCTPaAHCTBEHHON 06-
paboTku, BKntoYas cbop AaHHbIX, UX MHTErpaLuo, XpaHeHue, aBToMmaTnyeckyto obpaboTky, pe-
[aKTMpoBaHWe, Co34aHne 1 NoaaepKKy TOMonornm, NPOCTPaHCTBEHHbIV aHanu3, cesa3b ¢ CYB[,
BM3yanu3awumio 1 co3faHne TBepablx Konuin nobor kapTorpadunyeckon nHpopmauum.

M'MC kak mMeTon 3nM300TOMNOMM U ANUAEMMONOTMN ANSt PUCK-OPUEHTUPOBAHHOMO MOHWUTOPUHIA
aHTPOMO300HO3HbIX LIECTOA030B NPeACTaBnseT Mogenb MHOTOYPOBHEBON reOUMHMOPMALIMIOHHON CU-
CTeMbl ANs PELUEeHMST LUMPOKOTO CrekTpa 3afdad B obrnactv 60pbobl ¢ aTumm 3abonesaHusmm [12, 16].

PesynbraThbl n obcyxpaeHune
MpumeHeHue NC ans aNM300TONOrM4YeCKOro U ANMAEMUONOrM4eCcKOro MOHMTOPUHra
leonHdopmaumnoHHas cuctema (FMC, Takke reorpadumyeckas MHPOPMaLMOHHAs cucTe-
Ma) — MHpopmaLMoHHas cuctema, npegHasHavyeHHasa ansa cbopa, xpaHeHus, aHanunsa v rpadu-

MoWnoBCKaA wesa f. oylovskaya N. © Muraveva
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YeCKON BMU3yanuaaumn NpoCTPaHCTBEHHbIX AaHHbIX U CBSI3@HHOW C HUMK MHbopMaumn o npea-
cTaBneHHblx B MMC obbekTax.

MNC BkntoyatoT B cebst BOIMOXHOCTM cUCTEM ynpasrneHus 6aszamu ganHbix (CYB[), pegakto-
POB pPacTPOBON U BEKTOPHOM rpachvkv U aHanMTUYECKUX CPEACTB, KOTOPbIE MPUMEHSIIOTCH B Kap-
Torpachun, reonornv, METEOpPONoOrMun, 3eMneycTponcTBe, 3KONOrMn, MyHULMNansLHOM ynpaene-
HWK, TPaHCMopTe, 3KOHOMUKE, OBOPOHE 1 MHOTMX Apyrnx obnactsax [17].

Mo TeppuTopnansHoMy oxBaTy pasnuyatot rnobansHele MNMC (global GIS), cybkoHTUHeHTanb-
Hble TVIC, HaumoHanbHble MVIC, 3a4acTyo nMetoLLme CTaTyc rocyaapCTBEHHbIX, perMoHanbHble
'MC (regional GIS), cybpernoHanbHble TVIC n nokanbHble, nnu mectHble TNC (local GIS).

OcHoBHbIe nepuoabl passutusa NC:

HavanbHbin nepvog (no3gHue 1950— paHHune 1970 rr.)

Mepwopa rocyaapcTBeHHbIX MHMUMaTuB (Had. 1970 — Hay. 1980 rr.)

Mepwon kommepyeckoro pa3sutus (paHHne 1980 — HacTosLLee Bpemsl)

Monb3oBaTenbckuii nepuog (no3gHne 1980 — HacTosiLLee BpeMst)

MporpammHblie npoaykTbl TUC [17]:

AutoCAD Map 3D — Beaywasa NMC-nnardopma ans co3gannst Kaptorpaduyecknx aHHbIX
1 ynpaenenus umm (Puc. 2). MpepgoctaBnsieT BO3MOXHOCTb 0bpabaTbiBaTh 0OLUMPHbIE HABGOPbI
KapTorpaduyeckmx gaHHbIx cpegcteamu AutoCAD, a Takke paboTaTb C MHCTpPyMEHTamu npo-
exkTMpoBaHus 1 yHkumammu TMC B egnHoi cpefe, YTO NoBbIWAET 3EKTUBHOCTE paboyero
npouecca. Kak pesynesrar, NOBbILLAKTCS KA4ECTBO MPOEKTUPOBAHUSA U MPOU3BOAUTENBHOCTL. Mc-
nonb3oBaHne AutoCAD Map 3D 2011 coBmecTHO ¢ Autodesk MapGuide Enterprise obecneun-
BaeT camblii GbICTpbIN cnocob nybnukauum gaHHbix B ceTu Internet n koprnopaTyBHBLIX CeTSX.
[aeT nonb3oBaTento BO3MOXHOCTb BblOpaTb Mobyto u3 6onee Yyem 4 TbiCSY MUPOBbIX CUCTEM
KoopamHart, Nnbo co3gaTb CBOK COBCTBEHHYH. Takve yHKUMM, KaK IMHEeHOe U HenMHenHoe
TpaHCOPMUPOBaHNE, a TaKKe OTCMEXMBaHNE KOOpAMHAT obrnerdat npuBaA3Ky NPOEKTHbIX AaH-
HbIX, nogrotosreHHbiX B AutoCAD.
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ArcGIS 9 nocTpoeHa Ha OCHOBe CTaHOAPTOB KOMMbIOTEPHOW OTpacnu, BKM4asi OObekT-
Hyto apxutektypy COM, .NET, Java, XML, SOAP, uyto obecneumBaeT nogaepxky obLienpuHs-
TbIX CTAHOAPTOB, MMOKOCTb MpeanaraeMbiX PeLLeHU, WPOoKe BO3MOXHOCTU B3aUMOOENCTBUS.
dyHaameHTanbHasa apxuTtektypa ArcGIS 9 obecneuvBaeT ee MCMONb30BaHNE BO MHOMMX Mpu-
KnagHbIx cdhepax 1 Ha pa3HbiX YPOBHSX OpraHu3aumm paboTbl: Ha NepPCOHarbHbIX KOMMbIOTEPAX,
Ha cepBepax, Yepe3 Web, unu B «nonesbix» ycnosusix (Puc. 3).
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g [ ]
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Eowcuied (Lonl swcceasfully. =
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Puc.3. T'MC-nnatdopma ArcGIS 9

Autodesk MapGuide Studio nossonsiet 6bicTpo NybnmkoBaTb KapThl U pa3BepTbiBaTb reo-
MHopMaunoHHble NpunoxeHns Ha MapGuide Open Source nnu Autodesk MapGuide Enterprise
noKaneHo, No CeTu 1 B NoneBbix ycrnosusax (Puc. 4).

IndorGIS — B KOHUENLMIO CUCTEMbI BOLLNM OpraHu3auus rpaduyeckor nHpopmaumu B Buae
COBOKYMHOCTW Pa3HOTUMHbIX rpadyecknx crioés (reonHOpPMaLMOHHbIX TOMOMOMMYECKUX 1N He-
TOMOSOrMYECKMX, CMOEB YepTexXel, pacTpPoBbIX M3006paxeHuin, mogenen penbeda, kKocMmeTuye-
ckux cnoés u ap.) (Puc. 5).

[na MoHUTOpUHra GonesHen XMBOTHbLIX M YENOBEKa LUMPOKO MPUMEHSIETCA KapTorpaduye-
CKUA METOZA, KOTOPbIA MO3BOMSET M3y4yaTb 3aKOHOMEPHOCTU NMPOCTPAHCTBEHHOMO pasMeLLeHus
0ObEKTOB UCCNEA0oBaHNst U OTAENbHbIE acneKTbl pa3BUTKS 3NM300THIA GonesHen Ha onpeaeneH-
HOW TeppUTOpUM MyTEM COCTaBIIEHUS U UCMONb30BaHMSA HO30MOMMYECKNX KapT, KOTOPblE MOXHO
paccmaTpuBaTh B kayecTBe crnocoba nccnenoBaHuns, MPUMEHSst B PETPOCMEKTUBE U B MPOrHO3W-
pOBaHUW.

Bnarogaps M'MC npeogoneBatoTcs OCHOBHbIE HEAOCTaTKM OObIYHBIX KapT (CTAaTUYHOCTb AaH-
HbIX 1 OrPaHWYEHHOCTb €MKOCTM Bymaru kak Hocutens nHdpopmaumn), obecnedmBaeTcs paclum-
peHue MacwTaba v geTanusaumm gaHHbIX.

AnusooTonornyeckasa MNC — ato nHdopMaLmoHHasa cuctema, No3BONAKLLLAA NPON3BOAUTL
cbop, XpaHeHne 1 aHanM3 3aNM300TONONMYECKON MHGOPMALIMM C BO3SMOXXHOCTBIO €€ OTOOpaXkeHNst
Ha reorpadmyeckux KapTax, U COCTaBMneHns OTYETHOCTM NO 3adaHHbIM napameTpam. Vicnonb3o-
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BaHune 'VIC nossonsieT 6onee NOMHO M3y4yaTb 3aKOHOMEPHOCTUN AMU300TUHECKOTO NpoLecca 1 re-
orpaduto 6onesHen XNBOTHbIX M YerloBeKa, M Ha OCHOBE 3TOr0 COBEPLLEHCTBOBATL METOAOMONMIO
3MN300TONOMMYECKOro aHanm3a Kak B rmybokow AnuTenbHON peTpocneKkTuBe, Tak 1 B HebonbLLMX
BpeMeHHbIX uHTepBanax. basel aaHHbix MMC No3BONSOT HA OCHOBAHUM UTOTOBLIX OTYETOB Be-
TEePUHapPHbIX, MEAVNLMHCKUX HayYHbIX OpraHM3aunin U HaA30PHbIX OPraHoOB NPOBOAUTL TEKYLLMIA
N PETPOCMNEKTUBHBIA MOHUTOPUHT 3NU300TUYECKON 1 3NMAEMUONOrMYeckon cutyaumm [12].

M'NC sBnseTcs ngeanbHbIM UHCTPYMEHTOM aHanu3a puUckoB Y MOHWUTOPWHIA NPUPOAHO-04a-
roBbIX Napa3vTapHbIX 6onesHen XNBOTHbBIX U YenoBeka. B oTnnyme ot 06bI4YHbIX 3MM300TUYECKMX
KapT C OrpaHWMYeHHbIMY BO3MOXKHOCTAMMW 3aMOfMHEHNs nereHabl AaHHbIMU U OTPaXEHUs AuHa-
MUKKN mpoLecca B npoctpaHcTBe n BpemeHn, MMC no3sonsAlT B HeOrpaHn4yeHHoM obbeme co-
Oupatb, 06pabaTbiBaTh, MO4ENNPOBATL U aHANM3NPOBATb AaHHbIE B 3aBMCMMOCTM OT peLuaemMon
3afjaun, a Takke oTobpaxaTb UX Ha dKpaHe MOHUTOpa unu Ha BymaxkHom HocuTtene. Mpu aTom
BO3MOXHO OTOBpaKeHue kapTbl B pPa3fnnyHblX MacluTabax v B BUAe oTaenbHbIX YacTen (oT KapTbl
rocygapctea B LIeOM [0 HebombLIOoro fokanbHoro 6uotona) U pasnuyHbiX CroeB KapThl (Ha-
npumMep, ovarn 6onesHen M X FIOVMMOMOTEHLMar, 3KCTEHCUBHOCTb MHBA3WN CPEAM XKMBOTHbIX
1 Ntoen B 4aHHON MECTHOCTM 1 ap.).

Puck-oprmeHTUpoBaHHbI MOHUTOPUHT aHTPOMO300HO3HbIX LIeCTOA030B

PeanbHbIl NyTb NOBbLILLEHNS 93KOHOMUYECKMX NOKasaTenemn XMBOTHOBOACTBA — KOMMIIEKCHas
6opbba ¢ renbMMHTO3aM1 1 APYTMMU NHBA3NOHHBIMW BonesHAMM.

B crnyyae aHTPOMNO300HO3HbIX LEeCTOA030B, BO3OYAUTENN KOTOPLIX ABNSIOTCA BuorensmmnHTa-
Mu, 6opbba ¢ HUMK 1 NpodpmnakTuka 4omkHa ObITb HanNpaeBneHa Ha YHUYTOXEHNE UMarnHanbHbIX
CTagun NapasuToB C MOMOLLBIO AerenbMUHTU3aUNM eMPUHUTUBHBIX XO3SEB U Ha Pa3pbiB XU3-
HEHHOrO LUKna 1 HeJonyLleHve 3apaXeHus Kak AeUHUTUBHBIX, Tak 1 MPOMEXKYTOYHbIX XO35EB.

3HaHMe XM3HEeHHOro LUKna napasuta NoMoraeT MpPOrHo3MpoBaTb BO3MOXKHOCTb 3apaeHust
XKMBOTHBIX 1 MtoAew. Tak Npy LLMCTHOM 3XMHOKOKKO3€e Hanbonee onTrMasnbHbIMYM Mepammn 60pbobl
1 NPOUNAKTUKN ABMAOTCA Mepbl, HanpaBneHHbIe Ha HeAONYyLLUEeHe 3apaXeHnsi NMoaen 1 cenb-
CKOXO3SIMCTBEHHbIX XMBOTHbIX: KOHTPOmNb 3a 6e3Haa3opHbiMu cobakamu, orpaHudeHune 4ucna
npuoTapHbIx cobak fo 2...3 cobak Ha oTapy, permctpauns cobak, npeacTaBnsatoLLmnX XO35NCTBEH-
HYIO LleHHOCTb M UX NaHOBas exekBapTanbHas AerenbMUHTU3aUmns, 3anpeT cogepxaHusi cobak
B MeCTax XpaHeHWs KOpMOB, KoLuapax u 6a3ax n cobniogeHne npasui NUYHOW NPOUIaKTKA
npu o6LeHnn ¢ cobakamu.

[na npegoTBpalleHus 3apaxeHnsi cobak cneayeT npoBoanTb YOOI CKoTa TOMbKO Ha YOOMHbIX
nyHKTax n MscokombuHatax, rae crnegyet obecneynTb TWATENbHbIV BETEPUHAPHO-CAHUTAPHbIN
OCMOTP MSCHbIX TyLU C MOCMeAyLWMM YHUYTOXEHWEM UMW HadeXHbIM obe33apaxunBaHnem no-
Pa)KeHHbIX OpraHoB, NPOBOAUTbL CBOEBPEMEHHYIO YOOPKY U yTUNM3aumio TPynoB MaBLUUX Ceflb-
CKOXO3SMCTBEHHbBIX XMBOTHbIX, @ Takke 3anpeTuTb ybon ckota Ha nactbuwiax, depmax, NNYHbIX
NOABOPbAX N CKAPMIMBAHMNE MOPaXEHHbIX 3XMHOKKOKOM opraHoB cobakam.

B HekoTopbIX perMoHax B KOMMMAEKC NPOTUBO3IXMHOKOKKO3HBIX MEPOMPUSATUA BO3SMOXHO BHE-
CeHVie U3MEHEHWU 1 JOMOMHEHUIN B 3aBUCUMOCTU OT 30HarbHbIX OCOBEHHOCTEN BEAEHMS XKMBOT-
HOBOACTBA M 3MM300TONOMMN reflbM1HTO3a.

OpgHUM 13 Hanbornee BaXKHbIX UCTOYHMKOB MHCPOPMALIMM O HANMMYUK O4aroB AXMHOKOKKO3a SiB-
naTca ceefgeHus nabopartopuit BCO NpoaoBonbCTBEHHbIX PbIHKOB, MACOKOMBMHATOB U GOEH.
Hanuuune nopaxeHHbIX OpraHoB B CybGnpoayKkTax u3 onpegeneHHon MecTHOCTH (dhepMbl, YacTHO-
ro NoaBOpbs) CBUAETENLCTBYET O HANMYUN UCTOYHMKA 3apaxeHus — 6onbHoM cobaku, koTopas
MHBA3UPYeT OKPYXaloLLyo cpedy W XMBOTHBIX, U, BO3MOXHO, ntogen. MNMpuyem gaHHas cobaka
OyneT ABNATLCA UCTOYHUKOM MHBA3WM B TedeHne 6 MmecsaueB (CPOK XU3HW LecToabl). [Ans ycTpa-
HeHus ovara 3aboneBaHUsi B JAHHOM HaceneHHOM MyHKTe criefayeT NPOBEeCTM KOMMMEKC AuarHo-
CTUYECKMX M NeYebHbIX MEPOMNPUSATUN Y XKUBOTHbIX (KOMPOCKOMUS Y cobak 1 nx AerenbMuHTM3a-
uMs) 1 nogen u3 rpynnel pucka (ynsTpa3BykoBOe MCCreaoBaHne 1 KOMMboTepHas Tomorpadums
BHYTPEHHMX OpraHoB). [pn 3TOM BCe AaHHble O Cryyasix 9XMHOKOKKO3a criedyeT BHOCUTL B Cre-
umanumanpoBaHHyto 6a3y AaHHbIX Ha 6a3e MIC ¢ NpMBA3KON K MECTHOCTMW.

B ycnoBusix ropoda ycnosus Ans peanusaummn XM3HEHHOTO LMKMa 9XMHOKOKKAa 4OCTaTO4HO
HebnaronpusATHble, T.K. IPaKTUYECKN OTCYTCTBYIOT CEMbCKOXO3ANCTBEHHbIE XMUBOTHbIE (3@ UCKITHO-
YEeHVeM eOUHWYHBIX CrydYaeB B YAaCTHOM CEKTOpe), MSCO M cybnpogyKTbl peanusyloTcst Yyepes
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TOProByto ceTb 1 NpoxoaaT BC3, 3HaunTenbHyo YacTb cobak KOPMST rOTOBbIMW KOMMEPYECKMU
KopMamu. 3TV yCrnoBus pa3pbiBaoT LMK pa3BUTUA NapasnTta 1 NpeaoTepaLlaloT 3apakeHne Kak
OedUHNTUBHBIX, TaK Y MPOMEXYTOYHBIX X035eB. OgHako hakTopoM 3aHOCa reflbMUHTO3a Ha Tep-
puTOpUMIo ropoda mMoryT BbiTb 6poasyme cobaku, a Takke HeCaHKLMOHMPOBAHHAsA TOProBMs Msc-
HbIMK MpoAykTamu, He npoweawmnmmn BC3, nnu 3aBo3 nopaxeHHbIX CybnpoayKToB Ans IMYHOrO
noTpebneHus.

Ocobo cnegyeT OTMETUTb HEOBXOAMMOCTb MNPOBEAEHWS PUCK-OPUEHTMPOBAHHOMO MOHMU-
TOPUHra 3XMHOKOKKO3a Ha 0COB0 OXpaHsAeMbIX MPUPOOHBLIX TEPPUTOPUAX: 3anOBEAHUKMN, HaLM-
OHanbHble Mapky T T.A., HA KOTOPbIX BO3MOXHa LMPKyNsaums Bo3byamTens mexay 6poasyvmu
cobakamn U AVKMMU MOTOAAHBIMU C OQHOW CTOPOHbI U AVMKMMU XBadHbIMW C Apyron. Tak, npu
BCKPbITUM MaBLUMX AUKUX HENAPHOKOMBITHBIX HA TEPPUTOPUM HaLMOHaMNbLHOrO napka «J10CuHbIV
octpoB» H.A. Camoninoscko [7, 8, 9] 6binv obHapyXeHbl 3XMHOKOKKOBbIE My3bIpy (CTEPUIBHBIE)
B MapeHXMMaTOo3HbIX opraHax. ATO CBUAETENbCTBYET O HANMYMKU Ha OAHHOW TeppuTOopMK 3apa-
XKEHHbIX MMAOTOSAHBIX, KOTOPble MOTYT CIYXWTb MCTOMHVMKOM 3apaXkeHus v ans niogen. B atom
cnyyae apdekTnBHbIMN Mepamu 6opbbbl SBNAIOTCA CBOEBpeMeHHas ybopka TpymnoB nabLLMX
XKMBOTHBIX M NkBugaunsa poasaymx cobak.

[laHHble BapuaHTbl Takke cnegyeT yumTbiBaTbh NPy NPOBEAEHUN PUCK-OPUEHTUPOBAHHOMO MO-
HUTOPWHra 3XMHOKOKKO3a M MPOrHO3MpOBaHMs criydaeB 3aborneBaHns XXNBOTHbBIX U MIOAeN.

B cnyyae umnctuuepkosa KPC 1 CBMHEN MCTOYHUKOM MHBa3WM SBMSETCSA YerloBeK, KOTOPbIv
MOXeET MPeACTaBNATb Yyrpo3y B TeHEeHUe HecKornbkux net. Mpu obHapyXeHnn LMCTULEePKOB B Ty-
Lax XMBOTHbIX Npu BCO B pamkax pUCK-OPUEHTUPOBAHHOTO MOHUTOPWHra criegyeT npoBecTy
AvarHoctTuyeckme n nevebHble MeponpusTUS Cpeaun noden, npeanonaraeMbix B Ka4ecTBe Uc-
TOYHUKa (0BCnyKMBaloLWMIA MepcoHan, YneHbl CeMbW, KOTOPbIM NPUHAANEXano XWBOTHOE).

B Komnnekce NpOTUBOreNbMUHTO3HbLIX MEPOMNPUATUN 3HAUYUTENbHAA POMb NPUHAAMNEXNT NPo-
naraHge Hay4YHbIMV 1 NPaKTUYECKUMU BETEPUHAPHBLIMU Y MEAULIMHCKMMU paboTHMUKaMy renbMnH-
TONMOrMYECKNX 3HAHWUI CPean LUMPOKMX CIOEB HaCeNeHus, U B NepBylo ovepedb CPpeamn XMBOT-
HOBOZOB M NTULEBOAOB. Hanbornee, pacnpocTpaHeHHOW hOpMON ABMSETCS YCTHas nponaraHga
3HaHWN (4TeHWe NeKuui, BbICTYNMeHe No pagno, NposeaeHne ceMuHapos, 6eceq v T.n.). Bax-
Has ponb B nMponaraHie renbMUHTONOMMYECKNX 3HaHWIN NPUHAANEXUT nevaTtHon dopme (nyonu-
Kaumsi Hay4HO-MOMYNSIPHbIX CTaTel B raseTax W XypHanax, Bblnyck nrakaToB, 6poLuop 1 nucTo-
BOK, @ TaKke NPOCMOTP KNHO(UIIbMOB Ha reflbMUHTONorn4eckne Temsl). MNogobHasa nponaranHga
NOBbILLIAET FPAMOTHOCTb M CO3HATENbHOCTb CEMbCKOr0 HaceneHns No Bonpocam BETEPUHaPHON
renbMuHTONOrMM [7, 13].

3akntouyeHue. NNoctpoeHne ahPEKTUBHON CUCTEMbBI PUCK-OPUEHTUPOBAHHOIO MOHUTOPUHIA
aHTPOMO300HO3HbIX LEeCTOA030B, NpeAcTaBneHHon Ha Puc. 6, BO3MoXHO Ha 6a3e MHOroypoBHe-
BbIX CreLManm3npoBaHHbIX reonHMOPMAaLIMOHHbBIX CUCTEM MPU COBMECTHON paboTe BeTepuHap-
HbIX U MEOULIMHCKMX CryXO.
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GIS-BASED RISK MONITORING OF ZOONOTIC CESTODIASIS IN HUMAN

Belimenko V.V.', Samoylovskaya N.A.2, Novosad E.V.3, Christianovsky P.1.*

'All-Russian Research Institute for Experimental Veterinary Medicine named after
Y.R. Kovalenko, 109428, Moscow, Ryazansky pr., 24-1, Russia, e-mail: vlad_belimenko@mail.ru

2All-Russian Scientific Research Institute of Fundamental and Applied Parasitology of Animals
and Plants named after K.I. Skryabin, 117218, Moscow, 28 B. Cheremushkinskaya St., Russia,
e-mail: samoylovskaya@vniigis.ru

3The Russian National Research Medical University named after N.I. Pirogov, 117997,
Moscow, 1 Ostrovityanov St., Russia, e-mail: novyi@yandex.ru

“Orenburg State Agrarian University, 460014, Orenburg, 18 Chelyuskintsev St., Russia,
e-mail: christianovsky@bk.ru

Abstract

Objective of research: The target of the paper is to develop a model of GIS-based risk
monitoring of zoonotic cestodiasis in human.

Materials and methods: The use of geographic information systems (GIS) as an
epizootiological and epidemiological method for the risk-based monitoring of human cestodiasis
enables the development of a multi-level platform for solution of a wide range of tasks related to
the control of this disease. The modern GIS tools use the methods of geoinformatics applying
powerful software and hardware: open access geographic web servers, tools for multidimensional
complex analysis, creating most accurate electronic and paper maps. Full-featured GIS contain
a full set for processing geospatial data including acquisition of data, its integration and storage,
automatic data processing, editing, creation and maintenance of topology, spatial analysis,
access to the database management system (DBMS), visualization and creation of hard copies
of any cartographic data.

Results and discussion: The use of GIS enables to study more closely the regularities of
epizootic process, geography of human cestodiasis and to improve the methodology both for
short-term and long-term retrospective epizootiological analyses.

Keywords: geographic information systems (GIS), risk-based monitoring, the OIE List,
hydatid disease, hydatidosis, cysticercosis, taeniasis, beef tapeworm infection.
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OBNACTb MPUMEHEHUA TEMMEPATYPHbIX
EPAO-MOAENEN ANPODUNAPUO3A
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Pedepar

Llenb vccnenoBaHna — M3y4nTb BO3MOXHOCTb NMPUMEHEHWUs TemnepaTypHon EPO-mogenu
ANs NpomnakTukm anupodunsapuosa.

Martepuanbl u metoabl. [py mMatemaTMyeckoM MOAENUPOBaHMM AMPOUNapro3a UCMonb-
3oBaHa knumatnyeckasd HDUs-mogenb, koTopas OCHOBaHa Ha BNUSIHUM CPEAHECYTOYHOW TeMm-
nepaTtypbl Bo3gyXa Ha CKOPOCTb pasBUTUSI NIMYMHOK Avpodunsipuin B komapax. [ns pa3suTus
NIMYMHOK OO MHBA3MOHHOW cTaammn Heobxogmma cymma B 130 eguHuy pa3sutus ampodunsipuii
(EPL), HakonneHHas B cpok He 6onee 30 CyTOK Npu CpegHEeCYTOYHOW Temnepartype cBbiwe 14
oC. [Ins pacyeTa ucnonb3oBaHbl eXXeAHEeBHbIe aHHbIE O CPeQHECYTOYHON TeMnepaType Bo3ayxa
ans ropogos Poctos-Ha-[loHy (1996-2012 rr.), B. Hosropog (2008-2012 rr.), AHana n AcTpaxaHb
(2008-2012 rr.).

Pesynbrathl 1 0bcyxaenue. Mo pesynstatam TeMnepaTypHOro MOAENUPOBaHUST yCTaHOBIE-
Ho, yTo EP-Moaenu nmetoT HM3KyH0 3HaYMMOCTb AN NPOrHO3MpoBaHus 3abonesaeMocTy cobak
avpodunapurosom (koadbduumeHT koppensaumm MNupcoHa muHyc 0,45). Mogenb yunTbiBaeT Tonb-
KO Cpe[HECYTOYHYIO TEMMEPATYPY M HE YUYNTLIBAET Apyrme hakTopbl, BMSOLME HA NoKasaTenu
3aboneBaemocTn. Cpoku annaemMmn4eckoro ceaoHa agmpodunspuosa B r. PoctoBe-Ha-[oHy ¢ 1999
no 2012 rr. oTnnYyanucb B 3aBUCMMOCTU OT CPEAHECYTOYHbIX TemnepaTyp. Tak, camas paHHAs
JaTa Hayana ce3oHa nepegadv anpodunsaprosa 3a aToT nepuog npuxogutes Ha 2012 rog — 12
mMasi, camas no3gHsasa Ha 2001 rog — 29 mtoHsA. OnpefeneHbl onTUMarnbHble CPOKM NPOMNakTUKK
anpodunsiprosa y cobak: ana rr. PoctoBa-Ha-[oHy, AHanbl, AcTpaxaHu gady MUKpouUnsapuum-
[oB cobakam Heobxoammo npogomkaTe ¢ 15 masa no 4 Hos16ps, B . Benukom Hoeropoge — ¢ 15
noHa no 31 asrycta. Takum obpasom, EP-mogenn ampodunspnosa MOXHO NPUMEHSTb ANS
YCTaHOBMEHUSA CPOKOB 3MMAEMMUONOrMYECKOro ce3oHa ANpodunaprmosa 1 CpokoB nNpodunakTum-
yeckomn obpaboTkn cobak oT gupodunspmosa.

Knroyesnie crioga: ompodunapros, TemnepaTtypHasa Moaenb, eauHiLa passuTus gupoduns-
pu (EPL), annaeMmnonornyeckmnii Ce30H.

BBepeHue
Bo3byauTenu TpaHCMUCCHBHBLIX NapasnTo30B Ast AOCTUXEHUS UHBA3WOHHOW CTaaumn Npoxo-
OSIT B MEPEHOCHUKE LIMKI Pa3BUTUS, CKOPOCTb KOTOPOrO 3aBUCUT OT TEMMNEPATYpPbl OKpY»KatoLLen
cpegbl. [MobanbHoe noTenneHne kKnMMmaTa MOXeT NMPUBECTU K pacLLUMPEHNIO apeanos Bo30yauTte-
Nert TPaHCMUCCUBHbBIX BONE3Hen 1 nx NepPeHOCYNKOB U K pocTy 3abonesaemocTy [2, 6, 11]. Ona

—

T R O WU
Bcepoccuiickuii HayHHO-UCCnenoBaTenbCKUA MHCTUTYT hyHAAMEHTaNbHOM W MPYKNaZHON NapasnTonorim XX1BOTHBIX U pacTeHuit uMern KA. CkpsibuHa
117218, Poccusa, . Mocksa, yn. b. YepemyLukuHckas, 28, e-mail: Journal@vniigis.ru

488 © «Poccuiickuii Napa3nTonormyecknin xypHarn»



~

POCCHMMCKMA NAPAIUTOMNOrMUECKMIA XY
RUSSINN JouvRhnl OF PARASITOLOTY

Volume 38
Issue 4/2016

NPOrHO3MpOoBaHUS YPOBHsi 3a601eBaeMOCTM 1 apearnoB pacnpocTpaHeHust BO30yanTenen TpaHc-
MUCCUBHbIX NapasnMTo30B NPOBOAAT MaTemaTuieckoe MofenvpoBaHme — Hanbonee nonynsipHeol
OoOHOMaKTOpHbIE TemnepaTypHble mogeny. Mogenv ampodunsipuosa, OCHOBaHHbIE Ha BIUSHUN
TemnepaTypbl Ha BpeMsi MHKyDaLmmn NMMYMHOYHOW CTaammn aupodunsapuii B kKomapax, 6asmpyoTcs
Ha uccnegoBaHusx J.F. Fortin n J. Slocombe [7], npogemoHCTprpoBaBLUMX, YTO pasBUTME MU-
kpocounsapuin Dirofilaria immitis o nHea3noHHon ctagumn npu Temneparype 30 °C 3aBepluaercs
3a 8-9 cytok. MNepBas TeMnepatypHasi Mofenb nepegayv avpodunspuosa chopmynupoBaHa
B 1989 r. [12]. Mo3gHee nccnegosateny pa3pabotany TemnepaTypHble Mogenu aupodunspuosa
ans Esponbl [8], KaHaabl [9], AHrnuu [10], ApreHTuHbl, Yunu, Ypyreas [2] n gpyrux cTpaH.

Hamu B gaHHon paboTte paccMOTpeHbl BO3MOXHblE 0BnacTy NpMMEHEHUss TemnepaTypHbIX
mogenen aupodunsaprosa, ocoboe BHMMaHue yaerneHo nporHo3npoBaHuio aupodunsapmnosa.

MaTepuansi 1 meToabl

[ns nonyyeHns TemnepaTypHbIX MoAenen AMpodunspuosa NpuMEHeH MeToa maremaru-
yeckoro mogenvpoBaHusi. 3a obpasey B3aTa knumaTtnyeckas HDUs-mogenb [12], koTopas oc-
HOBaHa Ha BNUSHWM CPEeOHECYTOYHON TemnepaTypbl BO34yXa Ha CKOPOCTb Pa3BUTUS JIMYMHOK
avpodunapuin B komapax ¢ noporom B 14 °C. Npn TemnepaTtype BbilLe NOPOroBON Hakannvea-
0TCA eanHULbl pa3sutusa aupodunspui (EPA). Ana pasButus NMYNHOK A0 MHBA3MOHHOW CTaamm
Heobxoguma cymma B 130 EPL. Mogens ccopmmpoBaHa ¢ y4etom Toro, 4to 130 EPL gomkHbl
HaKOMNUTLCS B CPOK, He npeBbiwatownii 30 CyTOoK.

[ns pacyeta EP ncnone3oBaHa dopmyna (1):

EPL = Tcm - 14, ecnin TCW_ > 14

EP[ =0, ecrin T <14,
roe TCW‘ — cpeaHecyTovHas TemnepaTtypa Bo3gyxa OKpyXarlen cpeabl (4ns oTpuuaTtenb-
How BenuumHbl EPL ycTaHaBnuBaeTcs 3Ha4eHne HomMb).

[ins pacyeTa Mcnonb3oBaHbl eXXeAHEBHbIE AaHHbIE O CPeAHECYTOYHOWN TemnepaTtype ¢ MecT-
HbIX METeopornormyeckmx ctaHumm B nepuod ¢ 1996 no 2012 rr. anga r. PoctoB-Ha-[loHy, ¢ 2008
no 2012 rr. ana r. B. Hoeropoa v ¢ 2009 no 2012 rr. anst ropogoB AHana u AcTpaxaHb.

Cratuctnueckas obpaboTka [OaHHbIX MpoBedeHa Npuv MOMOLLM MPOrpPaMMHbIX MaKeTOB

MedCalc 13.0.2, Microsoft Excel 2010.

Pe3ynbraTthbl U o6cyxaeHue
BoamoxHocmb npumeHeHusi EPL-modenel dns npozHo3uposaHusi Oupoghurnspuo3a. B xone
UCCnefoBaHns paccymMTaHbl TeMnepaTypHble MOAENV Aupodunaprosa Ans TeppuTopun, rae pa-
Hee HaMu n3yyeHa NOPaxXeHHOCTb 3TM HEMATOA030M OKOHYATEMbHBLIX Y MPOMEXYTOYHbIX XO35-
eB (PocTtoBckasi, AcTpaxaHckasi, HoBropogckas obnactu u KpacHogapckuii kpaw). [aHHble pac-
yeTa ymcna reHepaunin AMpodunsapun NnpmeeaeHbl Ha pUcyHke 1.

HaunbonbLuee yncno reHepaunii IMYNHOK B KOMapax B TEYEHWE rofa Ha UCCnefoBaHHbIX Tep-
puTopMsAX Morno 6biTb peann3oBaHo B I. AcTpaxaHu (B cpeaHeMm, 9,3). Mpu 3TOM 3apakeHHOCTb
AvpodmnapusamMmn JoMallHmx cobak B . AcTpaxaHu Huskas — 2,6% [1].

BTopbiM Mo cpegHerogoBoMy YMCHy reHepaumnii MUKpoUnapuii B Komapax saBnseTcs . AHa-
na — B cpegHeMm, 9 reHepauui B rod. B . AHane, rae perynspHo nnaHoBo NpoBoasTcs 06paboTku
OT KPOBOCOCYLLMX HACEKOMbIX, NMOKa3aTenv 3KCTEHCUBHOCTW MHBa3NW JOMaLLHUX cobak Anpodu-
nspro3om Bbicokme — 15,3% [5].

B r. PoctoBe-Ha-[JoHy B cpegHeM Morro ObiTh peann3oBaHo 7 reHepaunii Aupounsapum B Ko-
mapax. o pesynbratam paHee NpoBedeHHbIX HaMW UCCIeOBaHWIN, 3KCTEHCUBHOCTb MHBA3UK
cobak ampodunspuamu B 1997, 1998, 1999, 2000, 2001, 2002, 2004, 2005, 2006, 2007, 2008,
2009, 2010, 2011, 2012 rr. cocTaBuna cootBeTcTBEHHO 8,8%; 10,8; 12,6; 27,9; 27,8; 26,6; 16,4;
28,4; 31,5;17,1; 11,1; 8,1; 4,9; 5,8; 10,8% [2, 8].

Pa3paboTtumkn mogenun ykasbiBaloT, YTO YBENMYEHNE Yncna reHepaumn IMYNHOK B CE30H MO-
XeT nosbicuTb AW cobak anpodunapnamu B cnegytolem rogy. [ina npoBepku runotesbl o 3a-
BMCMMOCTM MoKa3aTenen aKCTEHCMBHOCTU MHBa3uu cobak AMpodunsapusiMmn oT Yucra BO3MOX-
HbIX reHepauui NMYMHOK ANpodUnsApuiA B KOMapax NpoBedeH KOPPEensuMOHHbIA aHanm3. Mbl
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Puc. 1. Yncno Bo3MOXHbIX reHepaunin AMpodunapui B kKomapax

conocTtaBunun 15 nap gaHHbIX: YMCMO reHepaumi IMYMHOK anpodunsapui B komapax (3a 1996—
2001 rr. n 3a 2003-2011 rr.) n AU cobak gupocunapuamm (8 1997-2002 rr. u B 2004-2012 rr.)
B I. PocToBe-Ha-[JoHy. Yncno BO3MOXHbIX reHepaLunin NMYMHOK ANPOUNApUIn B KOMapax cono-
cTaBnsanocb ¢ AU cobak anpodunapusamm B criedyoLleM rogy: Tak YMCro reHepaumin nNMyYMHOK
B 1996 r. cpaBHuBanu ¢ AU cobak anpodmnspuammn B 1997 . n T. . KoadpdurumeHT koppens-
umm Mupcona (r) coctasun: muHyc 0,45 (P = 0,09, poBepuTenbHbin nHTepsan ot 0,78 go 0,08).
Mony4yeHHble AaHHble CBMAOETENMbLCTBYOT 00 OTCYTCTBUM MOMOXUTENBHOW KOPPEnsLMOHHON
cBsi3n. Pesynbratbl NPOBEAEHHOIO KOPPENSILMOHHOIO aHanv3a B CBsi3uM C HebonbluMM o6be-
MOM CpaBHMBaEMbIX Nap He obnagatoT BbICOKOW CTaTucTuyeckon aoctoBepHocTbio (P = 0,09).
Mcnonb3oBaTtb Ans pacyeta koadduumneHTa koppensaumm NupcoHa bonbluee Yncno cpaBHUBae-
MbIX NMap HEBO3MOXHO B CBSI3W C OTCYTCTBMEM AaHHbIX 06 MHBa3MpoBaHHOCTM cobak anpodunsg-
pusimu B I. PoctoBe-Ha-[oHy paHHee 1997 .

B r. Benukom Hosropoge cpegHee 4mMcno reHepauuin NUYMHOK AUMPOUMAPUN B KOMapax
3a 5 netr — 3,2. [Npn 3TOM B pasHble rofbl nokasarenu cylectBeHHo otnuyatotcs (ot 0 reHepa-
unii 0o 6). Beicokne netHne temnepatypbl B 2010—2011 rr. cnoco6cTBOBanNu pacnpocTpaHeHMo
WHBa3un cpeam cobak; aToMy Takke bnaronpuatcTeoBany obunme nepeHocHnKkoB Bo30yauTenen
avpodunapuosa (B CBA3M C NPUPOAHBLIM NaHAawadToM, 6oratbiM BOAHLIMW pecypcamMmn) U Hanu-
yme NoTeHUManbHbIX OKOHYaTENbHbIX XO35€EB.

Pe3ynbraThl NpoBEAEHHOIO aHanM3a nokasanu, YTo MONOXUTENbHOM KOPPENSILIMOHHON 3aBu-
CUMOCTUM MEXAY AaHHbIMU 3apaXKEHHOCTU cobak AMPoUNSPUSIMU U YUCTIOM reHepaLnii NIMYUHOK
HeT (puc. 2).

B r. AcTpaxaHu camble BbICOKME CpeHECYTOYHbIE TeMnepaTypbl B CE30H NepeaaYvn nHeasmu,
HO 3apaxeHHOCTb cobak avpodunapuamn H13kas. B r. B. HoBropoage, HaobopoT, neTHne cpea-
HMe CyTOYHble TeMnepaTypbl HEBLICOKUE, a 3apaKeHHOCTb AOMalUHUX cobak Anpodunapusammu
No cpaBHEHUIO C I. ACTpaxaHbio B 4 pasa bornbLue.

BosmoxHocmb npumeHeHusi EP[-modeneli Ona ycmaHO8/eHUs1 CPOKO8 3nudemMuosioau-
yeckozo ce30Ha Oupopurnspuosa. PacyeT anuaemMuyecKkoro cesoHa AvMpodunsprosa LOSHKEH
OCHOBbIBATbCA Ha METEOPONONMYECKMX AaHHbIX U pesynbratax heHonornyeckux HabnogeHnn
3a KpoBococyLmmn komapamu pogos Aedes, Culex, Anopheles, KoTopbie ABMAOTCS OCHOBHbIMMA
nepeHocYMkamn anpounnapmosa.

TemnepaTtypHoe MoaenupoBaHune ampodunspuosa LenecoobpasHo UcnonsL3oBaTh Anst pac-
YyeTa SHTOMOMOIMMYECKMX MoKasaTenen annaeMUYeckoro cesoHa nepeaadv 4aHHOro napasutosa
(Mo aHanorum ¢ KpUTEPUAMU, NPUMEHSEMBIMU NS pacdeTa anuace3oHa Manspun):

el e ,
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Puc. 2. CpeaHvie nokasaTtenn MHBa3MpoBaHHOCTM AOMaLUHKX cobak AMpodunsapusimm
1 CpeaiHee YMCro reHepaLImii MMYMHOK B KOMapax

— ce30Ha 3achheKTUBHON 3apaxaeMOCTU KOMapoB — nepuoaa aNMaeMnYeckoro ce3oHa,
B TEYEHME KOTOPOro MECTHbIE TeMrnepaTypHble YCIOBUS [OMycKaT pa3BUTME NMUYMHOK B Tene
KOMapa [0 UHBa3noHHou ctagum (L3);

— ce30Ha nepepayn gupodunapumosa — 4acTb roga, B TEYEHMEe KOTOPON MPOUCXOaUT
(M MOXET NPOMCXOAMTL) Nepenava AMpPoUnaApuin OkoHYaTeNbHbIM X03seBam (Cobaku, KOLIKM
N ApYrne >XMBOTHbIE OTPSA0B XULLHBIE Y BUBEPOBLIE) Y YENOBEKY Yepes YKyCbl MHBa3NPOBaHHbIX
KOMapoB.

CpokM Havana v OKOHYaHUsi Ce30HOB 3(PHEKTVBHON 3apakaeMoCT! KOMapOB U nepeaayu
avpodunsaprosa HeobXxoauMO paccyUTbIBaTh €XKErofHO, Tak KakK OHWU CyLLUECTBEHHO MEHSITCH
B 3aBUCMMOCTU OT KorebaHui KnMMaTu4ecKnx YCroBui. PacyeTbl NMpoBOASIT PETPOCMEKTUBHO
Ha OCHOBE CpeaHECYTOYHbIX TeMMNepaTyp BO3Ayxa MECTHON MeTeocTaHLmu no gopmyne (1).

3a Havarno ce3oHa aghghekmusHoUl 3apakaeMocmu KOMapos8 NpUHUMaeTCsl Aata, C KOTOpoW
yCTaHaBMMBAKTCA CpedHeCcyTouHble TemnepaTypbl Bo3gyxa Bbiwe +14 °C. Heobxoaumo y4u-
TbiBaTb, YTO 3HAOMUINbHBIE CaMK/ KOMapOB NepeBapuBaloT KPOBb Ha OHEBKaX (B XKWIbIX UNn
HEXUIbIX MOMELLEHNSAX ANA CKOTa), B KOTOpbIX TeMnepaTtypa o6bI4HO Bbille, YeM Temneparypa
BO3[lyxa OKpy>KaloLLlen cpefpbl, NO3TOMY AernaeTca nonpaeka Ha TemnepaTtypy AHEeBOK. [ns ak-
30hbuNbHOM YacTu NONynsauuA KOMapoB NoMpaBka Ha TemnepaTtypy OHEBKM He Aenaetcs. [Ong
onpeneneHns CpoKo8 OKOHYaHUs 3¢hghekmuesHoU 3apaxaemMocmu KOMapoB paccyMTbIBaKOT AaTy
OKOHYaHWsI Pa3BUTUS MOCNEeAHEN BO3MOXHOW reHepauum NMYNMHOK B KOMApe B TEKyLUEM ToAy.
[ns aToro yctaHaBnuBatoT NocrneaHUin AeHb CO CpeaHeCcYTOYHOW TemMrnepaTypoi Bo3ayxa Bbille
14 °C (nepvoabl KpaTKOBPEMEHHOIO MOTEMMEHNS Mocne AMUTENbHOrO NOXONOAaHNsS He Y4uTbl-
BatoT). OT 31Ol Aatbl B 06paTHOM NopsiAKe BEAYT pacyeT NocrnedHero Lukna passBuTust MMYMHOK
avpodunapuin B komapax. Yucno, Ha kotopoe npuxogutcs cymma B 130 EP[, cumTatotr faton
OKOHYaHus cesoHa aPEKTUBHON 3apaXaeMoCT KOMapoB.

3a Havaro ce3oHa rnepedadyu Oupoghuisspuo3sa NpUHUMaOT AaTy, koraa cymma E[IP nocturaet
130 egununy. 3a okoHYaHue cesoHa nepedayu Oupogugpuo3sa NPUHMMAIOT AaTy UCHE3HOBEHUS
nocrnegHMX CamoK C KPOBbIO Ha AHEBKaX, T. K. 6onbluas YacTb KOMapoB 31My NMPOBOASAT B COCTO-
SHUM guanaysbl — B 9TOT NEPUOA OHU HE NUTAKOTCHA KPOBbIO.

Ha ocHoBe peTpoCneKkTVBHBLIX AaHHbIX O CPeOHECYTOYHOWN TemnepaType BO3dyxa OKpyKaro-
el cpeabl paccyMTaHbl CPOKM ANMOEMUYECKUX CE30HOB AMpodunspuosa ans r. PoctoBa-Ha-
OoHy B nepuoga ¢ 1999 no 2012 rr. (tabn. 1).
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Tabnuua 1

CpOKVI 3NUAEeMMUOSIOrMYecKoro cesoHa gupodunapuosa B I. POCTOBe-Ha-ﬂOHy

lNopg Oata

Havyana ce3oHa Havyana ce3oHa OKOHYaHuA ce3oHa nageHus

adpchbekTBHOM nepeaayun adpchbekTMBHOM TemMnepaTtypbl HUxe

3apaxaeMocTu aupodunsipuosa 3apaxaeMocTu noporoBo# (14 °C)*

KoMapoB KomMapoB

1999 25 anpens 12 nioHs 4 ceHTs6pSA 9 okTs6ps
2000 18 anpens 7 vioHs 22 aBrycra 21 ceHTAOpPS
2001 1 mas 29 unioHs 24 aBrycta 6 oKkTs6ps
2002 30 anpens 20 nioHs 1 ceHTA6pPSA 28 ceHTAOpPS
2003 1 mas 26 mas 27 aBrycra 10 okTabps
2004 4 mas 27 vioHa 29 aBrycra 2 okTs6ps
2005 4 mas 28 mas 9 ceHTAbps 5 okTs6ps
2006 6 mas 3 nioHsa 3 ceHTA6pSA 8 okTs6ps
2007 29 anpens 26 mas 6 ceHTAbps 8 okTs6ps
2008 22 anpens 13 nioHsa 28 aBrycra 7 okTabps
2009 15 mas 10 ntoHsA 2 ceHTs6pSA 21 okTs6psi
2010 30 anpens 1 nioHs 3 ceHTA6pSA 30 ceHTAOpPS
201 25 anpens 2 nioHsA 31 aBrycra 13 okTa6ps
2012 6 anpens 12 mas 7 ceHTAbpSA 10 okTa6ps

MpumeyaHwue. * [laTy okoHYaHWSA nepedayn AUpodunspuosa ny4dlle paccynTblBaTb UCXOASA U3 dheHono-
rmyeckmx HabnogeHun. [aty nageHns temnepartypbl Hke noporoBor (14 °C) MOXHO YCINOBHO MpUHMMATb
32 OKOHYaHWe ce3oHa nepefayn, T. K. bonblias YacTb 3apakeHHbIX KOMapoB Nornbaer c y4eToM TOro, YTo
OT [aTbl OKOHYaHWSA ce3oHa aPPeKTUBHON 3apakaeMocTy komapoB npoxoauT 6onee 30 cyTok. MNocne aaTtbl
nageHvns TemnepaTtypbl HUXKe MOPOroBo HabnogaeTcs peskoe CHMKEHME CPeAHEeCcYyTOYHOW TemnepaTtypbl
(8o 10—11 °C n meHee), 4TO ANA psga BUAOB KOMAPOB ABMSETCH HUXXHUM MOPOroM akTUBHOCTW.

BosmoxHocmb npumeHeHusi EP[J-modenel 0nsi ycmaHo8neHusi CpoKo8 rpoghunakmu4eckol
obpabomku cobak om dupoghunspuo3a. B KOHTUHEHTaNbLHOM KnvMMaTte nepefaya TpaHCMUCCHB-
HbIX BonesHe He MOXET OCYLLECTBNATLCS KPYIMOroAMYHO: B 3MMHUIA NEPUOL OTCYTCTBYHOT YC-
NoBUS ANS PasBUTUS NEPEHOCHNKOB M BO3DyaMTenen B nepeHocymkax TpaHemmucceun. Bo Bpems
xornogHoro nepuoga roga (npu Temneparype Hwxke 14 °C) puck 3apaxeHus AMpounsapusamm
cBOAUTCS K Hynt. Mo3aTomy NpoBOANTL XMMMOMPOMUNAKTUKY JAHHOMO TPAHCMUCCUBHOIO 300HO-
3a y OKOHYaTernbHbIX X035€B B Poccum 3MMoi HelenecoobpasHo.

Onwupascb Ha TemnepaTypHylo Mogens avpodunsapuosa (Ha AaTbl OKOHYaHWS NepPBON 1 Mo-
crnegHen nHKybaumm NMYMHOK AMpPOoUNSpUA B KOMapax B TEHEHNE HECKOMbKMX NET), MOXHO pas-
pabotaTb cxembl 3PEKTUBHON MUKPOPUMAPULMAHON XMMHUonpodunaktukn cobak. HaunHatb
XUMMOMPOMUNAKTUKY paHHEE CPOKOB Pa3BUTUS MHBA3MOHHOW CTaauMu MUKpPOUNSpUA nepBoi
reHepauuu B KoMapax HeT HEO6XOAMMOCTM B CBA3M C TEM, YTO 3apaxkeHne cobaku B 3TOT nepuos
NPOMN30NTN HEe MOXET. [laTa OKOHYaHMSA Ce30Ha 3apaKeHUs] OKOHYaTENbHbIX X035eB AMpodUns-
prSIMU MOXET OKasaTbcsl boree nosgHen, Yem gara OKOHYaHWS pPa3BUTUSA NOCNeaHeN reHepaumm
NNYNHOK B KOMapax, T. K. IMYMHKN AUPOUSAPUIA XONOAOCTONKME N HE TEPSOT MHBA3MOHHbIX
CBOWCTB Mocre OKOHYaHWs MHKybaumn gaxe npu CHwkeHun TemnepaTtypbl. OKOHYaHue ce3oHa
TPaAHCMUCCUK NyYLle onpenensTb, UCXOAs U3 OAT CTOMKOrO CHUMXKEHUS CPeQHECYTOYHbIX Temne-
paTyp Hwxe noporosbix (14 °C), korga akTMBHOCTb KOMapoB CYLLECTBEHHO yMeHbLuaeTcs. [aTta
nocrnegHero npueMa MMKpounApMUUaHbIX NpenapartoB y cobak AomkHa OCHOBLIBATbCS Ha Aare
OKOHYaHWsI Ce30Ha nepedayn, a He Ha AaTe OKOHYaHUs ce30Ha 3PEKTUBHON 3aparkaemocTu
KOMapoB (UNv fate OKOHYaHUs MHKybaummn nocrneaHen reHepaummn NMUYMHOK).
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B r. PoctoBe-Ha-[JoHy 3a U3ydeHHbI 17-neTHUin nepuog no pesynsratam pacdeta EPL Hau-
bonee paHHee B CE30HE TPAHCMUCCUWN ANPOUNAprMo3a oOKoOHYaHe UHKybaL M NepBoii reHepa-
UMM NINYNHOK B KOMapax MOrMo MpUXoauTbCcsa Ha 12 mMas, KpanHsAst AaTa OKOHYaHWs MHKy6aumm
nocnegHen reHepauum — 30 ceHTAOps. B . AcTpaxaHu 3T aatbl cooTBeTcTBOBanu 8 mas u 30
ceHTAbps, B I. AHane — 26 mas n 30 ceHTabps. CpegHecyTouHble TemnepaTtypbl Ha tore Poccumn
BblLLIE MOPOroBbIX B HEKOTOPbIE rOAbl COXPaHSIIOTCA A0 KOHLLA OKTAOpS — Havyana HosiopsA: pa3pbiB
MeXy 4aTol OKOHYaHWUsi MocneaHel MHKybaLmum MMKpounspuii B komapax 1 OKOH4YaHWeM ce30-
Ha TPaHCMMCCUM MPEBOCXOAUT NPOOOIMKUTENBHOCTb XN3HN KOMapoB B AVKOW NpUpoae 1 CocTaB-
nsaet mecsu n 6onee. B r. B. HoBropoge 3a nccnegoBaHHbIn 5-neTHWIA nepuoa nepeasi reHepaums
JIMYMHOK ANPOUNSPUIA MOT1Ia OKOHYMTbL pasBUTME B KOMape 7 MIOHS, a nocnegHssa 18 aerycra.
Mpu aTom B KoHUe aBrycta B B. HoBropoge cpegHecyTouHble TeMnepaTypbl PE3KO CHUXKAKTCA
N CE30H TpaHCMUCCUM AMPOMNIsapuo3a 3akaH4YMBaeTCs.

3aknoveHue

TemnepaTtypHoe MogenMpoBaHue Aupodunsaprosa, Nonb3yLeecs NonynapHOCTbIO Y 3apy-
GEXHbIX M OTEYECTBEHHbIX aBTOPOB, UMEET HU3KYH 3HAa4YMMOCTb A9 MPOrHO3MPOBaHNS AHHOTO
3aboneBaHns. OgHodakTopHass Mogenb UMEET Cepbe3Hble HeQOCTaTKU: YYUTbIBAETCHA TOMbKO
TemnepaTypa; obblYHO NPUMEHSIETCS ANs aHanm3a 3aboneBaemMocTu Ha 6oNbLUNX TEPPUTOPUSIX;
He YY/TbIBAKOTCS TakMe BakHble (DAKTOPbI Kak: YNCINEHHOCTb OKOHYATESNbHBLIX U MPOMEXKYTOUHbIX
X0351eB, Hanu4yne Bo3byauTenemn n nx NaTtoreHHoCTb, Mepbl MPOBOAMMOW NPOUNaKTUKK, BRax-
HOCTb, NaHAawadT, BbICOTa HaJ YPOBHEM MOPS U T. 4.

EPO-mogenupoBaHne NpMMEHMMO AN YCTAHOBMEHWS CPOKOB 3NMAEMUYECKOro ce3oHa au-
pocunsapuosa. [JaHHble 0 cpokax Ce30HOB 3(hPEKTMBHOM 3aparkaeMoCT! KOMapOB 1 nepegayu
avpodunsiprmosa MoryT 6bITb MCNONb30BaHbI A5 OLEHKM aNuaeMn4eckort 06CTaHOBKM MO AMPO-
dunsipnosy 1 paspaboTkn apheKTUBHBIX AE3NHCEKLIMOHHBIX MEPONPUATUIA.

Ha tore Poccun exemecsyHylo MUKpPOMUNAPULMOHY0 Tepanuio cobak CTOMT NpoBOAUTb
C cepevHbl Mas Mo KOHeL, oKTsabps — nepsble YMcna Hoa6psa. B Hosropoackon obnactu (r. B.
Hosropog) xumwmnonpodunakTuky anpodunaprosa cobak Heob6xoaumo NpoOBOAUTb C CEpeauHbl
MIOHA NO KOHel, aBrycta. TemnepaTypHble MOAENW, Hapsdy C U3yYeHUeM 3apaXeHHOCTU cobak
1 KOMapoB AnpohunsapusaMu, MO3BONAT creLmanucTam onpeaenuTb CPOKM XMMUONPOUIaKTUKK
avpodunsapurosa cobak Ha 3HAEMUYHbIX TEPPUTOPUSX 1 0OOCHOBaTh HEOOXOAMMOCTb ANArHOCTU-
YECKOro KOHTPONS 3a XXMBOTHbIMU, BBO3UMbIMU U3 9HAEMUYHbIX PaiOHOB.
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AREAS OF APPLICATION OF TEMPERATURE BASED DDU MODELS
FOR PREVENTION OF DIROFILARIASIS

Krivorotova E.Y., Nagorny S.A.
FSBI “Rostov Research Institute of Microbiology and Parasitology” Rospotrebnadzor, 344000
Rostov-on-Don, 119 Gazetny per., e-mail: krivorotova_elena@mail.ru

Abstract

Objective of research: To study the possibility of using temperature-based models for
prevention of dirofilariasis.

Materials and methods. For mathematical modeling of dirofilariasis we use the HDUs-
temperature model based on the impact of the average daily temperature on the rate of
development of Dirofilaria larvae in mosquitoes.

The amount of 130 DDU (Dirofilaria development units) accumulated in the period no more
than 30 days at average daily temperature more than 14-C is required for the development of
Dirofilaria up to the infective stage.

Daily data on average air temperature in Rostov-on-Don (1996 — 2012), Veliky Novgorod
(2008 — 2012), Anapa (2008 -2012) and Astrakhan (2008 -2012) were used for the calculation.

Results and discussion. The results of temperature simulation revealed that the DDU model
is a low-priority forecasting model for canine dirofilariasis (Pearson’s correlation coefficient minus
0.45). The model considers only the average daily temperature and does not consider other
factors affecting the incidence rates.

The epidemic season of dirofilariasis in Rostov-on-Don in 1999 — 2012 differed depending on
average daily temperatures. Therefore, the earliest date of the transmission of dirofilariasis in that
period fell on the 12th of May, 2012; the latest date — on 29th of June, 2001. The optimal time
for prevention of canine dirofilariasis has been defined (in Rostov-on-Don, Anapa and Astrakhan
microfilaricides should be given to dogs from May 15 to November 15; in Veliky Novgorod — from
June 15 to August 31).

Thus, DDU-models (Dirofilaria Development Units) can be used to set time limits for
epidemiological season of dirofilariasis and preventive treatment of dogs against dirofilaria.

Keywords: dirofilariasis, temperature model, Dirofilaria development units (DDU),
epidemiological season.
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IKOJNOro-arnn3ooTUYECKUE OCOBEHHOCTH
TPEMATOOO30B KPYINMHOIO POIATOIO CKOTA,
UX TEPANKUA U MPODUITAKTUKA B XO3AUCTBAX
MONOYHOW CMNELMNATIN3ALNN BONOIrO4CKOWU OBJTACTU

KpsikeB A.J1.
Bonoroackaa rocyaapcTBeHHas MOMOYHOXO3SIMCTBEHHas akajemus um. H.B. Bepewaruna, 160555,
Bonorga-MonouHoe, yn. WWmuaTa, 4. 2, e-mail: kamarnett@mail.ru

Pedepat

Llenb nccnenoBaHva — mM3yunTb 3NM300TONOMMI0 TPEMATOA030B Y KPYMHOrO poratoro ckota
B YCIOBMSIX MOMOYHOrO CKOTOBOACTBa Bornoroackon obnactu, OUEeHUTb aHTUreNbMUHTHYO 3gh-
beKTUBHOCTb hackoumaa, renbmMuumaa, OKCukno3aHuaa, ansberaasona, pesona n ansbeHa.

Matepuanbl n metoabl. [NpenBapuTeEnbLHO NPOBEAEH aHANU3 BETEPUHAPHOW OTHETHOCTM Je-
napTameHTa BeTepuHapum, 06rnacTtHon 1 parioHHbIx CBBXX, 06nacTHbIX 1 paioHHbIX MSICOKOMOU-
HaToB, O0EeH 1 YOOMHbIX NYHKTOB, Nabopatopuii BCO no hopmam 1-BeT A n 5-Bet 3a 2005-2009
. ExxemecayHO npoBOAUNIN KOMPOOBOCKOMUYECKME WCCMNEAOBAHUS KPYMHOro poraToro ckorta
C LUenbi YCTAHOBMNEHMSI CE30HHO-BO3PACTHOW AMHAMUKM 3apaeHHOCTU. M3yueHne ocobeHHo-
cTei Bruonornum NPOMEXYTOYHbIX XO351EB NMPOBOAMIM OOLLENPUHATLIMKM MeTodamu. [Npu dacuu-
onese 1 NapaMUCTOMO3€ KpPYrNHOro POraTtoro ckoTa B NMPOU3BOACTBEHHbIX YCIMOBUAX MOMOYHbIX
depM n komnnekcos Bonoroackon obnactu nenbitaHbl hackoums B fose 10 mr/kr (no OB), renb-
muuung — 7,5 /100 kr, okcuknosanng — 5,25 mr/kr, anbbeHgason — 15 wmr/kr (no OB), deson
B fo3e 14 mr/kr (no AB) n anbbeH B gose 10 mr/kr (no AB).

Pesynerathl 1 06cyxaeHus. MIHBa3npoBaHHOCTb TpeMaToaamMuy B pa3fnnyHbiX Knumartoreorpa-
duyeckmx 3oHax obnactn HeoanHakoBa. Hambonbluasi 3apaxeHHOCTb KPYNMHOro poraToro ckoTa
TpemaTogamy OTMeYeHa B CEBEPO-BOCTOYHOWN U Oro-BOCTOYHOW 30HaX, HaVMeHbLUas — B Hro-
3anagHoun. Bapocnbi KpynHbIA poraTbln CKOT UHBa3uMpoBaH fFasciola hepatica, Paramhistomum
cervin P. ichikawai Kpyrmnbli rof, C MakCMMYMOM MHBa3UN B 3UMHUIA U 3UMHE-BECEHHWIN NEPUOA.
Tendata nepBoro roga Bbinaca HauyMHaoT 3apaXaTbCa TpeMaTogamMu B Hayane nacTtouLLHOro co-
OepXaHus, YTO CBUAETENLCTBYET O NEPE3NMOBbIBAHUM NMNYUHOK reNbMUHTOB B MPOMEXYTOUHbIX
x03sieBax. TpemaToabl NapasuTmpyoT, B OCHOBHOM, B BUAE MUKCTMHBA3MN. [lepBble ocobu marno-
ro NpyooBMKa M OKaWMMEHHOW KaTyLUKM MosBNsOTCA B GMoTonax BO BTOPOW Aekaje Mas, [o-
cTurasi MakCMMarnbHOW YNCIIEHHOCTU B aBrycre. VIHBa3npoBaHHOCTb UX NapTeHUTamun TpemaTos
perncTpmpoBanu ¢ NepBon AeKkaabl NIOHS MO OKTAOPL, ¢ MakcMMyMoMm B aBrycte. Hanbonee ag-
EeKTUBHBIMU ANA AerenbMUHTU3auMi NpoTuB acumon 1 napam@uUcToM ABASIOTCA hackouna,
renbMuung u peson.

Knroyesbie crioga: renbMUHTO3bl, TPEMATOA03bI, ANM300TONOrMS, aKornorus, Guonorus, Tepa-
nnsi, KPYMHbIV poraTblii CKOT, Bonoroackas obnacTtb.
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BBepgeHue

Morno4yHoe CKOTOBOACTBO SIBMSIETCS BEAYLLEN CENbCKOXO3SMCTBEHHOW OTpacnbio B Bonoroa-
ckon obnactn. O6Lasa nnowaab 3emMernbHbIX yrogun obnactu 14,4 MnH. ra, U3 KOTOpbIX NaLlHs
3aHUMaeT 6%, CeHOKOChI, BbIrOHbI M nactouwa 10, 6onota 10, npodas Tepputopust — 74%. Tu-
aporpadums xapakTepusyeTcs ryCton CUCTEMON pek, KPYMHbIX U MEMKUX 03ep, YTO BMeCTe C A0-
CTaTOYHO BOMbLUMM KONUYECTBOM BbiNafatoLLMX OCaaKoB obecneynBaeT obunbHoe yBnaxHeHne
MoYBbl U CNOCOBCTBYET XOPOLLEMY NPOM3pacTaHUi0 KOPMOBLIX TpaB — KIeBepa, TUMOMEEBKM,
MATAMKA U OPYrUMX 3MakoBblX, XOPOLIO NoedaeMbliX KpyrnHbIM poraTbiM CKOTOM. B ¢BA3n ¢ aTum,
nacTtbnwHoe copepxaHue KpynHOro poratoro ckota Ha BomorogumHe no-npexxHeMy akTyanbHO
N NPaKTUKyeTCsi B OOMbLUMHCTBE XXUBOTHOBOAYECKMX XO3SANCTB.

B cBA3KN C MHTEHCUBHBLIM MCMOMNBb30BaHNEM NACTOULLHBIX yroaui BO3HWKaeT npobnema 3a-
PaXX€HHOCTU XMBOTHbIX GMOrenbM1HTaMm, B 4aCTHOCTU, TpeMaTogamu Ha TeppuTopun Bonoroa-
ckoi obnactu [1,4].

Llenb Hawwmx nccnegoBaHuin — nsyyeHue annsooTornorum dacumonesa n napamdrcTomosa
Y KPYMHOIo poraToro ckota B YCIOBUSX MOMOYHOIO CKOTOBOACTBa Bonoroackor obnactu, oueHka
aHTUreNbMUHTHOM 3hpEKTUBHOCTM hackoumaa, renbmMmuumaa, OKCuknosaHuga, ansbengasona,
desona n anbbeHa.

MaTepuansi 1 meToabl

Pa6oty BbinonHsanu B 2006—2015 rr. B X03AiCTBax MOMOYHONM cneumanusauunm Bonoroackon
obnactu.

MpeaBaputensHO Hamu ObiN NpoBeAEeH aHanM3 BETEPUHAPHOW OTYETHOCTM AenapTameHTa
BeTepuHapun, obnactHon n panoHHbIX CBEBXK, 06nacTHbIX U parioHHbLIX MACOKOMOBMHATOB, 6oeH
1 y6olHbIX NyHKTOB, nabopatopuit BCA no dpopmam 1-Bet A n 5-Bet 3a 2005-2009 rr.

M3yyeH BMOOBOW cOCTaB OOHApYXEHHbIX Y KPYMHOro poratoro cKoTa renbMWHTOB, pacnpo-
CcTpaHeHue. Exxemecsa4yHO NpoBoaunM KONMPOOBOCKOMMYECKNE UCCIEAOBAHNS KPYMHOro poraTtoro
CKOTa C Lenblo YCTAHOBIEHNSI CE30HHO-BO3PACTHOW AMHAMUKU 3apaXXeHHOCTU. N3yueHune oco-
OeHHocTen B1MoNorMn NPOMEXYTOUHbIX XO35€B NPOBOAMIM 0BLLENPUHATEIMYM METOAaMM

Mpu dhacumonese n napam@pPuUCTOMO3€e KPYMNHOro poraTtoro CKOTa B NPOW3BOACTBEHHbIX YC-
NOBUAX MOMOYHbIX bepm 1 komnnekcoB Bonorogckon obnactu ucneiTaHbl hackoumg B Jo3e
10 mr/kr (no AOB), renbmuuma — 7,5 /100 kr, okcuknodanug — 5,25 mr/kr, anbbeHgason —
15 mr/kr (no AB), dbeson B Aose 14 mr/kr (no OB) n anbbeH B fose 10 mr/kr (no OB).

PesynbraTthl n 06CcyxaeHune

B pesynstate aHanusa cTaTUCTUYECKOW BeTepuHapHoW otyeTHocTn 1-BeT A 3a 2005-
2009 rr. yctaHOBUAM, YTO B OBLLECTBEHHOM M YaCTHOM CeKTopax MPaKTUYEeCKN eXerogHo peru-
cTpupytoT chacumones (OU 4,8-6,1%) n napamducromatosel (AU 4,8-17,8%). Pesynsratsl oc-
MOTpa OpraHoB U Tyw Ha BOeHCKMX 1 msAconepepabaTbiBaloLLMX NpeanpuaTusax Bonorogckomn
obnactu noaTBepPXAaT pesynbsraThl KONPONOrMYyecKkuX NCCNeaoBaHnn.

B pesynsrate KONMPOOBOCKOMUYECKNX WCCNEAOBaHWI NOronoBbsA KPYMHOMO Poratoro ckota
Hamu yCTaHOBMEHO, YTO CTPYKTypa M MMAOTHOCTb NOMNYNSUMU FrefbMUHTOB B OpPraHn3me XUBOT-
HbIX B pasfuyHbIX KnumaToreorpaduyeckmx 3oHax Bonoropckon obnactu HeoamHakoBbl. Tak,
Hanbonbluas 3apaKeHHOCTb KPYMHOro poratoro ckoTa TpemaTtogaMu OTMeYeHa B CeBepo-BOC-
TOYHOW U HOro-BOCTOYHOW 30Hax Bomorogckon obnactu. ®acumones 3apernctpmposaH y 11,1—
31,4% XMBOTHBIX B CEBEPO-BOCTOYHOWN Ny 17,1-27,6% B 10ro-BOCTOMHON 30Hax (B cpeaHem, 20,4
n 21%). NMapamdurctomos otmeyeH y 9,3—-29,6% XMBOTHbIX B ceBepPO-BOCTOMHON Uy 13,4—18,4%
B Or0-BOCTOYHON 30Hax (B cpegHeMm, 20,2 n 15,6%). OObsCHsieTCa 3TO, BEPOSTHEE BCETO, TEM,
4YTO Ha AaHHOW TeppUTOPUM HaxoaaTcs HebosbluMe XMBOTHOBOAYECKME XO3AWCTBA, B YaCTHO-
cTn, dbepmepckme, C HU3KUM YPOBHEM BETepMHapHOro obcnyxusaHns. B AaHHbIX xo3ancTBax
3a4acTyl MCMonb3yeTca NacTOMLHbIA cnocob codepkaHusa B NETHUIM Nepyog Npu HepocTaTtke
WY MOMIHOM OTCYTCTBMU NPOMUNaKTUYeCKMX 1 nevyebHbIx meponpuaTuin. >KuBoTHbIe cogepxar-
CS B HEYAOBMNETBOPUTENBbHOM COCTOSIHWW, BbINACalOTCA Ha nacTbuiax, 3apocLumMx KycTapHuKa-
MW, OKPY>KEHHBIX 3anyLeHHbIMM MenMopaTUBHbIMM KaHanamu, 3a4acTyto nactoua Haxogarcs
B NleCHON, 60NoTUCTON 30HE. Takke HepeaKUM ABNSETCA COAEPXKaHNE XNBOTHBIX B OTOPOXXEHHbIX
3aroHax nop oTKpbITbIM HeGoM 6e3 Bbinaca nnum 3aroHax «nepeaepXkny Mmexay Bbinacamu Ha ne-
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pvoa YTPEHHEro 1 BeYepHero AoeHus. B Takmx 3aroHax ckannuBaeTcst HaBo3, 06pa3yoTcs Nyxu
U rps3b, YTO CO34AET NPEANOChINKA Pa3BUTUIO U PA3MHOXEHMIO B HUX MOMITOCKOB — MPOMEXY-
TOYHBIX XO39€B TpeMaTos,.

Haunbonee HM3KUIA NPOLIEHT 3KCTEHCMHBA3MPOBAHHOCTMN reflbMMHTaMM YCTaHOBIEH B 1Oro-3a-
nagHomM Knumartudeckon 3oHe. dacumonesom 3geck 3apaxeHbl 10% >XMBOTHbIX, NnapaMmducTtoma-
To3amun — 10,3%. Ha gaHHon TeppuTopum, Hapsigy ¢ HeGOMbLLUMMUN hePMEPCKUMU, PacronoXxe-
Hbl KpYMHENLINe arponpoOMbILLIIEHHBbIE XONANHIUN Y CENbCKOXO3SINCTBEHHbBIE NPEAnpUsTAS No no-
ny4YeHni0 Moroka. BeTeprHapHo-300TeXHMYECKOE 06CMYKMBaHUE XMBOTHBIX B TAKMX XO3ANCTBaX
NPOBOAWTCH Ha OOMKHOM YPOBHE, MpodunakTnyeckne MeponpuaTsa 3aHUMarT BaXKHOE MECTO
B JAHHOM acnekTe, pyKOBOAMTENWN M CNeLuanmcTbl XO3ANCTB COTPYAHNYAIOT C permoHanbHbIMM
n cronnyHeiMn HUW, perynsipHO NpoBOAAT M MOCeLLanT CEMUHapbl, TPEHUHIUN, KOHMEPEeHLMN.
Takum 06pa3om, B AaHHbIX XO35IMCTBaX B pe3yrnbrate Hay4HO-000CHOBaHHON, 3EKTUBHOM Ni-
HUM NPOOUNAKTUKN OTMEYaoT HU3KME NPOLEHTLI 3aboneBaemMocTy, B TOM Y1Che U napasuTtap-
HOW 3TMONOTNN.

B pesynbrate npoBedeHHbIX MCCNENOBaHWN XUBOTHBIX U OTAEMbHbLIX OPraHoB, yCTaHOBIe-
Ho, 4yTo pop Fasciola (Rudolphi, 1819) npeacraBneH eguHCTBEHHbIM BUAOM Fasciola hepatica
(L., 1758), a nogoTtpsia Paramphistomata (Schidat, 1936) aByms Bugamu Paramhistomum cervi
(Zeder, 1790) v P. ichikawai (Fukui, 1922).

B pesynbraTte exxemMecsiyHbIX KONMPOOBOCKOMMUYECKUX UCCIIeQ0BaHWIN NOronoBbs KPYMHOro po-
raToro ckoTta yCTaHOBWMM, YTO BbiNacaBLUMECs B3POCHble XUBOTHbIE UHBA3UpPOBaHblI TpemMaTo-
Aamu BO BCe Ce30HbI rofa. B TeyeHne roga oTMevyeHa 3HauMmMas pasHula B CTPYKType M MrnoT-
HOCTW MONyNAUMM TpeMaTo B OpraHm3me KpynHOro poratoro ckota. OKCTEHCMHBA3MPOBAHHOCTb
dacLmonesHon nHBa3neln B TedeHne roga Bapbuposana ot 34,8 0o 52%, 3apaxxeHHOCTb napam-
ductomamm — ot 50 o 65,2%. MakcMmManbHy0 9KCTEHCUBHOCTL MHBAa3WKM Y BblnacasLuerocs
KpYMnHOro poraToro ckoTta Tpemartogamu (cpacumonamm u napamegurctomamm) oTMedanu B 3MMHUNA
N 3VMHEe-BECEHHUI nepuog. YCTaHOBMNEHO TaKke, YTO C yBENMYEHNEM 3KCTEHCMBHOCTY MHBA3WM
YBENUYMBANOCH Y YUCIO AWl (JIMYMHOK) reNbMUHTOB B (heKanmsax GOMnbHbIX XMBOTHbIX. Makcu-
MarbHas MHTEHCUBHOCTb MHBa3uM (3K3. aul (NMnYmMHOK) /1 1 dpekanun) coctasuna: dacumonamm—
49,0+2,4 B pekabpe, napamcpucromamm — 31,4+3,7 B utone.

YCcTaHOBMEHbI CPOKU 3apaXkeHnst TpemaTogamu TENAT NepBOro roga Bbinaca B ycrosusix Bo-
noroackon obnactu. Brnepsble saiua dacumon n napampucTom B hekanusax OaHHOW rpynnbl
XKMBOTHbIX Havanu nosiBNATLCS B OKTAOpe. [lanee no mecsuaM 3KCTEHCMHBA3MPOBAHHOCTb Tpe-
mMarogamu TeNAT NOCTENEHHO YBeNnuynBanach, AOCTUras MakcumarnbHbIX nokasarenen dacumo-
namu B sHBape—deBpane, napamguctomamm — B heBpane—mapre. Takke HaMu OTMEYEHO, YTO
y OaHHOW rpynnbl XXMBOTHbIX C MOBbILLEHNEM 3KCTEHCUHBA3MPOBAHHOCTU YBENUYMBANOCh U YMC-
no AN (NMMYMHOK) NapasvToB B hekanusx.

Takvum obpasom, TensATa NepBoro roga Bbinaca B ycnosusix Bonoroackon obnactu HavymHatot
3apaxaTtbCsl renbMYHTaMmM cpasy e nocrne nepesoga Mx Ha nactbuwHoe cogepxaHue. Obbsc-
HSIeTCA 3TO, CKOpee BCEero, TeM, YTO MHBA3MOHHbIE NUYMHKM reNbMUHTOB CMOCOOHLI NEPe3nMOBbI-
BaTb B OpraHnM3me NpoMeXyTOYHbIX XO35€B U BO BHELLHEW cpefe, TeM cambiM 0BycrnoBnveaercs
CTOMb PaHHEE 3apaXKeHMWE XMBOTHbIX MApTEHUTaMU reflbMUHTOB reHepaumu npownoro roga. Oa-
HaKo crnegyet OTMETUTb, YTO Hambonee 3HauUTernbHash 9KCTEHCUHBA3MPOBAHHOCTbL MOSOAHSIKA
TpemaTtogamu NpuUXoAuTCst Ha Gonee No3gHUE OCEHHWME U 3UMHME Mecsubl. C y4eToM CpoKoB
MapUTOrOHUN, AaHHbINA (DaKT yKa3biBAET Ha TO, YTO B OCHOBHOM 3apaXKeHue TenaT NpOUCXOANT
NWYMHKaM1 NapasuToB reHepaLun TEKyLLEero roga.

Mpu n3yyeHun Bo3pacTHbIX OCOOEHHOCTEN MHBA3NPOBaHMUS KPYMHOrO poraTtoro ckota Tpema-
TOAaMM YCTaHOBIIEHO, YTO XKMBOTHbIE Pa3HbIX BO3PACTHbIX PYNM MHBA3MPOBaHbl B Pa3fM4yHOM
cteneHn. C BO3pacTOM XMBOTHbIX WMHBA3MPOBaAHHOCTbL MX dhacumonamu v napamductomamm
3HAYUTENBHO MOBLILLIAETCH C OAHOBPEMEHHBIM YBENUYEHMEM YUCTa AL, TpeMaTos, B doekanusix.
Haunbonbluee 3apaxeHve TpemaTtogamu perncTprpoBani y XXMBOTHBIX B Bo3pacTe craplue 5 net
[2, 3].

YCTaHOBMEHO, YTO acCoLUMMPOBaHHbIE WHBA3WW KPYMHOrO POratoro CKOTa BCTpevalTcs
BO BCEX NPUPOAHO-KNMMATUYECKUX 30HaxX 06nacTu, NpuyeM, 3a4acTyto OHU SABMSAOTCS OCHOBHOM
dopmMon napasmTupoBaHus. Hanbonee yacto oTMevaeTcsa CMeLLaHHOE napasnTMpoBaHue dac-
uvon n napamdwuctom (13,4%) n dacumon n gukpouenun (9,6%). iHBa3wnio, BbI3BaHHYO acco-
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unaumen (cpacumonsl + gukpouenuu + napamgucTomMbl), oTmedanu y 3,4% xMBOTHbIX. Hepeako
OoTMeYanu COBMECTHOE Mapa3uTupoBaHue Tpemartos U Hematog (dacumones + CTPOHMUNSATO3bI
YKKT, napamdmctomatos + cTpoHrunsitosbl KKT) — 6,2%. MoHoMHBa3nM No CpaBHEHWIO C MUK-
CTUHBA3USAMM KPYMHOTO POraToro CKOTa BCTPEYANTCA 3HAYMTENbHO pexe. o Hawwmm Habnoge-
HUSIM, SMN300TOMNOMMYECKMIN NPOLECC MPU acCOUMATUBHBIX MHBA3USX aKTUBM3UPYIOT credyrolime
haKTopbl: HEYOOBNETBOPUTENbHBbIE YCMOBUS COAEPXKaHWUS XMBOTHBIX, HEAOCTATOK B UX paLMOHax
MWKPOSIEMEHTOB U BUTAaMWHOB, 3arpsi3HEHHOCTb MOMELLEHUIA, TEPPUTOPUIA hEPM, KOMIMIEKCOB,
nacTouLL MHBA3MOHHBIMN KOMMOHEHTaMU. BaxkHyl0 pornb MrpaeT elle U aHTPOMOreHHbIn dakTop
(HapyLLeHVe TMrmeHnYecknx NpaBus, UrHOpUpPoBaHUE BETEPUHAPHO-CAHUTAPHbIX TpeboBaHuiA) [5].

B pesynbrate usyyeHus BCTpe4aeMOCTV MOJIIOCKOB B Hauboree pacnpocTpaHeHHbIX 6uo-
TOnax U AVHAMUKM UX MHBA3UPOBAHHOCTU NMapTEHWTaMM TpemaTton YCTaHOBMEHO, YTO NepBble
0ocobu Manoro npyaoBMKa M OKaWMIIEHHOW KaTyLUKW MOSIBMSIKOTCS B MENMOPATUBHbLIX KaHanax
N MOYaXkrMHax yxe BO BTOPOW Aekaje Masi: B pasHble rofbl Ha 1 M2 HaCYMUTbIBany COOTBETCTBEHHO
5,7+3,0 n 6,0+2,0 ak3. B nepBoi gekage aBrycra 3acensiemMocTb 61OoTonoB Monsmckammn [o-
cturana makcumyma. Co BTOpoW AeKafbl aBrycta YMCNeHHOCTb NPYSOBUKOB M KaTyLUeK nocTe-
NMEeHHO yMeHbLLUanach U yXxe B OKTSIOpe MOMSOCKOB BO BPEMEHHbIX O1MoTonax He obHapyXusanu.
OTmMevanu Takke TOT pakT, YTO Npu 3acendaemocTy 6uoTonos nactéuwy, monntckamu Planorbis
planorbis pe3ko CHWXaeTcs YMCNEeHHOCTb nonynauun Lymnaea truncatula. To-sugnmomy, nep-
Bblli CNOCOGEH BbITECHSATL ApYyrie Buabl.

JIN4MHKM TpemaTon Ha4YMHaKT NOSABMATLCS B OpPraHM3me MOSSIOCKOB B NEPBOW AeKafe NIOHS.
[anee nHBa3npoOBaHHOCTb NPYAOBMKOB M KaTyLLEK MOCTENEHHO yBENWYMBAETCA U OCTUraeT Mak-
cYMyMa B More—aBrycte. 3aTteM 3KCTEHCMHBAa3UPOBAHHOCTbL L. truncatula v Pl. planorbis uepka-
pusimu cpacumon 1 napamgrCcToM NOCTENEHHO CHUXKAETCS, NPUYEeM MHBA3NPOBAHHbLIMU OCTalOTCSA
nyWb ocoby Manoro NpyaoBMKa U KaTyLLek B MENMOPATUBHbLIX KaHanax 1 3abonoYeHHbIX y4acT-
Kax nactouwy, a B okTAObpe napTeHnT napasunta He obHapyXuBanu BoobLLe, T. K. B 3TOT Nepros
He Haxoaunm u cammx MonsICKoB [6, 7].

Mpu nenbitaHun dackoumaa B gose 10 mr/kr (no OB), renbmuumnaa — 7,5 /100 kr, okcukno-
3aHuga — 5,25 wr/kr, anbbengasona — 15 mr/kr (no AB) n cesona — 14 n 20 mr/kr (no AB) npu
dacumonese 1 napamUCTOMO3€e KPYMNHOro poraToro CKota B NPOU3BOACTBEHHbIX YCIOBUAX MO-
NoYHbIX dhepM 1 KoMnnekcoB Bonoroackol obrnacTy yctaHoBneHa nx Bbicokast 3PEKTUBHOCTb.
Mpu dacumonese achdekTMBHOCTL cocTaBuna gackoumaa 100%, renbmuumaga 100 m desona
92%, npu napamcpuctomosde — cootsetrcTBeHHO 100, 84 1 80%. AnbbeH, YacTo NPUMEHsIEMbIN
B XO3AWCTBax pernoHa, okasancst HaumeHee 3eKkTuBHbIM. Kaknx-nnmbo oTKNoHeHun oT pmano-
TNOMMYECKUX HOPM Y XXMBOTHbIX, NOMyYaBLUNX aHTUrENbMUHTMKU, OTMEYEHO He ObIno.

PaspaboTtka Mep NpodunakTukM Tak UIn MHayYe CBsid3aHa C M3YyYEeHHbIMY paHee BOMpocammu
3nM300Tonorun, GUoNornK, 3KONOrMn TpeEMaTo B pa3pese U3y4aeMoro pernoHa 1 npeacTaBnser
cUCTeMy nocrefoBaTerbHbIX MEPONPUATUIA, BKIOYaoLWwmx B cebsa Mepbl nactouLiHom npodu-
NaKTVKK, Kak peluarLme, a Takke guarHoctumdeckme u nedvebHo-npodunaktnyeckme. [aHHble
MEepOonpuUATUS NPeLyCMaTPUBAOT KOPPEKTUPOBKY MITM MOSMHYK 3aMeHy TEXHOMOIrMN CoAepXKaHus
XUBOTHbIX B HEOGNArononyyHblX N0 TpemMaTogo3amM X03siIMCTBaX, BKIHOYAOT Mepbl MO NpeaoTepa-
LLEHWIO 3apaXKeHUs1 reNlbMUHTaMM KMBOTHBIX HA NAacTOMLLAX M BbIryIbHbIX y4acTkax, OnTMMU3u-
PYHOT CPOKM ANArHOCTUYECKUX UccreqoBaHnii U gerenbmudtudauui [1, 8, 10].
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Abstract

Objective of research: To study the epizootiology of trematodoses of cattle from dairy
cattle farms in the Vologda region; to estimate the anthelmintic efficacy of Fascocide, Helmicide,
Oxiclozanide, Albendazole, Fezole, Alben.

Materials and methods: A preliminary analysis of veterinary reports of the Department of
Veterinary Medicine, the regional Stations on Fight against Diseases in Animals, meat-processing
plants and slaughter units, Laboratories of Veterinary and Sanitary Expertise was carried out for
the period 2005-2009 according to the Forms «1-Vet» and «5-Vet». Coproovoscopic examinations
of cattle were conducted monthly to determine seasonal and age dynamics of infection. Biological
features of intermediate hosts were studied by standard methods. Fascocide at the dose of 10
mg a.i./kg, Helmicide — 7,5 g/100 kg, Oxiclozanide — 5,25 mg/kg, Albendazole — 15 mg a.i./kg
and Alben — 10 mg a.i./kg were used against fasciolosis and paramphistomosis in cattle under
production conditions in dairy farms and complexes of Vologda region.

Results and discussion: The rates of trematode infection in various climatic and geographic
zones of the region are different. The highest level of infection was registered in the North Eastern
and South Eastern zones, and the lowest — in the South Western.

Adult cattle are infected with Fasciola hepatica, Paramhistomum cervi and P. ichikawai all
year round; the maximum peak of infection is registered in winter and spring seasons. First signs
of trematode infection in calves of the first grazing season are observed at the beginning of the
pasture season, which is the evidence for the overwintering of helminth larvae in intermediate
hosts. Trematode infections manifest commonly as mixed infections.

First individuals of Lymnaea truncatula and Planorbis planorbis appear in biotopes in the
second decade of May, reaching the maximum number in August. Their infection with trematode
parthenites is observed in the period from the first half of June to October; the maximum peak of
infection — in August. The most effective preparations for dehelmintization against Fasciola spp.
and Paramhistomum spp. are Fascocide, Helmicide and Fezole.

Keywords: helminthiasis, trematodosis, epizootology, ecology, biology, treatment, cattle,
Vologda region.
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NMAPA3UTbl OEbIKHOBEHHOM LLIUMOBKU
COBITIS TAENIA LINNAEUS, 1758 (PISCES: COBITIDAE)
B CAPATOBCKOM BOAOXPAHUITULLIE

MuHeeBa O.B.
MHctutyT akonorun Bomxkckoro 6accenHa PAH, 445003, Camapckas obnactb, . TonbaTTu, yn. KomauHa,
10, e-mail: ksukala@mail.ru

Pedepat

Llenb nccnenosaHuii — n3y4mTb BUAOBOW COCTaB (payHbl Mapa3nToB M NOKa3aTenu 3apaxeH-
HOCTU 0BbIKkHOBEHHOM LWmMnoBkn Cobitis taenia Linnaeus, 1758 CapaToBckoro BogoxpaHunuia.

Matepuanbl u metoabl. C6op maTepuana nposoaunnu B aksatopum MopaoBo-KonbLoBcKkoro
yyacTka BogoxpaHunuwia (cpefHsst Yactb Bogoema) B 2009 n 2014-2015 rr. OtnoB pbib ocy-
LLIeCTBNSAMNM C MOMOLLbIO rapobuonornyeckoro cavka. Bcero metogom nonHoro napasmronornye-
CKOrO BCKPbITUS UCcrneqoBaHo 47 9k3. 0ObIKHOBEHHOW LwmnoBku. Coop, durkcaumo n kamepanb-
Hyt0 06paboTKy napasvMTonorMyeckoro Martepmana ocyLLecTBANU No O6LLENPUHSATON MeToaukKe,
BMOOBYH AMArHOCTUKY NMapasuToB — Mo onpegenutensm. [ns oueHKy 3apaKeHHOCTU pblb mc-
nonb3oBany OOLLENPUHATbLIE B Napa3vToONorny nokasaTenu: SKCTEHCMBHOCTb MHBA3UMU, UHTEH-
CVBHOCTb MHBa3WW U MHOEKC 0bMnMsA napasvToB.

Pesynbratbl 1 obcyxaeHne. Y 0BbIKHOBEHHON WunoBkn CapaToBCKOro BOAOXpaHWNMLLA 3a-
perucTpmpoBaHo 7 BUAOB MNapa3nToB, OTHOCALMXCS K 5 knaccam: Monogenea — 1, Cestoda — 1,
Trematoda — 3, Nematoda — 1, Bivalvia — 1. BugoBon coctaB napasuToB 1 ypoBEHb NHBa3Nn
UMW XO35IMHa HAaXoAWUTCS B MPSIMON 3aBMCMMOCTM OT 06pasa XU3HU 1 nuTaHus pblb. MuTasce uH-
Ba3vpoBaHHbIMU NPUAOHHBIMU U 3apOCNeBbIMIN 6ECNO3BOHOYHBIMU (ONIMIOXEThI, NINYUHKM U UMa-
ro HaceKkoMbIX), LLMMOBKA 3apa)kaeTcs Tpemsi BuaaMu renbMUHTOB. YeTbipe Buaa napasvToB
3apaXkaloT X03dMHA aKTMBHbBIM NyTeM. BonbLUMHCTBO OGHApPYXXEHHbIX MapasvToB ABMSAOTCS LUK-
pokocneunnyYHbIMU, BCTPEYAIOLWUMNCS Y pblb pasnunyHbIX cemencTs 1 oTpsaos. MNapasuTtoda-
YHa LUMNOBKU BKMOYAET OOUH BUA, y3KkocneunduyHbii ana Hee (MoHoreHest Gyrodactylus latus
Bychowsky, 1933) n oauH Bua, cneunduyHbin Ans BeloHOBbIX pblb (cem. Cobitidae) (meTauepka-
pus Holostephanus cobitidis Opravilova, 1968). ns 4YeTbipex BUAOB Napa3uToB LMMOBKA CMYXUT
OKOH4YaTenbHbIM (ePUHUTUBHBIM) XO3AMHOM, N9 TPEX — NPOMEXYTOYHBIM (4ONOMHUTENBHBIM).
[JomuHaHTHBIM BMAOM B cocTaBe napasuTtodayHbl C. taenia aBnsetca Tpemartoga H. cobitidis
(mtc.), akCcTEeHCMBHOCTb 3apaxeHusi kotopon gocturaet 97,9% npu nugekce obunusa 10,8 aka.
JInumHka cocanblymka 3apaxaeT pblby akTUBHBLIM MyTEM, BHEAPSISICb YEPE3 KOXHbIE MOKPOBbI.
K uncny Hanbonee naTtoreHHbIX ANS LLMNOBKU NapasMToB OTHOCATCS MOHoreHest G. latus, meTa-
uepkapum Tpematod H. cobitidis n Paracoenogonimus ovatus Katsurada, 1914, nuinHka Hema-
Toabl Raphidascaris acus Bloch, 1779.

Knouesbie criosa: 06blkHOBEHHas wmnoBka, Cobitis taenia, napa3nTbl, 3apaxeHHoCTb, Capa-
TOBCKOE BOOOXPAHUMMLLE.
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BBepgeHue

K wwmnoBkam popga Cobitis cemenctBa BbloHOBbIX (Cobitidae) oTpsiga kapnoobpasHbix
(Cypriniformes) oTHocAT okorno 45 BMAoB HEGOMbLUNX AOHHBLIX PbIOOK, 06UTaLWMX B MPECHOBOA-
HbIX 1 CONMOHOBaTOBOAHBIX Bogoemax EBponbl, A3nm n CeepHont Adpukn [24]. Ha Tepputopumm
Poccun BcTpeyatotesa wimnoskn 5 Buaos, 2 U3 KoTopbix (cvbupckas wunoska C. melanoleuca
Nichols, 1925 n o6bikHoBeHHas wunoska C. taenia Linnaeus, 1758) obutatot B 6accenHe Bonru
[21, 22].

LLinnoBkuM, Kak BbIICHWNOCL Griarogaps UMTOrEHETUYECKUM U MOSEKYNSIPHO-FEeHETUYECKUM
WCCNEeAoBaHUAM, OTHOCATCS K OAHON U3 YHUKANbHEWLWMX FPynn He TOMbKO pblb, HO KU BCEX MO-
3BOHOYHbIX, KOTOpble CMOCOOHbI 06Pa30BbLIBaTh pasnvyHbIE MEXBUOOBbLIE TMOPUAHbLIE AN-, TPU-
1 TeTpannongHble popmbl; BONBLUMHCTBO M3 HUX NPEACTaBMEHbl TPUMMOUAHBIMUA KITOHANbHO-
TMHOTEHETMYECKN pasMHOXalLWMMmcs camkamu [4]. B HacTosiLee BpeMst YMCO U3BECTHbIX Bro-
TMnoB (rmMbpuaHbix copm) WwunoBok B BocTouHon un LieHTpansHoi EBpone coctaBnsieT okono
OBYX [ecATKoB. BonblUMHCTBO 3TMX GUOTUMOB COCTaBNSOT Tak HasbiBaeMbli 6onbLuon Cobitis
taenia-rMbpunaHbIN KoMMnekc [24].

CucrtemaTuka WMnoBoK TpebyeT AONOMHUTENBHOMO U3y4YeHUs C MPUBIIEYEHNEM HOBbIX METO-
[0B; BeCbMa NepcrnekTUBHbIM NPEACTaBASETCS NPUMEHEHE AaHHbIX Mapas3MTonorMyeckoro uc-
cnegoBaHus pbib.

CornacHo nutepaTtypHbIM UCTOYHUKam [6-9, 16, 17], B 6acceliHe Bonru anst 06bIKHOBEHHOM
LLIMMOBKN M3BECTHO 37 BMOOB NapasnToB, OTHOcALMXCA K 8 knaccam: Kinetoplastomonada — 2,
Myxosporidia — 3, Peritricha — 3, Monogenea — 3, Cestoda — 5, Trematoda — 14, Nematoda —
4, Crustacea — 3. UccnepoBanus, npoBeaeHHble B Havane 1990-x rr., BbisBMnM y wmnoeku Ca-
paToOBCKOro BogoXpaHunuiia 7 BMOoB NapasnTos, B T. Y. ABa BMAA CMM3UCTbIX CMOPOBUKOB, OANH
BW, MOHOTEHEN, TpY BMAa TpeMartog U oauH Bua Hematog [2].

Llenb HacTosiwen paboTbl — XapaKTepucTUka BUOOBOIMo cocTaBa (payHbl Napa3vToB 0ObIKHO-
BEHHOW LWMNoBKN B CapaTOBCKOM BOAOXPaHUIULLE.

MaTtepuanbi u meToabl

B ocHoBy paboTbl NONOXeHbl Matepuansbl, NoryyYyeHHble B pe3ynsrate napasuTornormiyecko-
ro BCKpbITUSt 47 3Kk3. 00OblkHOBEeHHOW wwumnoBkn B 2009 n 2014—2015 rr. Pbi6 oTnaenueanu B ak-
BaTopun MoppoBo-KonbuoBckoro yyactka CapaTtoBckoro BogoxpaHunumia (53°10° c.w.—49°26°
B.A.) (CpegHsis YacTb BogoemMa) C MOMOLLBH rmapobuonornyeckoro cadka. [inmHa nccneqoBaH-
HbIX XMBOTHbIX (CTaHAapTHasa anuHa Tena SL) [20] coctaBuna ot 40,0 go 104,2 mm. BekpbiTne
pbI6, cbop, hrKcaumio 1 kameparnbHy 06paboTKy NapasnToB OCYLLECTBASANMN MO OBLLENPUHATON
mMeToauke [3] ¢ y4eToMm AOMNONHEHU NO MeTauepkapuam Tpemartog [23], BUAOBYIO ANArHOCTUKY
napasuToB — no onpegenutensam [18, 19, 23]. MatemaTtuyeckyto 06paboTKy NpoBOAMN B Nake-
Tax nporpamm Microsoft Excel. [1ns konn4yecTBEHHOM XapaKTEPUCTUKM 3apaKeHHOCTM XXMBOTHbIX
Mcrnonb3oBany obLenpuHATbIE B NapasuTonorMm nokasartenu: 3KCTEHCUBHOCTb MHBAa3UN, UHTEH-
CMBHOCTb MHBA3WW U UHOEKC 0OMINnSA NapasvToB.

PesynbraThbl u obcyxaeHue
Y C. taenia, OTNOBNEHHbIX B CpeaHeM yyacTke CapaToBCKOro BoAoXpaHunuwa, obHapyKeHo
7 BMOOB NapasuToB, OTHOCALLMXCS K 5 knaccam (Tabn.1).

Tabnuuya 1
I'Iapa3uTb| 0ObIKHOBEHHOM LLIMNOBKU B CapaTOBCKOM BoAOXpaHUNnuuie

Mapasut Nokanusauus MN,% NN, aks. MO, aks.
Monogenea
Gyrodactylus latus
Bychowsky, 1933 YKabpbl, nnaBHUKM 21,28 1-5 0,45
Cestoda
Biacetabulum appendiculatum KULLEYHMIK 6.38 1-3 0.11

(Szidat, 1937)
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OkoH4aHue Tabn. 1

Mapasut Nokanusauus MN,% NN, aks. MO, aks.

Trematoda

Allocreadium transversale

(Rudolphi, 1802) KuniieyHuk 53,19 1-14 2,36

Holostephanus cobitidis, mtc.

Opravilova, 1968 MblILLbl 97,87 2-320 51,06

Paracoenogonimus ovatus, mtc.

Katsurada, 1914 Y [SITNS] 6,38 1-3 0,13
Nematoda

Raphidascaris acus, larva Il

(Bloch, 1779) MNeyeHb 4,26 1 0,04

Bivalvia
moxuamn Unionidae Xabpbl 2,13 2 0,04

lMpumeyaHue. AN — aKCTEHCUBHOCTb MHBa3uu, I — nHTeHcMBHOCTL MHBa3uu, MO — nHaekc obunus
napasuToB.

MoHoreHeun B cocTtaBe napasutodayHbl 06bIKHOBEHHON LLIMNOBKM NPeACTaBrneHbl €4UHCTBEH-
HbIM BUAOM — crneundunyHon G. latus, nokasatenu 3apaxeHHOCTU KOTOPOW OTHOCUTENBHO HEBBbI-
coku (Tabn.). CnegyeT OTMETUTb, HYTO 3apaXKEHHOCTb X035IMHA MOHOTEHETUYECKUM COCarbLLUKOM
NpPaKTUYeCcKN He M3MeHUnacb no cpaBHeHuto ¢ 1990-mm rogamm (SKCTEHCMBHOCTb MHBA3UKN CO-
ctaBnsana 22,22%, nigekc obvnusa 1,00 ak3.) [2].

Llectopa B. appendiculatum, npnobpeTaemasi LWMNOBKOW B pe3yrbraTe NUTaHWUs ONMroxetamm
Tubifex tubifex (Miller, 1774) v Limnodrilus claparedeanus (Ratzel, 1868), nmeeT HM3Kyt0 BCTpe-
4aeMOCTb U YNCIIEHHOCTb B MONynsumm xo3sinHa (1Tabn.). MNMapasut sensetcsa pegkum B Caparos-
CKOM BOL,0XPaHWIMLLE; MOMUMO LLMMNOBKM 3aperMcTprMpoBaH Yy netla, nokasaTteny 3apaXxeHHOCTH
KOTOPOro Takke HEeBbICOKM (3KCTEHCMBHOCTb MHBa3umn 2,70%, nuaekc obmnnusa 0,03 ak3.) [2].

B cocraBe uccnegoBaHHOM napasutodayHbl HamboMbLIMM YMCIIOM BUAOB MpEACTaBreHbI
avreHeTndeckne cocanbyku (Tpu Buaa, 42,9%). 3apaxeHue LWMNOBKU KULIEYHOW TpemMaToaomn
A. transversale nponcxoguT Yepes BOAHbIX NMYMHOK HAaCEKOMBbIX; AOCTAaTOMHO BbICOKME MOKasa-
TENW MHBa3nKn xX03sinHa (Tabn.) CBUAETENbLCTBYOT O 3HAYUTENIbHOM YPOBHE NoTpebneHust piba-
MW 3TOW rpynnbl OpraHn3MoB. BmecTe ¢ TeM [ons 3apaKeHHbIX YEPBSIMU XXUBOTHbIX CHM3UNAch
no cpaBHeHuto ¢ 1990-mu rr.: ¢ 80,00% [2] mo 53,19%. HecmoTpsa Ha TO, 4TO NapasuT ABNAETCS
wmnpokocneundnyHbim [19], B CapaToBckom BogoxpaHunuile Tpematoaa A. transversale nomu-
MO LLMMOBKN OBHapy>KeHa TOMNbKO Y BbiOHA (HaLUW JaHHbIE).

[Ba B1aa TpemaTon Ha NMYMHOYHOW CTaMKn 3apaxarT X03siMHa akTUBHbLIM NMyTeM, BHeapsi-
SICb Yepes KoxHble nokpoBbl. MeTauepkapus H. cobitidis, cneunduyHas peibam cem. Cobitidae,
XapakTepusyetcsi HanboNbLLIMMK NoKasaTensiMn 3apaXKeHHOCTU, ABMASICb JOMUHAHTHBIM BUAOM
B cocTaBe napasuTtodayHbl. B CapaTtoBckoM BogoxpaHunuie cocanbLimK 3apermcTpMpoBaH Tak-
Xe y 6bl4koB cem. Gobiidae: kpyrnska, ronosaya v uyumka [11-13].

LLinpokocneundunyHas metauepkapus P. ovatus (3apernctpuposaHa y 21 suaa poio Capatos-
CKOro BogoxpaHunuiia) [2, 11-14] asnsetca peakum napasvtom LUMMNOBKU.

Hewmatopa R. acus, npuobpetaemas LMNOBKOW B pe3ynsrate NUTaHus pyyYerHnKamu, Kyka-
MU 1 NMYMHKaMU CTPEKO3, XapaKTepusyeTca HU3KMMMW MoKa3aTensamu 3apaXeHHOCTU. [enbMuUHT
SBNseTCS WupokocneundunyHbiM B CapaToBCKOM BogoxpaHunvule. Ha ctagum nuumHkm ero o6-
Hapy>XuBatoT Y MHOTMX 6eHTocosaHbIX MUPHBLIX pbib (13 BAoB) [2]; B3pocnble YepBu 3apernctpu-
pOBaHbI Y LLYKKW, ronaens n Hanuma [2, 195].

Mmoxuauun Unionidae BbISIBNEHbI TOMBKO Y O4HOIO XWBOTHOIO U3 YMCNa UCCNeAOoBaHHbIX, YTO
onpeaensieT CToflb HE3HAYUTENbHBIN YPOBEHb 3apaeHHOCTU XO35IMHa.

Takvm obpa3om, BMOOBOWV COCTaB Mapa3nToB U YPOBEHb MHBA3WMM UMK Pbib HAaXoaMTCH B Npsi-
MOW 3aBUCUMOCTU OT 0bpasa XusHu 1 nuTanust nocnegHux. OObIKHOBEHHAA LMMNOBKA Hacens-
€T BOAOEMbl C MeAJIeHHbIM TeYEHMEM, NPUTOKM, 3anuBbl U 3aBOAM pek, Npyabl, 03epa 1 BOOO-
XpaHWUnuLLa; AepXnUTcs oObIYHO Y AHa Ha y4YacTkax C KaMEHWUCTbIM, MecyYaHbIM UMK UAUCTbIM
aHom [22]. Mpuypo4eHHOCTb LLMIMOBKM K NMPOrpeBaemMbIM MENKOBOAbSM C 0OUIbHOM BOOHON pac-
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TUTENbHOCTbLIO OMpeaensieT BUAOBOE pa3HOoOOpasne 1 CTeNeHb MHBA3UKM NapasvTamMu, akTUBHO
3apaxarLymMy Xo3smMHa (MOHOreHes, NMMYMHKM TpemaTopn, U Monntocka). Cnabas 3apaeHHOCTb
pbIb aTUMK Napasutamu (3a ucknodeHnem H. cobitidis) MoXeT ObITb Bbi3BaHa rmaporiornyeckmMm
0CoBEeHHOCTSIMM BOgOEMa — YacTbiMU KonebaHusamMmn ypoBHS BoAbl. LLiunoeBka — obutartens npu-
OpexXHOW 30HbI, KOTopas Hanbornee CUNbHO MOABEPraeTcs BO3AENCTBUIO 3TOrO hakTopa, B pe-
3ynbTarte Yero NPOUCXOAUT pa3pbiB NPOCTPAHCTBEHHOW CBA3M Napa3uToB N NX XO3SEB.

Tpu BMaa napasutoB MHBa3MPYOT pbibd no Tpoduyeckon uenu. Llectopa B. appendiculatum,
Tpematoga A. fransversale n Hematofa R. acus npnobpeTatoTcs LMNOBKOW B pe3ynbraTe nuta-
HMS pas3nMYHbIMY NPUAOHHBIMU U 3apOCNEBbIMU BECMO3BOHOYHBIMU (ONIUTOXeTamu, NUYMHKaMM
M Maro HaCeKoMbIX).

OOGHapy>xeHVe renbMVHTOB Ha NIMYMHOYHBIX CTaaMsaX pa3BuUTUSA (OBa BuAa Tpemartod U OauH
BWA, HEMATO[) CBUAETENbCTBYET 06 y4acTUm 0ObIKHOBEHHOM LLMMOBKU B PO BCTABOYHOrO, A0~
MONMHUTENBHOTO U/MNN Pe3epBYapHOro X03sMHa B LUPKYNSALMN Napa3uToB pblb, NTUL U MIeKonu-
Tarowumx. MNonoBo3penbie HemaToabl R. acus SBNAIOTCA Napasutamu Xenyaka Lwyk (obnuraTHbIn
XO35IMH), OKYHEBbIX, NTOCOCEBbLIX WM APYrMX XULLHbIX pblb (hakynsratneHo) [5]. Monoso3spensie
cTtagum (MapuTbl) Tpematoabl H. cobitidis B aKCnepyMeHTe BbipalleHbl Y YTAT, NyCTeNnbr n cepom
BOPOHSbI [23]. Y P. ovatus Kpyr oKOH4YaTenbHbIX X035eB 6ornee WpoK 1, TOMUMO NTUL, BKIOYaeT
B cebsi MnekonuTalowmx (eHoToBUAHasi cobaka, kabaH, kacnuiickas Hepna) [10], He ucknoye-
HO 3apaeHwue 4denoBeka [23]. MeTauepkapumn TpemaTos MOryT HaXoAMTbCS B pbibe HEeCKOmNbKo
neT, ogHako o6pas XM3HM 0ObIKHOBEHHOW LUMMOBKN (3aKanbiBaHUe B IPYHT, MPEenMyLLEeCTBEHHO
HOYHasi aKTUBHOCTb, HE 0Opa3yeT CKOMMEHUA) Pe3Ko OrpaHNYMBaET BO3MOXHOCTW €€ KOHTaKTa
C AePUHNTMBHBIMU XO35i€BaMy NapasuToB.

[nsa yeTbipex BuaoB napasuToB (G. latus, B. appendiculatum, A. transversale, Unio sp.) obbik-
HOBEHHas LLMMNOBKA SIBNAETCSA OKOHYATENbHbLIM (4ePUHUTUBHBIM) XO3SIMHOM.

Cpenv NapasntoB C BbISSICHEHHOW BUAOBOM NPUYHAAMNEXHOCTLI OOMNbLUMHCTBO SIBMSOTCA LWUK-
pokocneundUuyHbIMU BUaaMK, BCTpeYalLLMMMCs y pbib pasnunyHbiX cemencts n otpsgos. Mc-
crnefoBaHHas Hamu napasutodayHa BKMAKYAET OAWH BWA, Y3KOCMEUMMUYHBIA ONS LUNOBKM
(moHoreHes G. latus) n oguH BuA, cneundunyHbIn 4ns BbIOHOBLIX pbib (Tpematopa H. cobitidis).
CornacHo nutepaTtypHbIM AaHHbIM [6-9, 16,17], B 6accenHe Bonru ons 06bIKHOBEHHOW LLUMOBKM
N3BECTHO 8 BMAOB CneLmguyHbIX Napa3uToB, B T. Y. OOUH BUL MUKCOCMOPUAWIA, OOVH BUA, KPYro-
pPEeCHUYHbIX UHAY30pWIA, ABa BMAA MOHOreHen, iBa B1Aa LeCcToa 1 ABa Buaa Tpemartos.

Cpeaw 3apernctpmMpoBaHHbIX Mapa3nToB K YNCIy Hanbonee NaToreHHbIX A5 X039MHa MOXHO
OTHeCTU: MoHoreHel G. latus, meTauepkapui Tpemartog H. cobitidis n P. ovatus, NUYMHKY He-
mMaTofbl R. acus, KOTOpble NPU BbICOKON UHTEHCMBHOCTM 3apaXkeHUs CnocobHbl Bbi3BaThb rmbens
pbI6 [1].

VccnepoBanus, npoeaeHHble B 1990-1993 rr. Ha Tom ke ydacTke CapaToBCKOro BoLoXpa-
HUMULLA, BBISBUIN Y OObIKHOBEHHON LLMMOBKM 7 BUOOB MNapa3nToB 13 4 Kraccos [2], 4 13 KOTopbIX
obHapyxuBalT 1 B HacTosilee Bpems. [na Tpemartoabl P. ovatus oTMe4yaeTcsi 3Ha4YuTenbHoe
CHWXKeHWe nokasatenen 3apaxeHHocTw; A. transversale w H. cobitidis, HanpoTuB, yBenuyumm
CBOIO YMCMNEHHOCTb B MNONYNAUMM X03auHa. 3apaXeHHOCTb OObIKHOBEHHOW LLMMOBKM cneLmduy-
HOWM MOHoreHeen G. latus npakTU4ecKkn He n3MeHunack No cpaBHeHuto ¢ 1990-mu rogamu.

3aknioyeHue
Hawwm nccnenoBaHunsi nokasanu, 4YTo B HacToswee BpeMs hayHa napa3ntoB 0ObIKHOBEHHOWN
wmnoBkn CapaToBCKOro BOAOXPaHUNMLLA BKIOYAET He MeHee 7 BUAOB, OTHOCALMXCH K 5 knac-
cam. [lomrHaHTHBIM BUAOM B COCTaBe napasutodayHbl aBnsetca Tpemartoga H. cobitidis (mtc.).
MuTascb MHBa3NpPOBaHHLIMW MPUAOHHBIMU W 3apOCieBbIMM 6ECMO3BOHOYHBLIMM, LLMMOBKA Npu-
obpeTaeT Tpu BUAa reNbMUHTOB; YeTbipe BAA NapasnToB 3apaKaroT XO35MHa akTUBHbBIM MyTeM.
[nsa yeTbipex BUAOB NapasnToOB LMMOBKA CIYXUT OKOHYaTENbHbIM (4eMUHUTUBHBLIM) XO351-

HOM, AN TPEX — NPOMEXYTOYHbIM (AONONMHUTENBHBLIM).
BonbWMHCTBO OGHapyXeHHbIX NapasvMTOB SABMSATCH LUMPOKOCMEUNMUYHBIMU; OOWMH BUA
(H. cobitidis) cneundnyen BotoHoBbIM (Cobitidae), oauH Bug (G. latus) y3kocneumpuyeH Wunoske.
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PARASITES OF THE SPINY LOACH COBITIS TAENIA LINNAEUS, 1758 (PISCES:
COBITIDAE) FROM SARATOV RESERVOIR

Mineeva O.V.
Institute of Ecology of the Volga River Basin of the RAS, 445003, Samara Region, Togliatti,
Komzin St., 10, e-mail: ksukala@mail.ru

Abstract

Objective of research. To study the species composition of the parasite fauna and the
infestation rate of the spiny loach Cobitis taenia Linnaeus, 1758 from Saratov Reservoir.

Materials and methods. The material was collected in the Mordovo-Kol'tsovsky area of the
Reservoir (the middle part of the reservoir) in 2009 and 2014—-2015. Fishing was carried out
by a hydrobiological net. Totally 47 individuals of spiny loach were investigated by the method
of full parasitological autopsy. Collection, fixation and office studies were carried out using the
standard technique; diagnostics of species composition of parasites — by identification guides.
To estimate the rate of fish invasion, we used the common parasitological indices: extensity of
invasion, intensity of invasion and the index of abundance of parasites.

Results and discussion. 7 species of parasites belonging to 5 classes: Monogenea — 1,
Cestoda — 1, Trematoda — 3, Nematoda — 1, Bivalvia — 1 were found in the spiny loach Cobitis
taenia Linnaeus from Saratov Reservoir.

The species composition of parasites and the level of host infestation directly depend on
the lifestyle and nutrition of fishes. Eating the infected benthic and weed bed invertebrates
(oligochaetes, larvae and adult insects), the spiny loach becomes infected with 3 species of
helminths. 4 species of parasites infect the host using the active infestation way. Most of the
parasites found in fish from different families and groups are wide specific. The parasite fauna
includes 1 species, narrow specific for the spiny loach (monogenea Gyrodactylus latus Bychowsky,
1933) and 1 species specific for loaches (fam. Cobitidae) — metacercariae of Holostephanus
cobitis Opravilova, 1968.

For 4 species of parasites, the spiny loach is the final (definitive) host, for 3 — intermediate.
The dominant species in the composition of the parasite fauna C. taenia is the trematode H.
cobitidis (mtc.); the extensity of infection with it reaches 97,9%, the abundance index is 10,8 ind.

Fluke larvae infect fishes (using the active way) penetrating through the skin. The most
pathogenic for spiny loach parasites are the monogenea G. latus, metacercariae of trematodes
H. cobitidis and Paracoenogonimus ovatus Katsurada, 1914, the larva of the nematode
Raphidascaris acus Bloch, 1779.

Keywords: spiny loach, Cobitis taenia, parasites, infestation, Saratov reservoir.
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PACMPOCTPAHEHUE BUXTONELLA SULCATA
(JAMESON, 1926) KPYIMHOIO POIFATOIO CKOTA
B KYPFTAHCKOW OBJIACTU

LLnourtos C.K., CacdomynnuH P.T.

Bcepoccunckmmn Hay4Ho-uccrneaoBaTenbCKUi UHCTUTYT DyHAaMeHTanbHoOW U NpUKnagHon napasntonorum
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Pedepar

Llenb nccnenoBaHvsa — n3yyYeHUe YPOBHS 3apaXeHHOCTM MO pa3HbIM BO3PaCTHBLIM rpynnam
KPYMHOro poratoro ckota npocrenwmnmn Buxtonella sulcata B neTHUn nepuog npu pasHbiX TEXHO-
norusix cogepxanus B ycnoBusax KypraHckon obnactu.

Matepuanbl n metoabl. OT60p Npob nposoamnu B none 2016 roaa B xo3ancTeax KypraHckomn
obracTun ¢ pas3Hon TeXHOMNOornen cogepXaHus (HacTHbIN CEKTOP, CTOMMOBO-BbIFyNbHOE COAepKa-
Hue, cTonnoBoe copepxaHue). MNpobbl Becom 10 r oTOUPanU y XXMBOTHbIX Pa3HblX BO3PACTHbIX
rpynn M3 NpsAMON KMLLKWN U 0BbIYHBIM COOPOM CBEXUX hekanuin B NOMELLEHUSIX AN Coaepxka-
HYS XMBOTHbIX. CoBpaHHbIN MaTepuran KoHcepBupoBanu 2,5% Guxpomatom kanus. B ycrnioBumsx
nabopatopun NpoTo3oonornu n caHutTapHon napasutonorum BHAUIM um. K.N. CkpsbuHa meTo-
AamMu nocnefosarenbHbIX MPOMbIBaHWUI U 3MP-HOPManNMHOBOTO OCaXAEHNS MUKPOCKOMUYECKN
ObINo nccregoBaHo 68 Npob, NoAacYeT LMCT NPOBOAMMM B cHeTHON kamepe Mak MacTtepa.

Pesyneratbl 1 o6cyxaeHue. o pesynstatam BbIOOPOYHbLIX KOMPOCKOMUYECKUX MCCNENo-
BaHWIM KPYMHOro poraToro cKoTa pasHbIX BO3PaCTHbIX rpynn B xo3simctBax KypraHckon obna-
CTW B NETHWUM nepuop yCTaHOBIEHa UX UHBa3MpOBaHHOCTL npoctenwmnmmn Buxtonella sulcata.
OKCTEHCUBHOCTb MHBa3uMM B YacTHOM cektope konebanack ot 33,3% no 50%, B xo3s1icTBaxX
co cTonnoBbIM cogepxaHvem ot 10 0o 62,5%, B X0341CTBax CTONNOBO-BbIrYNbHOIO CoAepa-
Huem o1 0 go 85,7%.

Knroyesbie criosa: KpynHbIA poraTtbiii CKOT, AMArHOCTMKa MpPOTO30030B, MHBA3WPOBAHHOCTb
npocTenwmmm, BykcToHennbl, 6ykctoHennes, Buxtonella sulcata.

BeeaeHue

3aboneBaHuns xenyaoyHO-KMLLEYHOrO TpakTa KPYrHOro poraTtoro ckoTa akTyarnbHasi npobne-
Ma Ans KMBOTHOBOACTBA M BETEPUHAPUN B CBA3M C IKOHOMUYECKUMW MOTEPSMU MPOAYKTUBHOCTY,
a TaKkKe 3aTpaT Ha neveHne 1 AUarHocTuky, Tem bonee 3To 3aMETHO B HacTosiLLee Bpems, Koraa
TeMMbl POCTa OTPACHN CTPEMUTENbHO YBENMUMBALOTCA, bnarogaps deaepanbHbiM NporpaMMam
NpOJOBOMbLCTBEHHON HE3ABNCHMOCTU M UMMOPTO3aMeELLEHMS.

Bo3byamTensamum KMLEYHbIX MPOTO30030B Y KPYMHOro poraTtoro ckoTa aBnstoTes, Eimeria spp.,
Yawe y monogHsika (Kpacouko M.A. n ap., 2003), Cryptosporidium Spp.y UBOTHbIX C HU3KUM
MMMYHHBIM cTaTycoM (HukutuH B.®., 2007).
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Buxtonella sulcata imeeT oBoMAHOE TENO, C XOPOLLO 3aMETHbIM XXENOoOKOM, OKaliMIEHHbIM
OBYMs1 rpeBHAMN, nayLUMMmn OT OQHOrO KOHUA Tena K Apyromy; LMTOCTOM Hedaneko oT 3agHero
KoHua, paamep TpodosontoB 60-138x46-100 (100x72) MKM., LUCTblI TOHKOCTEHHbIE, BEMUYMHON
47-100 Mkm (poTo, 1,2), OYKCTOHENI bl MOPaXAKOT Crienyto KMLLIKY TOMOCTOro oTAena KuLevHuKa
(Kpbinos M. B., 1994, 1996). TakcoHomus: Cellular organisms—LlapcTtBo, Eukaryota — MNoguap-
cTBO, Alveolata —HapTun, Ciliophora —Twun, Intramacronucleata —NogTtun, Litostomatea — Knacc,
Trichostomatia-Iopknacc, Vestibuliferida-Otpsan, Pycnotrichidae-CemelictBo, Buxtonella-Pog,
Buxtonella sulcata-Bwvp, (http://eol.org/, 2016).

BykcToHennes pacnpoctpaHeH B Benukobputanum (Fox M. T., Jacobs D. E.,1996), ctpaHax
BnwxkHero Boctoka (Al-Saffar T. M. n gp., 2010) BocTtouHon EBponbl (Omeragi¢ J., Crnkié C.,
2015), CeBepHon Adpuke (Sultan K., Khalafalla R. E., 2013), FOro-BocTtouHom Asum (Hong K. O.,
Youn H. J., 1995) , CeepHoi Amepuke (Urman H. D., Kelley G. W. B.,1963), tOxxHon Amepuke
(Velazquez J. B., 1983) Ha Tepputopumn Poccun BnepBble BbISBMEH Y KPYNMHOrO poratoro ckota
B Mockosckon n Tynbckon obnactax (Lnéutos C.K., Cadmynnux PT., 2016).

[laHHble NHY30pMKM MPU HU3KOW MHTEHCUBHOCTU MHBa3uu (ganee NN) He BNUSIOT Ha Makpo-
opraHv3m naTosiormyeckn, MMTaTCa NHAY30pUM MUKPOOPraHn3MaMu, KnetTkamm Kposu (MpoMoBs
B. B., 1995).

VI npu KOoTOpOW NposiBNSETS naTonornyeckoe Bo3aencTeme npocrtenwmnx Buxtonella sulcata
Ha OpraHM3M XMBOTHbIX COCTaBMSAET ecnu ux konmdecTtso npesbiwaet 1000 ynct Ha 1 T deka-
nun (Tomczuk K. n gp., 2005). MaToreHes 3aknoyaeTcsl B BO3AENCTBUN BblAENAEMbIX TOKCUHOB
B NMPOLECCE XUIHEAEATENBHOCTN MHAPY30PUIA HA CIIN3UCTYIO KMLLEYHUKa U OBLLMIA romeocTas op-
raHnsma (Pomajbikova K. n gp., 2013).

MaTtepuanbl u meTogbl

B vtone 2016 r. Hamu B cootBeTcTBMM ¢ TOCT -54627-2011 Gbin oTOOpaH MaTtepuan (deka-
nn) OT KPYMHOro poraToro CkoTa pasHbiX BO3pacToB B 3-X panoHax KypraHckon obrnactu 3 xo-
35CTB C pa3HOW TEXHOMOIMEN codepXKaHus XUBOTHbIX. Ha 6a3e nabopatopuun npoto3oonornu
N cCaHWTapHOW NapasmTonorim Bcepoccuiickoro Hay4Ho-1ceneqoBaTenbCKoro MHCTUTYTa dyHaa-
MEHTarnbHON U NPUKNagHON NapasnTonorMmn X1BOTHbLIX U pacTeHuin nmeHn K.M. CkpsbrHa bbino
uccnenosaHo 68 npob dekanuii OT KPyMHOro poraTtoro ckoTa pasHOro Bo3pacta, B TOM 4ucre
9 npo6 (6 ot TensT 3-6 mMec., 3 ronoBbl 6 NET) OT XMBOTHbLIX YAaCTHOrO cekTopa c. H. YTaTka,
KeToBckoro paroHa, 38 npob (tensita go 2 mec. — 10, Tenkn 6-12 mec. — 8, Tenku 1-2 net —
8 1 kopoBbI JoNHOro ctaga — 12 ronoB) OT KPYNHOro poratoro ckoTa CTOMIOBOro COAEpXKaHUs
r. Kypran n 21 npo6a (tenata 1-10 gHen — 4, Tenata 1-2 mec. — 3, Tenku 6-12 mec. — 7 1 KOPOBbI
4-12 net — 7 ronoB) OT KPYMHOrO poraToro ckoTa CTOMMOBO-BbINYNIbHOTO cogepaHusa [anvaTtos-
CKOro parioHa. [uarHoCcTuKy npoBoAWM MeToAaMu NocneaoBaTenibHbIX NPOMbIBAHUA U 3dump-
¢opManuHOBOro ocaxkaeHus!, MOACHET LMCT NpoBOAMMM B cHeTHOM kamepe Mak MacTtepa.

Pe3ynbraTthbl M 06cyxaeHue

Mo pesynbratam mMccrnenoBaHUn B YaCTHOM CEKTOPE Yy MOMOAHSKA 2-6 MeC 3KCTEHCUBHOCTb
uHeasuu (ganee 3U) coctasuna 50% , y kopoB gomnHoro ctaga 33,3%. B xossancTtBe co cToi-
NoBbIM coAepxaHneMm y MorogHsika ao 2 mec. AU coctasuna 10%, y monogHska 6-12 mec.
OW pasHanack 62,5%, B Bo3pacte 1-2 roga OU 6bina 62,5% v y kopos gonHoro craga 58,3%.
B xo3d1icTBE CO CTONNOBO-BLINYMbHLIM CoAepxaHnem AU cocTBuna: y Tenar o 2-x mec. 14,2%,
B TOM YmMChne y TenaT nofgcocHoro nepvoaa o 10 gHewn unctel OBYKCTOHENN He BbISIBIIEHbI; Y MO-
nogHsika 6-12 mec. 31-42,8% v y kopoB gownHoro ctraga 9-85,7% (tabn. 1).

Bcero no obnactn O y pasHbix BO3pacTHbIX rPynn COCTaBuna: y TENAT NOACOCHOro nepuoaa
He obHapyxeHo, oT 1 0o 2 mec. -11,7%; y monogHsika 2-6 mec. -50%, y monogHsika 6-12 mec.
-53,3%, ot 1 0o 2 net -62,5% w1 y kopoB oT 2 fo 12 net -63,6% (avarpamma 1).

M > 1000 umcT Ha 1 1 dpekanuii Habntoaanm ToNMbKO B XO35MCTBE CO CTOMIOBLIM CoAepKaHu-
€M Y XMBOTHbIX 1-2 neT B 2 npobax 13 BocbMu (25%) 1y kopoB B 2 13 12 npob (16,7), y kpynHo-
ro poraTtoro ckoTa C CTOMIIOBO-BbIrybHbIM COAepKaHNeM BblCOoKyo I Habnoganu y )KMUBOTHbIX
6-12 mec. B 2 npobax u3 cemu n 'y kopos B 1 13 7 (28,6%). B yactHom cektope u y Apyrux Bos-
pacCTHbIX rPynMn KONMYECTBO LIMCT BYKCTOHEN He MpeBbILano Kputuyeckoro (tabn. 2).
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Takum obpa3om, ByKCTOHeNne3 BCTpeYaeTcs y KPYMHOro poraToro ckota BO BCEX TUMAax Xo-
3arcTB KypraHckon obnactu reorpadmyecku pacnonoxeHHon mexay Ypanom n Cubuvpsto, Hau-
6onblias O oTMevaeTcs B XO3AWCTBax CO CTOWMOBO-BbIryrNbHbIM cogepxaHnem (14,2-85,7%),
3aTemM B XO39MCTBax C CTOWnoBbiM cogepxaHnem (10-62,5%) n HavmeHbLuyto O Habnoganu
B YacTHoM cektope (33,3-50%). Mpobbl OT XXMBOTHbLIX C MPU3HaKaMn AMapeun 1 NOATBEPXKAEHHbIE
BbICOKMM KONMYeCTBOM LMCT BykcToHenn B 1 1 coekanuii (6onee 1000) B 4aHHbIX Npobax Habnto-
[anu ToNnbKo Y XMBOTHbIX: 6-12 mec -28,6%; oT 1 no 2 net-25% n'y 16,7% kopoB ot 2- Ao 12 net.

Mo Hawemy MHeHWI0, MpUBEAEHHbIE AaHHbIe MO pacnpocTpaHeHuto Buxtonella sulcata cpean
KPYMHOro poraTtoro ckota SBNATCs HOBbIMY Anst Poccuiickon ®depepaumm n TpebytoT AanbHewn-
LLEro AeTanbHOro N3y4YeHus Ha BCEX YPOBHSX, B TOM YucCIe, N0 ANarHoCTUKe, NnatoreHesy, neye-
HUIO 1 NpodmnakTuke gaHHoro 3abonesaHus. Kpome Toro, B cBA3M C OCOGHEHHOCTAMU MUTAHUSA
N pacnpocTpaHeHus LucT BykcToHens, Mbl npegnonoraem, 4Yto Buxtonella sulcata nomMnumo Tok-
CUYeCKOro BO31ENCTBUSI HA OPraHn3M, MOXKET ObITb UICTOYHUKOM MEXaHWYECKOW nepeaaqm opyrux
WHMEKUMOHHBIX GonesHen, B TOM YnUCIe fenKo3a KPYMHOro poratoro CKoTa, KOTOpbI HAaHOCUT
OrPOMHBIN YLLEep6 XMBOTHOBOAYECKOWN OTpacnu.

A
.

o

Puc. 1. LUucTel Buxtonella sulcata ysennyenne x400

HOunarpamma 1

OKcTeHCUBHOCTbL MHBa3uu Buxtonella sulcata y kpynHoro poratoro ckora
pasHoro Bo3pacTa B KypraHckoi obnactu
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PREVALENCE OF BUXTONELLA SULCATA (JAMESON, 1926)
AMONG CATTLE IN THE KURGAN REGION

Shibitov S.K., Safiullin, R.T.

All-Russian Scientific Research Institute of Fundamental and Applied Parasitology of Animals
and Plants named after K.I. Skryabin, 117218 Russia, 28 B. Cheremushkinskaya St., e-mail:
samshib@ya.ru, safiullin@vniigis.ru

Abstract

Objective of research: To study the infection rate with B. sulcata in various age groups of
cattle in summer at different management technologies in the Kurgan region.

Materials and methods. Samples were collected from animals kept under different
management technologies (private sector, stabling&pasture, stabling) in the Kurgan region in July
2016. Samples weighing 10 g were taken from animals of different age groups from the rectum or
by usual fecal gathering in animal premises.

The collected material was preserved with 2% potassium dichromate. At the Laboratory
for Protozoology and Sanitary Parasitology of the All-Russian Scientific Research Institute of
Fundamental and Applied Parasitology of Animals and Plants named after K.I. Skryabin, 68
samples were examined under the microscope by methods of successive washings and formalin-
ether sedimentation; cyst counting was performed in a counting chamber Mc Master.

Results and discussion. The results of random coproscopic examination of cattle of different
age groups in farms of the Kurgan region in summer period revealed their infection with Buxtonella
sulcata. Extensity of infection in the private sector ranged from 33% to 50%, in farms with stable
management — from 10 to 62,5%, stable and pasture management — from 0 to 85,7%.

Keywords: cattle, diagnosis of protozooses, protozoa infection, buxtonellosis, Buxtonella
sulcata.
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B paHHoM paboTe npencTaBneHbl pe3ynbsTaTel nccnenoBaHuin 442 npob dekanuin kpynHoro
poraToro ckoTa, OynBona v OBLbl Ha 3apaXeHHOCTb MX renbMuHTamu. Mpobbl dekanuin Gbinun
B3ATbl Ha nccnegoBaHue y 171 ron. KpynHoro poratoro ckota, 128 6yneonos n 143 oel. Ha oc-
HOBaHWM pe3ynbTaToB TECTUPOBAHMS, NPOBOAMMOrO B nepuog ¢ masa 2014 r. no anpenb 2015 r,,
6bIn0 ycTaHoBneHo, 4to 81 13 171 ron. KpynHoro poratoro ckota (47.3%) nokasanu nonoxuTens-
HbI pe3ynbTaT Ha Hanu4yue renbMUHTOB, NPUYEM CTeNeHb 3apaxeHusi KopoB (55%) Gbina Boilue,
YyeM y 6bikoB (40%). 41 13 128 ob6cnegoBaHHbIX ByMBONOB NOKa3anu NONOXUTENbHbIN pe3ynbTar,
a ypoBeHb 3apaxeHus coctaun 32%.

Takvm o6pa3om, ypoBeHb 3apaxeHusi KopoB (47%) 6bin Bbilwe, YeM ObIKOB (22%).

Cawmblii BbICOKMIN YPOBEHb MHBa3UW Obin OTMEYEH Y OBEL.

Mcxoas 13 nonyyveHHbIX pesynstaTtoB MOXHO CAenaTh BblBO, YTO YPOBEHb 3apaXKeHUs Kpym-
Horo poraroro ckota coctasun 50.3%. Hemartoabl cemevictea Trichostrongylidae ssnsTcs go-
MUWHMPYIOLLMMM KaK Yy KpYMHOro poraToro ckoTa, Tak 1y OyiBOnoB. YpPOBEHb 3apaXKeHUs! )KEHCKUX
oco6eli 6bIn HAMHOTO BbILLE, YEM MYXXCKUX.

B oTHOLLEHMN Ce30HHON AUHaMUKM criegyeT OTMETUTb, YTO CaMblll BbICOKMI YPOBEHb 3apaxe-
HMS MPUXOAUTCS Ha BECEHHUI Nepuoa.

Kniroyesbie criosa: renbMUHTBI, PacnpocTpaHeHue, XBadHbIe XUBOTHble, Trichostrongylidae.
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Abstract

In the present study 442 Fecal samples from cattle, buffaloes, and sheep for contamination
with helminthes. Samples were examined from 171 cattle, 128 buffaloes, and 143 sheep. The
testing, during the period from May 2014 to April 2015, showed that 81 out of 171cattle were
positive for helminthes infection (47.3%), with the rate of infection higher in females (55%) than
in males (40%). In buffaloes, 41 of 128 tested were positive, a 32% rate of infection. Again, the
infection rate was higher in females (47%) than in males (22%). In sheep, the rate of infection was
highest of all three species. The results showed that, the infection rate among cattle were 50.3%
and Trichostrongyle species were the predominant parasites among both cattle and buffaloes.
The prevalence rate was much higher in females than males. Regarding seasonal dynamics the
highest infection rates with helminthes reported was in spring season.

Keywords: Helminthes, prevalence, ruminants, Trichostrongyle.

Introduction

The aim of this work is to investigate the helminthes infesting ruminant animals in Sohag
province, their incidence, prevalence, and the fluctuation of the infection rate during the different
seasons. Parasites in livestock and other animals cause diseases that have a major impact on
global socio-economic conditions. The current financial losses to agriculture due to parasites
seriously reduce farm profitability. The annual cost associated with parasitic diseases in sheep
and cattle in Australia has been estimated at $1 billion Australian [13] and [15] among livestock,
ruminants are one of the sources of Egypt’s national income, with production of milk, meat, wool,
hair, and hides. Moreover, their manure is a valuable soil fertilizer. Parasitic infections destroy our
animal wealth and are the biggest hindrance to successful, profitable production. The percentage
of field animals infected fluctuates with factors that include irrigation, season, frequency of
exposure, immune condition, geographic location, and climate [7]. Professional livestock
production is a business for profit. Parasitic infections adversely affect production, impairing the
livelihood of the individual farmer and the entire industry [8], [9]. Thus, there are major economic
gains to be made by taking measures to control important parasitic diseases. The current method
to control Nematode parasites in livestock is use of chemotherapeutic agents (anthelmintics).
Even with strategic treatment, this method is costly and not always effective. The excessive use
of anthelmintics has resulted in substantial and widespread problems with genetic resistance
in nematode populations. There is a need for developing improved means of controlling these
parasitic nematodes. Gastro intestinal tract (GIT) parasites are known to be widespread [10],
[11]. They lead to acute illness and death, premature slaughter, and rejection of meat parts at
inspection stations. Indirect losses include decreased growth rate, weight loss in young growing
calves, late maturity of slaughter stock, and decreasing cattle production in many regions and
countries [15]. The infections are either clinical or sub clinical; the latter is the more common
and is of great economic importance [12] .Although clinical parasitism has received considerable
attention because of its obvious severity, the study of parasitism in herds without clinical signs of
infection has been largely neglected. [3] Demonstrate that G.l. nematodes are still widespread
among adult cows in temperate climate regions, with a prevalent infection rate of between 80
and 100%. The most prevalent species found was Ostertagia ostertagi. Moreover, two reviews
suggest that sub clinical gastro-intestinal Nematode infections in adult cows can have an adverse
effect on milk production.

Materials and Methods

Ruminants of different ages and sexes were investigated during a period from May, 2015
to April, 2016 for the presence of helminthes. We examined 442 faecal samples from Cattle,
Buffaloes and Sheep. The number of samples comprised171 from cattle, 128 from buffaloes, and
143 from sheep. The samples examined were collected from farms in several places, as well as
from those brought to the clinics from Sohag, Egypt (26° 1012, N 32° 4337 E).

Collection of Faecal Sample

Faecal samples were collected in a plastic sack directly from the rectum or immediately after
defecation. Each was labeled with the data as to age, sex, date of collection and the locality, and
any apparent lesions. These samples were collected throughout the year.
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Preparation and Examination of the Faecal Sample

The preparation and examination of the sample took place on the day of collection. The
samples are first examined with the naked eye. The floatation technique with saturated salt
solution issued to detect the nematode and cestode eggs [4]. The sedimentation technique with
water is used for detection of trematodes eggs [5].

Gross Examination of Faeces

Several characteristics of faeces should be recorded, such as consistency, color, blood
and mucus, age of feces and the presence of gross parasites (some parasites, larvae, gravid
segments of Cestodes) [5].

Floatation Technique

The floatation technique with saturated salt solution is used to detect the nematode and
cestode eggs. [4]

E. Sedimentation Technique

This technique is used for detection of trematodes eggs. This method concentrates both feces
and eggs at the bottom of a liquid medium, usually water. Sedimentation detects most parasite
eggs [5].

Data Management and Analysis

All the data collected (age, species, and parasitic infestation) is entered to an MS excel
sheet and analyzed using SPSS version 16. Descriptive statistics were used to determine the
prevalence of the disease and the x2-test was used to look at the significant difference between
age and species of the host with parasites.

Results

The present study revealed that of 442 faecal samples from cattle, buffaloes and sheep, 81 of
171 examined cattle (47.3%) were positive, and the rate of infection was higher in females (55%)
than in males (40%). In buffaloes examined, 41 of 128 tested positive for the infection (32%), and
the infection rate was higher in females (47%) than in males (22%). The prevalence in sheep
was much higher than in cattle and buffaloes. Among sheep examined, 72 of 143 were positive
(50.3%), and again the rate of infection was higher in females (56%) than in males (45.4%).

Concerning the seasonal dynamics of infection in cattle, the highest infection rate was in spring
season (60.4%), followed by summer season (50%), autumn season (42%), and winter season
(33.3%). In buffaloes, the highest infection rate was in spring season (50%), then summer season
(36%), followed by autumn season (25%), and winter season (19.5%). In sheep the seasonal
infection rate was highest in spring season (55.5%), followed by autumn season (50%), winter
season (48.5%); the lowest rate of infection was in summer season (46.8%).

The study of the types of parasites found in cattle showed that the most prevalent helminthes
were Trichostrongyles, Toxocara vitulorum, Moniezia spp. (64.1%, 39.5%, and 24.8% respectively),
followed by Strongyloides papillosus, Fasciola, Trichuris spp., and Dictyocallus viviparus
(14.8%, 13.5%, 8.6%, and 3.7% respectively.) In buffaloes the most prevalent helminthes were
Trichostrongyles (70.7%), Toxocara vitulorum (56%), Moniezia (19.5%), Strongyloides papillosus
(14%), Fasciola (12%), and finally lung worm (2.4%).

In sheep the most prevalent parasites were Trichostrongyles, Moniezia spp., Strongyloides
papillosus, (62.5%, 40%, and 16.6%), followed by Fasciola sp. (13.8%), Dictyocallus filaria
(8.3%), and the lowest rate of infection was Trichuris sp. (2.7%).

We also looked at the effect of age on parasitic infection. Cattle over 5 years showed the
highest prevalence of infection (39.5%), followed by cattle below 2 years of age (32%), with cattle
aged between 2 and 5 years having the lowest rate of infection (28%). In buffaloes, the animals
aged less than 2 years showed the highest prevalence of infection (39%), followed by those over
5 years (32%), with buffaloes aged between 2 and 5 years having the lowest rate (26.8%). In
sheep, animals older than 1.5 years showed the highest prevalence of infection (33.3%), followed
by sheep aged between 9 months and 1.5 years, and finally those aged below 9 months (29.1%).
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Table 1

The Rate of Infection among Cattle, Buffaloes and Sheep with Helminthes Parasites
through Faecal Examination in Sohag Province

Animal species Sex Examined Positive

(No) (No) (%)

Female 78 43 55

Cattle Male 93 38 20
Total 171 81 47.3

Female 51 24 47

Buffaloes Male 77 17 22

Total 128 41 32

Female 66 37 56
Sheep Vale - 5 154
Total 143 72 50.3

Table 2

Seasonal Infection Rates among Cattle, Buffaloes and Sheep with Helminth Parasites
through Faecal Examination in Sohag Province

Cattle Buffaloes Sheep
T T T
Season .g -.GZ: = .g -.GZ.’ ° -.g = .g é’ ° é’ =

£ B £ s £ B £ B £ B

g & £ & & £ & &

[} [} [}
Winter 39 33.3 41 8 19.5 35 17 48.5
Spring 48 60.4 34 17 50 36 20 55.5
Summer 34 50 25 9 36 32 15 46.8
Autumn 50 42 28 7 25 40 20 50
Total 171 46.8 128 41 32 143 72 50.3

Discussion

The present study reveals that the infection rate of Helminthes was higher in sheep than in
cattle, and the level of infection in cattle was higher than that in buffaloes. Buffaloes showed the
lowest level of infection, perhaps due to the fact that buffaloes are more resistant to parasitic
infestation than other ruminants, as mentioned by [2]. The infestation in sheep was the highest
among the examined animals, attributable to its feeding habits (it is a sweeper animal) and also
to out-doors grazing, this agrees with [6].

Table 3

Infection Rate of Cattle and Buffaloes, Sheep with Different Helminthes after Faecal
Examination

Animal spp. Cattle ( P=81) Buffaloes(P=41) Sheep ( P=72)
The parasite P (No) P (%) P (No) P (%) P (No) P (%)
Trichostrongyles 52 64.1 29 70.7 45 62.5
Moniezia spp. 20 24.6 8 19.5 29 40.2
Toxocara vitulorum 32 39.5 23 56 0 0
Fasciola spp. 1 13.5 5 12 10 13.8
?;’;Zggﬁ’s’des 12 14.8 6 14 12 16.6
Lung worm 3 3.7 1 2.4 6 8.3
Trichuris spp. 7 8.6 0 0 2 2.7

P = number of infected animals
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Table 4
The Relation between Age of Infected Cattle and Buffaloes and Infection with Helminthes

Below 2 years Over 5 years
The age (c 2 years) From (2-5years) ( 5 years)
Animal spp. P (No) P (%) P (No) P (%) P (No) P (%)
Cattle (P=81) 26 32 23 28.3 32 39.5
Buffaloes (P=41) 16 39 11 26.8 14 34.1
Table 5

The Relation between Age of Infected Sheep and Infection with Helminthes

Age Below 9 months (9m -1.5years) Over 1.5 years
9 P (No) P (%) P (No) P (%) P (No) P (%)
Sheep (P=72) 21 29.1 27 37.5 24 33.3
List of Figures:

Figure (A) Toxocara vitulorum Egg (x40) Figure (B) Moniezia spp. Egg (x40)

Figure (C) Strongyloides papillosus Egg(x40) Figure (D) Trichostrongylidae Egg (x40)

Turning to the infection rate of the three groups of examined animals by sex, females were
more highly infected than males in all three animal groups examined. This may be due to the fact
that females are exposed to more stress, in the form of hormonal changes, pregnancy, lactation,
and calving. Another consideration here is that most of the males were bred for fattening, and
under good hygienic conditions, with periodic anthelmintic dosing. These results agree with those
of [1], [16].
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The seasonal dynamics study of parasitic helminthes infection among the examined animals
reveals that in cattle, buffaloes, and sheep the spring and summer were the seasons when
infection rates were highest, with peaks in March and May, followed by autumn, with a peak in
September, and finally winter, with a peak in December. This can be attributed to a reduction in
the overall resistance of the host during the dry seasons. Because of heat, summer has favorable
conditions for the development of the infective stages. This agrees with [14]. The study of the
relationship between age and the infection rate with helminthes, reveals that younger cattle
(below 2 years) and buffaloes older than 5 years show the highest level of infection, with animals
aged between 2 to 5 years doing better. This may be due to lower resistance and less developed
immunity against infection in younger animals. It may also be due to blood sucking helminthes,
that cause anaemia, as well as lowering immunity in animals both young and old. This agrees with
[16], and [17]. In sheep, animals aged between 9 months and 2 years showed higher prevalence
of infection with helminthes than the other examined sheep.
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Pedepar

MeXKNeTouHbIe 1 MEXMOIEKYNSPHbIE B3aMMOAENCTBMSA Npy hopM1pPOBaHMM NpoTUBONapa-
31MTapHOro UMMYHUTETA UPAIOT 3HAYUTENBHYIO POfb. Takne B3aMMOAENCTBUSA OCYLLECTBATCS,
Kak npaBuso, ¢ NOMOLLbIO F'yMOparibHbIX CUTHaMbHbIX MOFEKYT — LIUTOKVMHOB.

Llenbto HacToswen 0630pHOM paboTbl BbINO oNpeaenvTb Porb LUTOKMHOB B MHOYKLMN UMMY-
HOMaToNoOrnM NPV reNbMUHTO3ax AN NOCneayoLLEero ycoBepLUEeHCTBOBaHNS METOA0B Npodunak-
TUKM, ONArHOCTUKN 1 NeYeHus1 3TuX 3aboneBaHui.

Pesynbrathl 1 obcyxaeHue. Kak nokasbiBaloT UCCnenoBaHus, Hambonee BaKHbIM OyHKLN-
OHarnbHbIM CBOWCTBOM LIMTOKVMHOB SIBMSIETCS MX yvacTue B PerynsuvMm pasBuTUS U NOBeOEHUs
KNeTok-ahPEKTOPOB MMMYHHOW CUCTEMbBI, B MOAAEPKaHUN roMeocTasa, B ynpaBneHun runep-
YYBCTBUTENMbHOCTLIO M BOCNANUTENbHBIMW NPOLIECCaMK, a Takke B pasBUTMN MMMYHONATONOr-
YeCKOro NoBpexaeHnst TkaHen 1 opraHoB [2]. Kak okasanocb, U3 YeTbipex OCHOBHbIX MOMEeKyr,
BblpaboTKa KOTOPbIX BbI3bIBAET KNETOUHYIO rMbenb, renbMUHTBI CaMy CTUMYUMPYOT NPOAYKLMIO
B OpraHvM3me X03siMHa Takoro LIMTOKUHA, kak dpakTop Hekpoda onyxonu (TNF-anbda).

LIMTOKuHBI Takke MOryT NpuBReKaTb KNeTK1 U co3aaBaTb KNETOYHbIE MHAUMILTPAThI N0 TUMY
nosgHen ¢hasbl anneprum HEMeOSIEHHOrO TUMa C HaKOMJIEHNEM 303MHOMUIMIOB, TYYHbIX KIETOK,
HenTpodunoB. LInTokmHbl HanpaensoT agnddepeHunpoBky T-knetok no Th2- nyTu, KoTopble
B CBOI O4epeb BbIAENSAIT HOBYIO CEPUIO LIUTOKMHOB 1 (DEPMEHTOB, YTO B UTOore obecneynBaet
paspyLLeHVe napasuTa.

IL-4 HanGonee cnnbHO akTMBUPYET anddepeHUUpoBKy Th2, ycunnBaeT HaKoMNMeHNE Ty4HbIX
KNeToK, 3031HOCUIOB, UHAYLMPYET nepeknioveHne cuHtesa IgG, Ha IgG, u IgE , nHayumpyet
BbIOPOC rMcTaMmuHa u elle Uenbin psg Gronorniyeckn akTMBHBIX MOMEKYr TYyYHbIMU KIeTKamMu
N, TakKnMm 00pa3oM, UrpaeT BaXKHYI POJib B Pa3BUTUMN peakumi rmnepyyBCTBUTENBHOCTY | Tna.
To ecTb, IL-4 onocpenoBaHHO, Yepes akTnBaumio Th2 -MMMyHHOro oTBeTa, MHorga cnocobeTyeT
CMOHTaHHOMY M3rHaHWIO HEKOTOPLIX HEMATOA 13 KuweyHuka [9, 14, 12].

Kak okasanocb, renbMUHTbI akTMBMPYIOT BbipaboTky IL-10, KOTOpbI NogaBnseT npoayKLmio
g-nHTepdepoHa T-xennepamu 1 Tuna n obnagaet MOLLHBIM MPOTMBOBOCNANMUTENBHBIM, UMMYHO-
MOZAYMMPYOLLMM U UMMYHOLEMNPECCUBHBIM 3HEKTOM.

Takum o6pasom, HeobxoaMMO paclMdpPoBaTh eLle MHOrMe akTopbl Y MEXaHU3Mbl MHAYKLMN
UNn No4aBneHUs UMMYHUTETA, 3anycka UMMYHONATONOMMYECKNX NPOLECCOB NpU reNbMUHTO3aXx,
B KOTOPbIX Y4aCTBYHOT LUTOKMHBI. VX LleneHanpaBneHHoe NpYMeHeHne B NpomnakTu4eckmx me-
ponNpUATUAX U Tepanun refisMMHTO30B NO3BOSMUT CYLLECTBEHHO NOBbLICUTL 3PEKTUBHOCTL BOpb-
6bl C NOCNEgHVMU N CHU3WUTb PUCK Pa3BUTUSI NATONOrMYECKNX NPOLECCOB.
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Kntoyesbie crosa: renbMUHTO3bI, MMMYHUTET, 3BOJTIOLUIMOHHAA UMMYHO- MoandmKaums, LmTo-
KWHbI, UMMYHONATONorna.

Llernbro HacTosLLen 0630pHON paboThl ObINo onpeaennTb Ponb LIMTOKMHOB B MHAYKUMW UMMY-
HONaTonorMM NPV refibMUHTO3axX AN NoCneayLwero yCoBepLUEHCTBOBaHNS METOA0B Npodumnak-
TUKWU, ANATHOCTMKM U NeYeHns aTux 3aboneBaHui.

Hanbonee NONMHOMY MMMYHONOMMYECKOMY M3YYeHWI0 A0 NOCNeAHero BpeMeHu noaBepranvch
renbMWUHTO3bI, Bbl3blBAeMble TKaHEBbIMU reflbMUHTaMy (TPUXMHENIIE3, 9XMHOKOKKO3, ONUCTOPXO3,
dmnapraTtossl, napBanbHble TEHUMAO03bI U AP.). 3HAYNTENBHO MEHbLLE MMEETCA NCCNefoBaHNN
Mo MexaHn3Mam MHAYKLUMU KNETOYHOrO 1 ryMOpanbHOro UMMYHUTETA, a Takxke NMpoLeccoB MMMY-
HONAaTOMOrMM NP NOMOCTHBIX KULLEYHbIX rENbMUHTO3aX, B TOM YMCIE C MUrPUPYIOLLIMMUN CTaaus-
Mu (ackapugose, ToKcokapose, Tpuxouedanése, aHTepobrnose, aHKMIOCTOMO3e U Ap.).

Kak nokasanu HabniogeHns, ectecTBeHHast MIMMYHU3aLMsi opraHM3Ma Xo3snHa npu nonocTt-
HbIX renbMMHTO3aX OCYLLECTBMNAETCS, B NEPBYIO O4epeAb, HE 3a CYET HeMOCPEeACTBEHHOrO KOH-
TaKTa MHBa3WOHHbIX CTaAWN renibMUHTaA C KNETKaMu M TKaHAMU X035IMHa, a 3a CHET CEKPEeTOPHO-
9KCKPETOPHBIX MPOAYKTOB, BblAENAEMbIX MU B MPOLIECCE XU3HEAEATENbHOCTH, a TaKkke 3a c4eT
aHTUreHoB, BbICBOOOXJAIOLLMXCS M3 TKaHeln napasuToB B cryyae ux rubéenu n pacnaga.

MpoayKTbl XN3HeAeATENbHOCTU FeNbMUHTOB, Tak Ha3blBaeMble CEKPETOPHO-3KCKPETOPHbIE
npoaykTel (C3M), a Takke M3MeHeHHbIe B MpoLecce natoreHesa (AMcTpodus, BocnaneHve, He-
Kpo3) 6enku 1 KNeTku Xo3sanHa CTaHOBATCS MOLLIHBIM UMMYHHbBIM CTUMYIIOM, SABMSISICb NaToreHamu
1 BKIIOYAOLLMMUW MEXaHN3Mbl O6LLEro 1 MECTHOTo MMMyHUTeTa [2]. [pn 3TOM akTUBUPYHOTCS U Ty-
MoparibHbI€, 1 KNETOYHbIE MEXaHU3MbI Kak Hecrneunduyeckoro (KomnnemMeHT, harountos 1 T.n.),
Tak u cneuunduyeckoro (B- n T-cuctembl) IMMYHUTETA, KOTOPblEe HanpasfieHbl Ha ANMMUHALMIO
napasvToB.

MpeobnagaHve OQHWX MEXaHW3MOB W YrHeTeHWe Apyrux, NoaTanHas CMeHa WX WHTEHCUB-
HOCTW B TEYEHWe BCel NHBA3UM Aenaet UMMYHUTET NPUW reflbMUHTO3ax C OJHON CTOPOHbI — YHU-
KanbHbIM, @ C APYro CTOPOHbI — HEOObIYHO CnabbiM U KPATKOBPEMEHHBIM, NMONMMMOPMHBLIM 1,
Kak pesyrnbraTt- HU3KO-CrneundUYHbIM.

KneTkn MMMYHHOW CUCTEMbI CBSI3aHbl CIIOXXHOW CETbIO MEXKIETOUYHbIX B3aUMOLENCTBUI, KO-
TOpbIE UIPaloT KITHYEBYIO POrib HA Pa3HbIX dTanax CTaHOBMAEHUS U PYHKLUMOHUPOBAHUS UMMYH-
HOM ccTeMbl. MeXKIeTo4Hble B3auMOLEeNCTBISA OCYLLECTBSIOTCS Kak Yepe3 HeNoCPeACTBEHHbIV
KOHTaKT KNeTOK, TaK U MOCPEACTBOM ryMOparnbHbIX CUrHanNbHbIX MOMEKyn — LIMTOKMHOB. LinTo-
KVMHbI BblpabaTbiBalOTCS NPEenMyLLECTBEHHO aKTUBMPOBAHHBLIMU KNETKaMu MMMYHHOW CUCTEMbI,
NULLEHb! CNeUM@UYHOCTN B OTHOLLEHUN aHTUrEHOB U ABMAIOTCA MeanaTopamm MEXKNETOUHbIX
KOMMYHMWKaLUWIiA Npy MIMMYHHOM OTBETE, reMornoa3e, BocnaneHuu, a Takke MeXCUCTEMHbIX B3aun-
MOOENCTBUSAX.

BaxkHbIM (pyHKLIMOHAMNBbHBIM CBOVICTBOM LIUTOKMHOB ABMSIETCS PErynsauus passuTus u nosege-
HMS KNEeTOK-ah(PEKTOPOB MMMYHHOW CUCTEMBI. TakMuM 06pa3oM, OHM Y4acTBYHOT B Nog4epKaHum
romeocTasa, B ynpaBreHUmn runepyyBCTBUTENBLHOCTLIO M BOCNAnMTENbHbIMU MPOLIeCCamMn U B He-
KOTOPbIX Cry4asix MOryT crnocobcTBoBaTb Pa3BUTUIO OCTPOrO MMM XPOHUYECKOTO MOBPEXAEHUS
TKaHewn 1 opraHos [2].

M3BecTHa ponb anonTtosa B pasBUTUM MMMYHOMATONOMMK Npu renbMuHTO3ax. Kak okasanoch,
13 YeTbIpex OCHOBHbIX MOMEKYS1, BblpaboTka KOTOPbIX BbI3bIBAET KNETOYHYIO rMbenb, renbMUHTbI
camu CTUMYNVPYIOT NPOAYKLUMIO B OpraHn3Me X03siHa Takoro LMTOKMHA, Kak (hakTop Hekposa
onyxonu (TNF-anba), xota cuntaetcs, 4to cuHTes TNF-anbga npumeHsaeTcs X039MHOM Kak 3a-
LLMTHBIN UMMYHHBIA OTBET NPU GOMNbLUMHCTBE reflbMUHTO30B, HanpaBreHHbIV Ha MHAYKLMIO anon-
TO3a B TKaHsX napasuTta [5, 10, 11].

BbIfio ycTaHOBNEHO, YTO B OpraHM3Me X03auHa MpU LUMCTOCOMO3aX, dhacumonese, 3XMHO-
KOKKO3€e C LieNnblo 3almUThbl renatoLennonapHbiX NOBPEXAEHWI, BbI3BaHHbIX SNLAMW Napa3vuTos,
NPONCXOANT MOBbILLEHME BbIpaboTkn Makpodaramu xo3smHa TNF-anbda [13, 6, 7]. Ons yero
cTumynupytot Belpabotky TNF-anbta camv renbMuHTBI, NOKa HEACHO.

LIMTOKMHBI Takke MOryT npuBrekaTb KNeTku U co3faBaTb KNeToYHble MHUNbTpaThl No TUMy
nosaHen dasbl anneprum HemMeanIeHHoro TMna C HaKoMneHneM 903MHOMUMOB, TYYHbIX KIETOK,
HenTpodmnoB. J03MHOMUIEI — OCHOBHbIE 3PEKTOPLI MPOTUBONAPa3NTaPHOTO UMMYHUTETA,
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KOTOpble C MOMOLLbIO CBOMX HU3KOaMHHBIX peLenTopoB npukpennatTcd k IgE-aHTuTenam, cega-
3aHHbIM C reflbMUHTaMu, AerpaHynvpyroT U BblAENSAT criegyrowme umTokuHel — IL-1,-3,-4,-5,-
6,-8 1 Op., a Takke rmaBHbI OCHOBHOM GENOK, KaTUOHHbIV BENoK, Nepokcmaasy, aHUOHbI cyne-
poKcMaa, KOTOPbIE NMU3UPYIOT KYTUKYNY refbMUHTOB. LIMTOKMHBI MpU STOM MPUBMEKAKOT KMETKK,
BCNEACTBUE YEro BO3HMKAKT KMNETOYHblE UH(UMBLTPaThl MO TUMNY No3aHen asbl anneprum He-
MEANEHHOro TUMNa C HaKoMMeHWeM 3031MHOMUNOB, TYYHbIX KNETOK, HemTpodunos, Th2, Beliaensto-
LLMX HOBYIO CEPUIO LIUTOKUHOB M (DEPMEHTOB, YTO B UTOre obecneunBaeT paspyLLeHne napasuTa.

LinToknHbl Takke HanpasnsawT AnddepeHUnpoBky T-knetok no Th2- nyTu, KOTOpble B CBOKO
ovepenb BbIAENSAT HOBYH CEPUIO LIMTOKUHOB 1 (DEPMEHTOB, YTO B UTOre obecnevmBaeT paspy-
weHve napasuta. lMo-BnammMomy, renbMyMHTa MOryT YHUHTOXNTb U Makpodaru, ecnm 6bl 6binn ak-
TMBMPOBaHbI MMMAOKMHaAMM, KOTOpble NPOAYLMPYIOT Th1 -kneTkn, HO, Kak N3BeCTHO, T-xennepsbl
Ka)xgoro Tuna crnocobHbl MHIMOUPOBaTL akTUBaLMO T-XennepoB ApPYroro Tuna ¢ NoMOLLbK Npo-
OyuMpyeMbiX LUUTOKMHOB, ONpeaenss TeM caMbiM BuA nNpeobnagatrowero MMMyHUTETa: KNeTou-
HOro — ANs BHYTPUKIETOYHbIX Napa3nToB, Y NyMOpanbHOro — A1 BHEKINETOYHbIX. QnUMnHaLms
refbMMHTOB U3 KMLLEYHMKA XO35iIMHa MpomncxoamT, No-BUAVMOMY, TObKO NPy COBMECTHOM AeW-
CTBUM @HTUTEN U CTUMYITMPOBAHHBLIX JIMMOKMHAMM BOKaNOBUAHbIX KIETOK CIIM3UCTON KULLIEYHU-
Ka, BblAEnsALWmMX MyumH [1].

[MyckoBbIMM MexaHM3Mamu akTuBauum Th2 -oTBeTa Npu renbMUHTO3aX SBMSIOTCS PacTBO-
pyMble MeTabonuTbl U KOMMOHEHTbl MeMOpaH (KyTUKyna unv TEryMeHT) WMHBA3VOHHbIX WK
MUTPUPYIOLLMX FIMYMHOK W B3POCTbIX CTaguin napasuTta. [lonaratoT, YTO aHTUreHbl refibMUHTOB,
HaxoAswWmecss B NMPOMEXYTOYHbIX KOHLUEHTpauusix, npe3eHTUpoBaHHble B-numdoumnTtamm, npu
B3aumogencTeumn ¢ CD4+ -knetkamm CTUMYNMPYIOT NPEMMYLLIECTBEHHO NPOAYKLMNIO CReayLmnX
untokmHoB — IL-4, IL-5, IL-10, n, B pedynbrate, MHOAyUMpYOT Th2 -Tn MMMYHHOro oteeTta. OTu
Ke LIMTOKMHbI OKa3blBalOT akTUBUPYHOLLIEE AEACTBME HA «CBOKY» Cy6- Nonynsaumio.

IL-4 Hanbonee cnnbHO akTMBUPYET AnddepeHLMpPoBKY Th2, ycunuBaeT HaKoOMNMEHNE TyYHbIX
KINeTOK, 3031HOGUNOB, MHOYLMPYET nepeknioveHne cuHtesa IgG, Ha IgG, n IgE , uHayumpyert
BbIOPOC rMcTamMvHa u elle Uenbin psg 6ronormiyeckn akTMBHBIX MOMEKYr TYYHbIMU KIeTKaMu
W, Takum 06pa3oM, UrpaeT BaXkHyH0 POSb B Pa3BUTUM peakLnii rmnepyyBCTBUTENBHOCTM | Tuna.
To ecTb, IL-4 onocpenoBaHHO, Yepes akTneaumio Th2 -MMMyHHOro oTBeTa, MHorga cnocobeTeyeT
CMOHTaHHOMY M3rHaHWI HEKOTOPbIX HEMATOA 13 KulleyHuka [9, 14, 12].

Kak okasanocb, renbMUHTbI akTMBMPYOT BbipaboTky IL-10, KOTOpbI NogaBnseT npoayKLmio
g-nHTepdepoHa T-xennepamu 1 Tuna n obrnagaet MOLLHbIM MPOTMBOBOCNANMUTENBHBIM, UMMYHO-
MOZYNUPYOLWMM U MUMMYHOAENPECCUBHBIM 3dPEKTOM, MO3ITOMY UrpaeT BaXKHY posnb nNpu agan-
Tauun renbMMHTOB B OpraHM3mMe X03siMHa 1 NPeAoTBPALLEHUN X CaMO- U3THAHUS.

Kpowme Toro, Th2 camun npogyuupytot IL-10, rmaBHas ponb KOTOPOro — 3T0 MHrMbrpoBaHue
136bITOYHOIO CUHTE3a NPO- BOCNanuTenbHbIX LUMTokMHoB — IL-1a, IL-1(3, IL-6, IL-8, IL-12, DHO-a
n ap. [8, 3]. Mo-Buaumomy, MMeHHO Briarogapsi CBOMM NoTeHLManbHbIM UMMYHO- CYNPECCUBHBLIM
1 NpoTMBOBOCNANUTENbHbLIM cBoMCTBaMm IL-10 nrpaet BaxHyto ponb Npu agantauuu renbMMHTOB
B OpraHvn3me xo3savHa 1 NpegoTBpaLLeHn NX cCaMouarHaHms. OTOT BOMPOC Takke elle HegocTa-
TOYHO M3yyeH [8].

Jlokanusaumsa 303MHOMUIIOB OKOMO NapasnTOB U YCUIEHUE UX aHTU- NapasuTapHbiX OYHK-
UM Takke CBsi3aHa C MacCUBHbLIM BbiCBODOXAEHMEM T-NMMOLUTAMU XEMOTAKCUYECKUX (hak-
TOopoB. T-NnUMMOLNTLI CNOCOOHBI C MOMOLLBI0 Npoaykumu IL-5 gononHUTENbHO CTUMYNMpoBaTh
«MPOV3BOACTBO» 303MHOMUMIOB B KOCTHOM MO3re. J03MHOMWIbI NPUBMEKAKTCS K NapasnuTy xe-
MOTaKCHMYEeCKNMU hakTopamm, KOTOPbIMU CIy>KaT NIMMMOKMHBI (M3 CEHCMBUNM3NPOBAHHBIX aHTU-
reHOM NUMEOLIMTOB), NPOU3BOAHbIE HACBILEHHbIX XUPHbIX KUCIOT M3 CEHCUOMMM3NPOBAHHbIX
TYYHbIX KMETOK. D03MHOMUMbI NPUIMNAOT K KyTUKYNe Unmn TerymeHTy napasuTa onarogaps o6-
BOIakMBaloLMM ero aHTuTenam, K KOTopbiM y refibMUHTa UMETCH peLenTopbl, AerpaHynnpyoT
N BbIZENSAT psg epMeEHTOB, HEKOTOpble M3 KoTopbix ( cynepokeng -02 n docdonunasa-B )
BbI3bIBAOT OECTPYKLMIO TEryMeHTa, NPUBOASALLYIO K rmbenu napasuTa, a Apyrve- ructaMmmHasa
n pocdonunasa-D, HeNTPanuayoT aMUHbI TYYHBIX KNETOK, CHUMas Taknum NyTem anneprniyeckyro
peakumio [4].

BbisiBneHa akTVBHOCTb LMTOKMHOB M B pabote NK-kneTok (HaTyparnbHble Kunnepbl) NpoTuB
BHEKIETOYHbIX MaKponapasnToB (refMbMUHTOB), HO TOMbKO Ha CaMbIX PaHHUX CTaausax nocne 3a-
paxeHus. Kak okasanocb, aktuBHocTb NK-kneTtok yBenunumsaetca B 20-100 pas, korga Ha Hux
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OencTBYIOT Takme UMToKMHbI, kak IFN-a, IFN-B unu IL-12. CodyetaHue IL-12 ¢ TNF-a mMoxeT Bbl-
3BaTb ycuneHue npoaykuumn IFN-g ectecTBeHHbIMK Kunnepamun. MexaHu3m pacrnosHaBaHus aH-
TureHoB NK-kneTkamu eLLé He[ocTaTtouHO U3yYeH, OAHAKO YCTaHOBMEHO, YTO OHU n3bupatensHo
ybrBaloT KNEeTKM-MULLIEHN C H13KMM ypoBHeM monekyn MHC knacca | Ha cBoen noBepxHocTm [1].

3aknueHune
Takum o6pa3om, HeoBxoanMo pacLuMdpoBaTh eLle MHorve hakTopbl U MEXaHWU3Mbl UHOYKLMM
WK nofasreHns UMMyHUTETa, 3anycka MMMYHONATONOrMYeCKUX NPOLIECCOB MNMPU reNbMUHTO3aX,
B KOTOPbIX Y4aCTBYIT LIMTOKMHbI, Tak Kak UX LieneHanpasBrieHHoe NpvMeHeHne B nNpodunaku-
YEeCKMUX MeponpunaTuax u tepanun renbMMHTO30B NO3BOJINT CyLLLECTBEHHO NOBbLICUTb SCbeeKTI/IB—
HOCTb 60pb6bl C nocnegHNMn n CHU3NUTb PUCK pasBUTUA NATONOrM4EeCKNX NpoLieccos.
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THE ROLE OF CYTOKINES IN THE IMMUNITY DEVELOPMENT AT HELMINTHIASIS

Grishina E.A.
SBEI FVE Russian Medical Academy for Postgraduate Education of the Ministry of Health of
Russia, 125993 Moscow, 2/1 Barrikadnaya St., build. 1, e-mail: gelana2010@yandex.ru

Abstract

Intensive development of the parasitic diseases immunology in the past decade allows making
a definite conclusion about the features of the immune response formation in helminthiasis and
its key problems, such as short duration, low-efficiency and the ability to cause the development
of immunopathological processes.

Objective of research: The aim of this review was to identify most significant stages of
helminthiasis immunogenesis wich can cause its low protective ability, and for which further
comprehensive study of modern molecular biologists, geneticists, biochemists, immunologists
and parasitologists should be held to clarify the immunopathology induction mechanisms and
improve methods of prophylaxis, diagnosis and treatment of these diseases.

Results and discussion. Studies have revealed that the main condition for relationship
building in the system “parasite-host” is the presence of protection mechanisms in helminths
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against exposure to the host’'s immune system and immunomodulation mechanisms up to the
complete immunosuppression in host.

Products of helminths vital activity, so-called secretory-excretory products (SEPs), as well
as changed in the process of pathogenesis host proteins and cells become a powerful immune
stimulus and activate mechanisms for general and local immunity.

The following defense mechanism in helminthiasis is the most effective: participation of IgE
antibodies class and IgG2 subclass which play a major role in the activation of cell adhesive
activity; influence of cytotoxic T cells (T killer cells, CD8+ -cells); involvement of macrophages,
activated with T-cells; work of induced effector cells (eosinophils, neutrophils, mast cells, platelets,
etc.), and the results of natural killer (NK) and regulating Treg- lymphocyte population (CD4 +
CD25 + -cells) activity.

It was shown that helminthiasis is accompanied by oxidative stress, which is characterized
by decreased activity of catalase, superoxide dismutase, and an increase of lipid peroxidation
products, which may cause primary DNA damage underlying in gene and chromosomal mutations
that is shown in prior studies.

Parasites metabolites have a cytotoxic effect on somatic, generative and immune cells of
host, causing the increase of apoptotic cells among them.

Theoretical significance of the data on identification problems of helminthiases immunology
is undoubted. Its practical implementation offers the significant increase in the effectiveness of
helminthiasis prevention and control.

Keywords: helminthiases, immunity, evolutionary immunomodification, cytokines,
immunopathology.
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HYKNEO3NAANDPOCDATA3bI LECTO BOTHRIOCEPHALUS
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Pedepar

Llenb nccnenoBaHvsa — n3yyYeHne akTMBHOCTU U CBOMCTB Hykneosmaandocdarassl (HOda-
3a) y uecrtopn Bothriocephalus scorpii.

Matepuanbl n metogbl. Liectoa romorenmanpoanu ¢ 10 o6bemamu cpebl Bbigenexuns. HA-
[asbl onpefensanu B MUTOXOHAPUSIX 1 MUKpocoMax ¢ cybetpatamu (MOP, TOP, YAD). HeopraHu-
yeckui dpoccop onpeaensnu no Kodetosy (1980). Bbino ncnbitaHo genictane 10 aHTUreNbMUHT-
HbIX NpenapaToB Ha akTMBHOCTb HADa3b!.

Pesynbratbl 1 _obeyxaenne. OBHapyXunu, 4TO MUTOXOHAPWUAmNbHbIE U MUKPOCOMAasbHble
dpakumm uectoqn B.scorpii obnagatoT HykneosvaamdgocgaTasHo akTUBHOCTbH. AKTUBHOCTb
depmeHTa 3aBMcuT oT cybeTpatoB 1 noHoB Mg2+. N3yyeHo BnnsiHME pasnuyHbiX 3dEKTOPOB
1 noHos (Ca2+, Mn2+, Zn2+) Ha 3H3UMHYIO aKTUBHOCTb. dpekT 10 aHTrenbMUHTHBIX Npenapa-
TOB Ha akTUBHOCTb HOda3bl Obin M3yveH. AP deKkTMBHBIMM NpenapaTtaMmu SBASOTCA OUTUOHON
M TPUXNopoeH.

Knroyesbie crioga: Hykneosnaamdgocdarasa, nHosmHandocdar, ryaHosvHandocdar, ypu-
avHaudocdart, uectoga, MUTOXOHAPUS, MUKPOCOMbI, aHTUTENbMUHTUKK.

BBepeHue

Apantauusi renbMMHTOB K NapasuTu3my okasana BWUsiHME Ha UX 3HepreTuyeckuin GanaHc;
MN3MEHUIIOCH COOTHOLLEHWNE 3aTpaT SHEPTNM HA Pa3MUYHbIE XU3HEHHbIE (PYHKLIMU. YCTaHOBMEHO,
YTO MyTW YINEBOAHOIO 1 3HEPreTU4eCcKoro 0GMeHOB renbMUHTOB 3Ha4YMTENbHO B6orade n pasHoo-
OpasHee, YeM Y MO3BOHOYHbIX XXMBOTHBIX U MOTYT MPOTEKaTh Kak MO aHa3po6HON, Tak 1 Mo aspob-
Hon cxeme obmeHa.

Hykneosngandocdarasa (HOPa3a) katanuanpyet rmgponus Hykneosngamgocdaros, OT-
Lwennsasa KoHueBow docdat. Katanutuyeckne coiictBa pepmeHTa (pH-ontumym, cybetpartHas
N MHIMbUTopHasa cneunguyHOCTb) CyLLECTBEHHO 3aBUCST Kak OT MUCTOYHUKA epMeHTa, Tak
1 OT yCrnoBui onpeaeneHns epmeHTatnBHoM akTnBHocTU. HOPa3bl y 6€Cno3BOHOYHbBIX ObInn
onpegerneHbl C NOMOLLBIO rMcToxmmuyeckmx [7-9], uutoxummyeckux [3, 10, 11] n Guoxmmmyeckmx
MeTonoB uccnenosaxus [4, 5, 12]. Y Hematog HO®a3bl 66 06HapyXeHbl B CTEHKE KULLEYHOrO
TpakTa [5, 11], y Tpematog — B TeryMeHTe, pa3nuuHblx TkaHax [3, 10], y uectoq — B TerymeHTe,
napeHxvMe, penpoayKTUBHbLIX OpraHax, ckonekce, uepkomepe [7, 9]. Y pevHoro paka Orconectes
limosus depmeHT u3dyyanu B anutenumn xabep [12], a y kposococywmx Cimex lectularius
n Phlebotomus papatase [4] — B aHOonnasmaTtu4yeckom peTukynyme. Tak kak 6eCrno3BOHOYHbIE
obnapatoT kpariHe pasHoobpasHbIMK NyTAMU OOMEeHa, Kaxabli BUA HEOOXOAMMO MCCneaoBaTb

KaK YHVKanbHbIN CryYan.
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Llenbto HacTosLLen paboTbl ObINo n3yyeHne akTuBHocTM 1 cBolicTe HO®asbl y Bothriocephalus
scorpii n3 otpsina Pseudophyllidea Carus 1983, cem. Bothriocephalidae Branch 1849, napasuTtu-
pyoLLMX B NUNopuYeckmx npuaartkax 6eldka bpanarta (Myoxocephalus brandti) na 3anvsa MNMetpa
Benukoro, a Takke yCTaHOBINEHNE BO3MOXHOCTM UHIMOMPOBaHUSA akTMBHOCTM HOMDa3bl HEKOTO-
pbiMY Npenapatamu, obrnagaroLLmMMm aHTUreNIbMUHTHOM aKTUBHOCTLIO.

MaTepuansi u meToabl

BoTtpurouedanoB cobupanu 13 xuBbiX ObIYKOB M AOCTaBnsAnv B nabopaTtopuio B TepmMoce
B pactBope PuHrepa npu temnepatype 20-25°C. B nabopatopun 60TpuoLiedanos npomMbiBanu
OVCTUNNNPOBaHHON BOAOW, NMOACYLUMBaNuM Ha unsTpoBarnbHON Gymare 1 3amopaxusanu. Ans
NPUroToBneHns PEPMEHTHbIX IKCTPaKTOB B. scorpii romoreHnsmposanm ¢ 10 o6bemamu cpegbl
Bbigenexus (0,25 M caxaposa, 0,05 M Ttpuc, 0,005 M SOTA, pH 7,4). MNMony4yeHHbI romoreHaT
ueHTpudyrmnposanu 15 muH npu 1000g n 1°C. HapgocagodHyo XUAKOCTb LeHTpudyrnposany 30
MuH npu 12000g (umTo3onb 12 000g). BelaeneHHble MUTOXOHAPUM NPOMbIBaNy Cpefon Bbiae-
nexnsa n ueHTpudyrnposanu 30 muH npy 12 000g. [ns nonyyeHus MUKpPOCOMarbHOM dpakuum
uuto3onb 12 000g ueHTpudyrmuposanu npu 105 000g B TeveHne 60 MUH 1 Nony4Yany MUKPOCOMBI
n yntozonb 105 000g (Suprafuge-22, yrnosow poTop). KoHueHTpaumm cybecTpatoB, (hepMEHTHOro
benka, noHoB meTanna, bydepa v pH 6binv BeibpaHbl Takumu, KoTopble obecneynsanu Hanbonb-
LUYIO CKOPOCTb peakuuu.

AktnBHocTb HO®asbl (Hykneosugaudocdat-doctorngponasa, HO 3.6.1.6.) mnamepsnu
no ocBoboXaeHU0 HeopraHuyeckoro docdara. AHanmavpyemas cpega cogepxana (MM): 50
Tpuc-HCI 6ydepa (pH 7,4), 1,5 nHosnHgndocdata (MOP) n ryaHosnHangocdara (FAP), 2,0
ypuanHandocdara (YA®), 10 MgCl, n 0,1-0,15 mr dhepmeHTHoro Gernka. O6bem npobbl cocta-
Bun 1,2 MmN, B KOHTporbHble Npobbl nepea gobasneHvem 6enka BHocunu 0,5 mn 20% TXY. MNepen
nobasneHnem cybeTpaTa npobbl npenHkybupoBanu B BogsiHo 6aHe 10 MuH. MNMocne gobasnexHus
cybcTtparta npobbl HKybrposanu 30 MrH B BogsiHOW GaHe, peakuutio ocTaHaBnueanu gobasne-
Huem 0,5 mn 20% TXY n oxnaxaganu Ha nbay. [Mpobel ueHTpudyrnposanu 20 MuH npu 4 000 06./
MUH (HacTonbHas ueHTpudyra MPW-340). B HagocagoyHOM XUAKOCTN U3MEPSNN codepKaHne
HeopraHuyeckoro cocgopa (PH) no Kouetory [2]. Onpenenenve 6enka nposogunu no Jloypu
[6]. KoHCcTaHTbl Muxaanuca yctaHasnvsanu rpadmnyeckmn [1]. AKTMBHOCTL hepmeHTa Bbipaxanu
B HMONsAX ®H/MUH/Mr 6enka. AHTUrenbMUHTHbIE Npenapatbl pacTBopsinu B 96%-HOM 3TaHone
1 BHOCUINN B ONbITHYIO cpeay B ob6beme 0,1 mn. MapannenbHo, 4Tobbl UCKINOYNTL MHTMOMpyoLlee
BMUSHUE 3TaHOMa Ha aKTUBHOCTb (DEPMEHTA, CTaBUIN KOHTPOMb Ha CMMPT.

Pe3ynbraTthbl  06cyxaeHue

AkTnBHOCTL 1 cBovicTBa HA®a3kbl uecton B. scorpii ndyveHsl Bnepsble. ONTUMYM aKTUBHOCTH
depmeHTa y B. scorpii Habnoganu npu pH 7,4. To gaHHbIM aBTOopoB dhepMeHT Schistosoma
mansoni n Haematoloechus medioplexus [3], KpOBOCOCYLLMX NOCTENBHOMO Kromna 1 MOCKUTOB [4]
1 anuTenus xabep peyHoro paka [12] umetot ontumym pH B npegenax 7,0—-7,4. Takon pasbpoc
pH ontTumymoB y 6ecno3BOHOYHbIX OOYCMOBMEH, NO-BMOUMOMY, OCOBEHHOCTAMU hepmeHTa,
a Takke BapnabenbHOCTLIO YCIIOBUIA, MPU KOTOPbIX UCCreaoBan akTUBHOCTH.

AktnBHOCTb HAda3bl B. scorpii 6bina nccnegoBaHa Bo BCeX CyOKNETOUHBbIX opakumsix (LmMTo-
30MbHbIX, MUTOXOHAPWAaNbHOM 1 MUKpOCcoManbHo). Kak BUAHO 13 AaHHbIX Tabnuupl 1, Hanbonb-
LY aKTMBHOCTb (hepMeHTa Habnogany B MMKpocoMarbHOW pakuum ¢ Tpemsi cybcTpatamu.
CornacHo nuTepaTypHbIM AaHHBIM, PEPMEHT Yy APYrMxX OObEKTOB n3yyanu, B OCHOBHOM, LUTO-
N TMCTOXMMUWYECKHM; B anutenum xabep peyHoro paka Orconectes limosus — B MMKpOCOMarnbHON
dpakumm 100 000 g [12], a y nocTenbHOro knona u Mockntos — Bo dpakummn 12 000 g [4]. B cea-
31 C 3TUM MOXHO CKa3aTb, YTO LLUMPOKOe pacnpocTpaHeHne HOda3 B opraHax 1 TkaHsix 6ecnos-
BOHOYHbIX CBUAETENBLCTBYET 00 X BaXXHOW (PU3NONOrMYeCcKor ponu.

CKOpOCTb 3H3MMAaTUYECKOM peakuuMu 3aBUCUT OT KOHLEHTpauum cybcTpaToB, KOTOPbIMU
cnyxat nHosnHgudocdat (MOP), ypnamnandocdar (YAP) v ryaHosnHandocdat (FAP). B oT-
cyTcTBME cybCcTpaTa akTMBHOCTb (hepMeHTa OTCYTCTBYET BO BCeX CyOKMeTOYHbIX dpakumsax B.
scorpii. CKopoCTb Hykrneo3uaandocdarasHon peakumm pacTeT C yBENMYEHMEM KONM4ecTBa ao-
6aBneHHoro cybcTpara, ocTaBasiCb NOCTOSAHHOM MPU KOHLEHTpauun ux B npobax ¢ AP v IOd
1,5 MM, a ¢ YO® — 2 mM. PasnuyHele cybecTpaTthbl 'MAponmM3oBanichb C pa3Hol CKOPOCTbIo, Hau-
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Bornbluas akTMBHOCTb Obina B peakumn ¢ NO®. KuHetnyeckue napameTpbl B MUTOXOHAPUANBHOW
1 MUKPOCOMaIbHOW pakumsax NprBedeHs! B Tabnumue 2.

Tabnuuya 1

AKTUBHOCTbL Hykneosugaudoccartas B cybkneTouHbix ppakumsax Bothriocephalus
scorpii (Hmonb ®H/MUH/Mr G6enka)

Wccnepyemasn Cy6ceTtpar
pakuus nao ya® rao

NUTO30J1b
I1'L2 000 g 70,52+1,53 (6) 57,67+1,40 (6) 49,36+1,26 (6)
MUTOXOHAPUM 107,746,2 (18) 89,15+1,7 (18) 78,95+1,65 (12)
Lintosonb

105 000 g 75,30£2,01 (6) 55,41£1,53 (6) 52,89+0,87 (6)
MUKPOCOMBI 125,849,9 (18) 103,1%0,9 (18) 87,40+1,83 (12)

Tabnuua 2
KuHeTtnuyeckmne napametpbl Hykneosunaaudocdaras Bothriocephalus scorpii

naoo yaoo roo
Uccnepyemasn
q)paKlJ,Mﬂ Km Vmax Km Vmax Km Vmax
MwuToxoHgpum 2,010 250,0 1,110 111,11 0,810 111,11
Mwkpocombl 2,210 285,0 1,010 105,26 1,110 111,11

lMpumeyarue. K BbipaxeHa B M,V —B HMOmMb OH/MuH/Mr Benka.

HO®aza Tpebyer 06s13aTenbLHOrO NpUcyTCTBUSA MOHOB Mg?*, obpasys aH3UM-cyOcTpaTHbI
komnnekc. bes noHoB Mg?* akTMBHOCTb (hepMeHTa OTCYTCTBYET BO BCeX dppakumusix B. scorpii
co BceMu cybcTpatamu, koHUeHTpaums noHoB Mg?* coctaensier 10 MM. M3yyas akTMBHOCTb
depmeHTa B TerymeHTe Schistosoma mansoni n Haematoloechus medioplexus [3], nocTenbHOro
Krona v mMockuToB [4], aBTopbl AoGaenanu B nHkyGauuoHHyto cpegy 4 mM MgCl,, a B cnyyae
¢ Trichinella spiralis [5] — 5 MM MgCl,.

[ns aHanu3sa ceovicte HO®a3kbl MHTEPECHO ObINO M3y4nTh BNUSIHWE pa3nuyHbIX 3eKTopoB
Ha aKTMBHOCTb hepMeHTa B MUTOXOHAPUSIX U MUKpOcoMax B. scorpii ¢ cybctpatom NOD v YOD
(tabn. 3). Triton x-100 B koHUeHTpauun 0,1% yBenuymBan akTMBHOCTb MUKpOcoMarnbHon YOd-
3aBucumont HO®a3el Ha 47,8%, a WOd-3aBnucnmon HOPass — B MUKpocomarnbHOW pakumnm
Ha 14,8%, a B MUTOXOHApManbHOM — Tornbko Ha 5,4%. OgHako Ca?*-H[da3a nocTensbHoro krnona
1 MOCKUTOB Gbina B 4 pasa Bhille B peakumu ¢ cybctpatom NOD n Triton-x-100 [4].

OOTA, ABnsAsicb XenaTupylLMM areHToM, OKasblBaeT crneunduyeckoe OeNCTBUE Ha MEM-
6paHHble CTpykTypbl. Hamu obHapyxeHo, yto OATA B koHueHTpaumn 10 MM yrHeTaet akTms-
HocTb HO®a3bl ¢ aHanuaupyembiMM cybcTpaTtaMmym B MUTOXOHAPUANbHONW M MUKPOCOMarbHON
dpakumax. B npucytctBun 1 MM JOTA kaTanutuyeckas akTMUBHOCTb depMeHTa NOCTENbHOro
knona n mockutoB [4] coctaenseT 2,8% OT MakcMmanbHOW akTMBHOCTW. CynbrnapunbHbIN
peareHT, autnotpenton (OTT), B KoHUeHTpaumm 1 MM akTuBmpoBan MukpocomarnbHyto YOd-
saBucumyto HO®asy Ha 30%, a MuKpocoMarnbHyl0 UM MUTOXOHApwanbHyt WAP-3aBucrmyto
HO®asy mHrmbupoBan Takke kak U MuToxoHAapuanbHylo YOdP-zasucumyro HOPazy. HOdasa
T. spiralis [5] npvn BBeaeHUn B nHKybauunoHHyto cpegy 2,5 mM OTT 6bina Ha ypoBHE KOHTPONS.
[MyTaTnoH B KOHLEHTpaumn 5 MM yrHeTan akTMBHOCTb MUTOXOHAPMANbHOW U MUKPOCOMAarbHON
HO®a3 ¢ YO® cybetpatom 1 mukpocomansHyto HO®asy ¢ cybetpatom NOD, a mutoxoHApu-
anbHylo akTnBuposan Ha 12%. Hawwu gaHHble cornacyoTcesi ¢ pesynsrataMu, NonyYeHHbIMU Npuy
n3yveHun HO®aswel y Raillietina johri [9] n Fasciola hepatica [5]. ApceHaT B KOHUeHTpauum 5 MM
nHrnbnposan Ha 100% MUTOXOHOPMANBHBIN 1 MUKPOCOManbHbIA chepmeHTsl ¢ MOP cybeTpaTtom
1N MUTOXOHAPManbHbIN ¢ YOP cybecTtpatoM, a MukpocomanbeHbii — Ha 59% ¢ YO® cybetpatom.

[aHHble no apyrum 6eCno3BOHOYHBIM OTCYTCTBYHOT.
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Vccnenys BNusiHMe OBYXBaneHTHbIX KaTMOHOB Ha akTuBHOCTb HO®dasbl, obHapyXunu, 4to
MnClI, B koHUeHTpaLn 10 MM nHrubuposan HO®asy Bo Bcex ppakumsx ¢ MO n YO cyberpa-
Tamu. CaCl, B MkpocomManbHbIx pakumax ¢ AP n YO® cybeTpatamu AeicTBOBanN Ha ypoBHe
KOHTPONSI; B MUTOXOHAPUSIX ¢ YO® yrHetan doepmeHT Ha 29%, a B mutoxoHapusix ¢ WOP aktu-
BupoBan Ha 31%. ®epmeHTbl NOCTENBbHOrO Krona u MockntoB [4] n R. johri [9] akTnBMpoBanmcb
noHamu Ca?*, a depmeHT T. spiralis [5] 6bin nHrMGUpoBaH. MoHbl Zn?* akTuBMpoBanu epmeHT
CO Bcemu cybcTpatamv B MUTOXOHAPUSX Y MUKpOCcOMax. MoHbl Zn?* nrpatoT yHUKanbHY posb
B BblpaxeHun aktmeHocT HOdasbl, 4ecTBys Kak annocrepuyeckme aktusatopbl. OgHako dep-
MeHT T. spiralis [5] 6bin nHrMGUposaH 1 MM noHa Zn?*. AT® (2 MM), uuctenH (10 MM) n NaF
(10 mM) yrHetanu aktmBHocTb HO®a3bl B peakumsix ¢ cyberpatamun NOP n YOP B 06enx dpak-
umsx (tabn. 3). Hawwm gaHHble cormacyloTcs € AaHHbIMU, NONyYeHHbIMK Ans S. mansoni [3]
n R. johri [9] no uHrmbnposaHuio umcterHom n NaF.

Tabnuua 3
BnusHune pasnuyHbix achcheKTopoB 1 KATMOHOB Ha aKTUBHOCTb Hykneo3ugaudocdaras
C pa3nuyHbiMu cybcTtpaTtamm (% OT KOHTpONS)

WHkyGauvonHas Cy6erpar UOD Cy6ceTpar YOAP
cpepa ¢ aobaBkamm MWUKPOCOMbI MUTOXOHAPUMN MUKpOCOME! MWUTOXOHAPUMN

KoHTponb 100 100 100 100
Triton x-100 0,1% 114,8 105,4 147,8 74,5
OATA 10 mM 33,0 26,8 5,0 29,1
OTT 1 MM 71,4 89,6 130,7 60,6
myTtatnon 5 mM 63,8 112,0 451 55,5
ApceHat 5 MM 0 0 41,2 0
CaCl, 10 MM 99,5 130,9 94,5 711
MnCl, 10 mM 35,7 66,9 50,0 33,8
ZnCl,10 mM 101,5 194,0 286,3 169,8
ATO 2 MM 40,8 0 0 7,2
Linctemn 10 MM 66,3 69,4 53,8 53,3
NaF 10 mM 10,2 17,0 11,0 17,0

MoaBoast UTOr NPOBEAEHHBLIM 3KCNIEPUMEHTAM, MOXHO cAenaTb BbIBOA, YTO MUTOXOHAPUarb-
Has 1 MUKpocomarnbHasa dpakumn B. scorpii obnagatT HykneosngamdocdarTasHoW akTUBHO-
CTblo. NonyyeHHble pesynbTaThl M NUTepaTypHbIe AaHHbIE CBMAETENBLCTBYIOT O TOM, 4YTo HPasza
MPUCYTCTBYET B PasNMyHbIX MblLULAX pasHblX NpedctaBuTeneli 6ecno3BOHOYHbIX N aHanormyHa
cBoicTBaM hepMeHTa M3 No3BoHOYHbIX. CpaBHUTENbHOE M3yyeHne HOPa3 y 6ecno3BOHOYHbIX
13 pasHbIX KNaccoB M C PasHON nokanusauuen morno 6bl AaTe MHTEPECHLIN Matepuan Ans no-
HUMaHUsi BUOXMMUYECKOIN SBOMHOLIMNA.

HO®a3a BbINONHSAET OrPOMHYIO POfib B KNETOYHOM OOMEHE renbMUHTOB, U3MEHEHNE aKTUBHO-
CTV KOTOPOW NOZA BIUSIHUEM aHTUTENbMUHTHbBIX MPEnapaToB MOXET NPUBECTU K CEPbe3HbIM Hapy-
LUEHUSIM B YrNEBOAHOM U HYKIIEMHOBOM OBMeHax renbMUHTOB. Bbino ucneitaHo genctene psga
aHTUrenNnbMUHTHBIX NPenapaToB U3 pPa3HbIX rPYNM CoOeanHeHU Ha akTBHoCTb HOPasbl ¢ pasHbl-
MU cybcTpataMmy B MUKpOCcOMaribHOM dpakuum B. scorpii (Tabn. 4).

Tabnuua 4

BnusiHue aHTUrenNnbMUHTHBLIX NpenapaToB Ha akTMBHOCTb Hykneosuaaudocdartasbl

B Mukpocomax Bothriocephalus scorpii c pasnnyHbiMu cy6ctpatamm (B % OT KOHTpons)

AHTUreNnbMUHTHBIN Npenapat Cy6cTpar
(10-*M) yoo noo
KoHTponb 100 100
OkeuHng 75,4 64,7
r-937 67,7 59,2
r-1028 78,1 70,3
Butnonon 51,8 494
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OkoH4aHue Tabn. 4

Tunabengason 68,2 58,6
deHbeHpaszon 61,1 54,3
TpuxnopodeH 54,0 52,1
Mpa3ukBaHTen 75,3 68,7
AuemungodeH 63,2 61,3
Monutpem 73,8 69,9

lMpumeyaHue. Bce aHTUrenbMMWHTHbBIE NpenapaTbl pacTBOpeHbl B 96%-HOM 3TUITOBOM cnnpTe,
B KOHTpOnb Aobaensnu 0,1 mn cnupTa.

ButrnoHon u TpuxnopodeH, ABNASCh NPOTMBOLECTOA03HbIMY CPEACTBAMMU, Bbi3bIBalOT HEOO-
paTnMoe HapyLleHue ABUraTenibHOM akTUBHOCTU LECToA U BeayT K paspyLUEHUIO UX TEryMeHTa.
ButnoHon u TpuxnopodeH cuneHee nHrnbuposanu HOdPazy ¢ WOD n YOD cybectpatamm B Mu-
KpocomanbHOWM cpakuun, Yem gpyrve npenapatbl. KapbamatbeH3nmyagasonsl, umerowmne pas-
NNYHbIE 3aMECTUTENN B NMONoXeHnn 5(6) 6eH3nmmnaasonbHoro konbLa, TnabeHgason v oeHoeH-
[as0n, yrHeTanm akTuBHOCTb oepmeHTa Ha 41,4 n 45,7%, cootBeTcTBEHHO, ¢ VD cyGeTpaTtom,
a c YO® cyberpatom — Ha 31,8 1 38,9%. Takum obpasom, Hanbonee adppekTUBHbIMK Npenapa-
Tamu gna HO®asbl aenstoTcs GUTUOHON 1 TpuxopodeH
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NUCLEOSIDE-DIPHOSPHATASE OF CESTODE BOTHRIOCEPHALUS SCORPII
(CESTODA: BOTHRIOCEPHALIDAE)

Burenina E.A.
Institute of Biology and Soil Sciences, Far East Branch of RAS, 690022, Vladivostok, 159
Prosp.100-letiya Vladivostoka, e-mail: burenina@ibss.dvo.ru

Abstract

Objective of research: To study the activities and properties of nucleoside- diphosphatase
(NDPase) in cestode Bothriocephalus scorpii.

Materials and methods: Cestodes were homogenized with 10 vol. of extraction medium.
NDPase was detected in mitochondria and microsomes with substrates (IDP, GDP, UDP).
Inorganic phosphorus was determined by the method of Kochetov (1980). The effects
of 10 anthelmintic drugs on the activity of NDPase were studied.

Results and discussion: It was found that the mitochondrial and microsomal fractions of
cestodes B. scorpii have nucleoside diphosphatase activity.

The activity of nucleoside diphosphatase depends on substrates and Mg?* ions. The impact of
various effectors and ions (Ca?*, Mn?*, Zn?*) on enzyme activity was determined.

Effects of 10 anthelmintic drugs on activity of nucleoside diphosphatase were studied. The
anthelmintics Bitionol and Trichlorophen have been proved effective.

Keywords: nucleoside-diphosphatase, inosine diphosphate, uridine diphosphate, guanosine
diphosphate, cestode, mitochondria, microsomes, anthelmintic drugs.
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PACIMNMPOCTPAHEHUE U NMPODUITAKTUKA
NMAPOIMJTIASMNAO30B KPYNMHOIO POIATOINO CKOTA
B PECNYBJIUKE OATECTAH

MycaeB 3.I.', Abaynmaromenos C.LL.", Kypoukuna K.I'2, MycaeBa M.H.", Lluxparumos 3.M."

'®IrBHY «Mpukacnuinckuin 3oHanbHbIN HYBW», Maxadkana, Poccusi, e-mail: pznivio5@mail.ru

2BCcepoCCUiCKUA  HayYHO-UCCNENOBATENbCKUA  UHCTUTYT  (pyHOAMEHTanbHOM U MNpUKIagHow
napasuTonorMm XMBOTHbIX 1 pacteHnii um. K.M.CkpsibuHa, 117218 Mocksa, b.YepemyLukuHckas, 28, e-mail:
vog@vniigis.ru

Pedepar

Llenb nccnenoBanmsa — nsyydeHune achdektuBHocTn npenapata JALL (auMmyHaleHa aueTtypar)
B coyeTaHun ¢ 20%-HbIM pacTBOPOM MOMUITUMEHTTIIMKONSA NPYU NUPONasmMmuao3ax KpynHoro po-
raToro ckorta.

MaTtepuanbl n meTogbl. 4ns ncnbiTaHUA HOBOTO METOAa NMPONTOHIMPOBAHHON XUMMUONPOdU-
NakTukK OblN NPOBEAEH NPOM3BOACTBEHHbIN OMbIT B OOHOM 13 X03ancTB [arectaHa, Hebnarono-
MYy4HOM MO NMPOMMA3MUA03Y.

Bxopswwmin B coctas npenapata JALL aumunHaueHa auetypat 6bicTpo nHrnbupyet JHK kneTtok
napasuToB KPOBU, YTO MPUBOAMT K UX rmbenu B TeYeHNe HecKonbkunx Yacos. [MNpenapat JAL| aBns-
eTcsa 3 PEeKTUBHBIM CPeACTBOM A1 XKMBOTHbIX Npu 3abonesaHumn nuponna3mo3om, 6abe3nosom,
TEenneprno3omM, reMocropuano3om.

OnbIT NnpoBegeH Ha 30 ronosax KPYNHOro poraToro cKoTa, KOTOPbIX pasaenvnun Ha 3 rpynnbl
no 10 ronos B kaxaou. 2KMBOTHbIM ABYX rpynn BBOAUNN npenapaT u nponoHraTop B gosax: 0,25
mr/kr B 15%-Hom BogHom pacteope M3l n B gose 0,25 mr/kr B 20%-HoM BOOHOM pacTBope, Tpe-
Tbsi rpynna criyurna KoHTporiem (npenapar 6e3 nponoHraTopa).

OddeKkTMBHOCTE MeTOAa onpeaensany nyTeM NepmoamMyeckoro NCCnefoBaHns MasKkoB nepu-
drepryeCKOr KPOBU OMbITHBIX XXMBOTHbIX HA HanMyne nnasmMuauni B 3puTpoumnTax, Ans MOHUTO-
pUHra, CUHXPOHHO C UCCRe0BaHUSAMU, U3MEPSNY TeMnepaTypy Tena XMBOTHbIX.

Pesynbrathl u 0bcyxaeHvne. YCTaHOBNEHO, YTO NPUMEHEHUE MeToAa NPONOHTMPOBAHHOW XU-
MUONPOUNaKTMKA NMPONIa3mo3a y KpyrnHoro poratoro ckota B oobeme 5 mn Ha 100 kr mac-
Cbl Tena yepes Kaxable 25 oHen (LecTMkpaTHO) NO3BONSAET NPefoTBpaTuTL 6onesHb B TedeHne
BCero cesoHa 3abonesaHun. Takon meton obpaboTkm NO3BONSAET B MOCHEAylLeM COKpaTUTb
KonunyecTBo 06paboTOK XKMBOTHBIX 3a Ce30H C 24 fo 12-13 pa3s. Takke Oblnn yTOYHEHbI AaHHblE
Mo pacnpocTpaHEHUO NMPOMNIa3MMa030B KPYMHOMO poraToro ckoTa B AeBATY paioHax Pecny6nu-
kn [arecTaH.

Knroyesbie criosa: KpoBenapasutapHble 60ne3Hu, NMponna3Mmao3bl, NPONOHIMPOBaHHAsA XU-
MuonpodunakTuka, nonuatTuneHrnmkons, JAL, (aMMrHaueHa aueTypar), KpynHbI poraTbiid CKOT.
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BBepgeHue

Ha teppuTopun Pecny6nukm [JarectaH Ha XMBOTHbIX Napa3ntupyet 6onee 32 BMOOB MKCOOO-
BbIX Knewien 13 9 ponos, 22 Buaa SBMASOTCA NepeHocHMkaMu Bo3byautenei nnponna3mmnao3os
1 aHannasmo3sa [2]. MNMvponnasMo3 — KpoBenapasuTapHoe NMPOTO30MHOe 3aboneBaHne CKOoTa,
MMeloLLiee LLIMPOKOe pacnpocTpaHeHne B [larectaHe. QTOT NPOTO3003 HAHOCUT 3HaYMTENbHbIN
9KOHOMMYeCKMI ylepb CKOTOBOACTBY 3a CHET BbICOKOW CMEPTHOCTU MHBa3WPOBAHHbLIX XWBOT-
HbIX, MaccoBblX abopTOB, SINTOBOCTU U CHUXEHUS MOMOYHOM MPOAYKTUBHOCTM KOPOB, @ Takxe
HapyLUeHN penpoayKTUBHbIX PYHKLUMIA y GbikoB-npon3BoguTenein. Cpean norornoBbsi MSICHOTO
cKoTa 1 oBel, fiaHHoe 3aboneBaHve NPUBOAWT K PE3KOMY UCXYAAHUIO XXUBOTHbIX, noTepe Ao 30%
Macchbl Tena u 3Ha4MTeNbHOMY YXYALLEHUIO Ka4eCcTBa MSACHOW NPOAYKLUM OT YOOMHbBIX XKUBOTHBIX.
Habnogaetca maccosasi rmbenb 3abonesLumx xuBoTHbix [1, 3, 5]. MNMpu n3yyeHun pacnpoctpa-
HEHUS MMPONNasMMO030B B COCEAHUX PErMOHaX, Takke OTMeYaeTCsd MacCoBOe YBENUYEHMe He-
6naronony4HbIX 04aroB Nno 3TUM 3aboneBaHNsiM KPYNMHOro poraToro ckota v B Apyrux pecnyonum-
Kax npurpaHnyHbix ¢ Poccuen [6]. PelweHune npobnembl 60pb6bl ¢ NMponna3MmMao3amMm KpyrnHoro
poraToro ckoTa 3aTpyOHSIETCA OTCYTCTBUMEM 3PEEKTUBHBIX OTEYECTBEHHbBIX U AeULMTOM 3apy-
GeXHbIX NekapcTBeHHbIX npenapaTtoB [8]. HecMoTpsa Ha MHTEHCUBHBIN MOUCK TepaneBTUYECKNX
1 Bronornyecknx CpeacTs 3allnThbl CKOTa OT BO3byauTenen agaHHOro 3abonesaHus, B BETeprHap-
HOW MpaKTUKe A0 CUX MOp He HanaeHbl cTabunbHO 3PdEKTUBHBLIE CPEACTBA U CXEMbI JIEHEHNS
6OMbHBIX XMBOTHBLIX. TPYOHOCTb 3aKMYaEeTCss B TOM, YTO HU MpU Kakux Apyrnx 3aboneBaHusx
XKVMBOTHBIX HE MPOVCXOASAT Takune TSXKernble NaTonorMyeckne N3MeHeH s B HEPBHON U CepAeYHO-
COCYAMCTON CUCTEMax, BO BCEX BHYTPEHHMX OpraHax 1 B Kernygo4YHO-KULLEYHOM TpaKTe, Kak npu
aToM 3abonesanun [9, 10, 11]. Ncxonsa u3 BbILLEN3NOXEHHOTO, MOXHO rOBOPUTL O HEOBXOAMMO-
CTN M3bICKaHUSA HOBbIX 3PMEKTUBHBIX MpenapaToB U MeTogoB 60pbbbl C NUMpONNasmMmnao3amm
KpynHoro poratoro ckota. OcobeHHO B Takumx pernoHax kak [arectaH, roe cKoToBoACTBO Bceraa
6bINO0 NPUOPUTETHBLIM M 3aHUMAET OOSbLLYHO OO CENbCKOro X03ANCTBa pecnyonmku.

Llenbto HacTosLlero nccneqoBaHvsa ABNSETcs onpefeneHne adeKTMBHOCTU NPOTMB MK-
ponnasmuao3oB npenapata OALL, B gose 0,25 mr/kr xuBon macchl, B codetaHumn ¢ 20%-HbiM
pacTBOPOM MOMU3TUNEHIMMKOMNSA. YTOYHEHME AaHHbIX MO PacnpoCTPaHEHWIO NMPONIasmMnao3os
KpynHoro poratoro ckoTa B Pecnybnuvke [arectaH.

MaTepuanbl 1 meToabl

PaboTta BbInonHeHa B 04HOM 13 X03s1McTB [lJarectaHa Hebnaronony4yHoM no kpoBenapasuTap-
HbIM 6one3Ham. MeToa NPonoHMMpPOBaHHON XMMNONPOUNaKkTUKN OCHOBaH Ha npumeHeHun JAL|
B 5-%-HOW KOHUEeHTpaumu, B fose 0,25 mr/kr )unBon maccol, B codeTaHun ¢ 20%-HbIM pacTBOPOM
nonunatuneHrnukons (M3r). AAL, (aumuHaueHa aueTypaTt) — npenapar, CoaepXallmn He MeHee
99,2% [OB. MNpepacTasnsiet cobon MUKpOrpaHynMpOBaHHbIN NMOPOLLIOK XEeNToro LBeTa, pacTBopu-
MbIVi B BoAe (npoussoautcs B Pecnybnvke benapychb).

PacTtBop npenaparta rotoBunu cTepuribHo, B Konby BHOCUMAM 75 MN CTEpUbHON ANCTUNIN-
poBaHHoOM BOAbl Temnepatypor 37°C, 3atem B 3TOM konbGe nocriegoBaTenibHO pacTBopsnun 5r
rpaHynsita [JALL, nocne yero go6aensanu 20r M3T.

[ns npoBefeHus onbiTa 6bIn0 NogobpaHo 30 ronoB KPYMHOro poraToro ckoTa. Y XUBOTHbIX,
B3ATbIX ANS OMbiTa, MPOBOAUIIN MUKPOCKOMMUIO Ma3KoB nepudepuyeckon kposu. MogonbITHbIX
XKVMBOTHbIX pa3aenunu Ha Tpu rpynnel no 10 ronos B kaXaomu.

YKnoTHbIM nepsovi rpynnsl (10 ronos) BBoAunM BHyTpuMbIweyHo npenapat JALL, B nose 0,25
Mr/kr B BogHoM 15%-Hom pacteope M3l B o6beme 5 mn Ha 100 Kr u1Bo Macchl.

Bropon rpynne (10 ronos) BBoannu BHyTpuMbiweyHo OAL B nose 0,25 mr/kr, B 20%-HoM BoO-
AHom pactope M3l B o6beme 5 mn Ha 100 Kr XMBOW Macchl.

TpeTbs rpynna xuBoTHbIX (10 ronos) cnyxuna KoHTporneM. JToW rpynne npenapat BBOAUIN
6e3 nponoHratopa (M3r).

PacTtBopbl npenaparta BBOAWUMM XUBOTHbIM BHYTPUMBILLIEYHO, LLECTUKPATHO, Yepes Kaxablii
25 gHel B ce30H 3aboneBaHuin.

3a XMBOTHbIMW BeNu HabntofeHve B TedeHne 40 gHen: nsmepsnu TemnepaTypy Tena, nepuo-
OVYecku uccnegoBany maskv nepedepuyeckon kposu. HaumHas ¢ 11-ro gHs Beinaca Ha nacTou-
e, Maskn 6panu y XUBOTHbIX exedHeBHo. Mpu nepunogmyeckom obcnegoBaHMM KOXHO-LLEPCT-
HOrO NOKPOBAa Ha >XXMBOTHbIX perncTpupoBanu knewlen Dermacentor marginatus, Haemaphysalis
punctate, Hyalomma scupense, Boophilus calcaratus, Ixodes ricinus, Rhipicephalus bursa.
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Pe3ynbraTthl U 06CcyxaeHune
Bxopgswmii B coctaB npenaparta AumunHaueHa aueTtypar 6bicTpo nHrmbupyet JHK knetok na-
pasnToB KPOBW, YTO NPUBOOUT K UX rMOenu B Te4eHne Heckomnbkux YacoB. MNpenapat OAL saBns-
eTcs 9P PEeKTUBHBIM CPEACTBOM AJ1S XKUBOTHBIX NpK 3aboneBaHmMmn NMponnia3mo3oM, 6abesnosom,
Tenneprno3om, reMocnopmano3om.
[MponsBoACTBEHHbIE WCNBITAHUSA METOAA NPONOHIMPOBAHHON xuMuonpodunakTukn (JALL
B COYETaHWM C MOMMUITUINEHTTIMKONEM) NUPONa3mo3a KpyrnHOro poraTtoro ckoTa fnokasanu, YTo
XUBOTHbIE, 06paboTaHHbIE C MCMONb30BaHMEM 3TOro Metoda B obbeme 5 mn Ha 100 Kr KuBoMn
Macchl, LIECTUKPaTHO Yepes kaxable 25 gHel He 3abonenu B TeveHune Bcero cesoHa 3abone-
BaHWN. BbINo BbISICHEHO, YTO TakoM MeToh 06paboTkM NMO3BOMSET B MOCMEOYHLEM COKpaTUTb
KonunyecTBo 06paboTOK XXMBOTHbIX 38 CE30H € 24 pa3 o 12-13, 1 npeaoxpaHsAeT XMBOTHbIX OT Nn-
pornna3mosa B YCroBUSX €CTECTBEHHOIO 3apaXKeHusi (Yepes Krellen-nepeHoCYnKoB) B TeHeHne
ce3oHa 3aboneBaHuii.
MeToa XxvMMrMonpodUuNakTUKN KPYMHOIO poraToro ckoTa, 3aknioyarLwmncs B npumeHermn JAL|
B COYETAHWU C NOMUITUMNEHTMKONEM, OTNMYAETCS YBENMUYEHEM MPOAOIIKUTENBHOCT XMMUOMNPO-
bUNaKkTMYECKOro AeNCTBUSA NPU KpoBENapa3nTapHblX 3a60neBaHnsIX KPYNHOro poraTtoro ckoTa.
Pecny6nuka JarectaH no cBoemy reorpacpnuyeckomMy 1 NprpogHOMY PacrnonoXeHNo MeeT bnaro-
NPUSITHBIE YCIOBUSI NSt Pa3BUTUSI U PACNPOCTPaHEHUsI HA ee TEPPUTOPUM MHOTUX BUOOB KreLlen —
NepeHOCHKOB BO30YyAMTENEN NMPONNa3MUA030B XUBOTHbIX, B TeweHne 210-320 gHeli B roay [4,7].
Hamu cobpaHbl 1 nNpoaHanuavMpoBaHbl AaHHble OTYeTOB PecnybrnvkaHcKow BeTepuHapHOWN
nabopatopun No 3apaxeHHOCTW KPYMHOro poraToro ckoTa nuponna3mmngo3amu B 9 panoHax Pe-
cnybnukm [larectaH, KOTopble NpeacTaBrneHsl B Tabnuue 1.
Tabnuua 1
PacnpocTtpaHeHne nuponna3mmao3oB KPYNHOro poraTtoro ckota B pasfiMyHbIX KNnumaTu-
yeckux 3oHax Pecny6nukn [arectaH( no AaHHbIM BeTEPUHAPHOW OTYETHOCTH)

Muponnasmuaosbl

Ne | Haumenosanme | 9067 Bbgmn' Cwme- | o
paiioHoB AoBaHo X Piroplasma | Francaiella | Teileria °

(ron.) (ron.) . " . LWwaHHasA

bigeminum colchica | annulata

cdopma
1. | OepbeHTcKuii 72 65 33 17 4 1 90
2. XacaBlopToBCKUiA 61 21 14 7 - - 34
3. Kunauntoptosckui 54 19 4 3 9 3 35
4. KymTOpKanmHckun 180 107 34 21 43 13 59
5. Horarckun 24 1 - - 11 - 45
6. KapabynaxkeHTckui 48 34 11 7 14 7 81
7. MyHnbcknin 57 7 7 - - - 12
8. BabatopToBckuin 163 123 74 - 39 10 75
9. TapymoBckuii 15 7 4 1 2 - 46
Wtoro 652 402 181 56 121 44 51

Kak BugHO 13 AaHHbIX Tabnuubl, NTMPONnasmMmnao3bl KpYnHOro poraToro CKoTa [O0BOMbHO LUK-
pOKO pacrnpocTpaHeHbl B [larectane. Mo AaHHbIM BETEPUHAPHOW OTYETHOCTU CPeHSIs 3apaXkeH-
HOCTb MO AeBATM panoHam cocTaBndaeT 51%, ¢ konebaHuamm ot 12% B Ny6uHckom n oo 90%
B [lepbeHTckom panoHe. MNMoatomy paspaboTka U NpUMEHEHNE XUMUONPOMUMIAKTUKM ABNSETCS
BECbMa aKTyarnbHO Npobrnemoii B 3TOM pervoHe.

lMpumeHeHe MeToga NPONOHIMPOBAHHOM XUMWONPOMUIAKTUKM, Hapsigy C COXpaHEeHUEM
Gnarononyyms XX1MBOTHbLIX MO 3aboNeBaHNsIM M COKpaLLEHUIO Yncna obpaboTok Takke cnocob-
CTBYeT obreryeHunto Tpyaa BeTEpUHAPHbLIX PaBOTHUKOB M KMBOTHOBOAOB, 3KOHOMUM akapvuua-
HbIX Y XMMUONPOUNAKTUYECKUX MpenapaTtoB, MPeaynpexaeHuio 3arpsisHEHUs] OKpy»KatoLLen
cpeabl SA0XMMUKaTaMK, COKPaLLEHWIO HAKOMMEHUST UX B OpraHM3Me >KMBOTHbLIX U COXpPaHEeHUHo
340pOBbS NOAEN.
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3akntoueHune
Takum obpa3om, MeTon MPONOHIMPOBAHHOM XUMMUOTEPANUN, OCHOBaHHBIA Ha NMPUMEHEHUN
DALl B 5-%-Hol koHUeHTpaumu, B gose 0,25 mr/kr xumBon Macchl B codeTaHum ¢ 20%-HbIM pac-
TBOPOM MOSINITUIEHITINKONS (BBOAAT BHYTPUMbILLEYHO B 06beMe 5 mn Ha 100 Kr »nBoOW mMacchl,
LLIECTMKPaTHO Yepes Kaxable 25 aHen), No3BonseT NpeaoTBpaTnTb 3aboneBaHne XUBOTHbIX M-
ponnasmMo3oM B TEYeHME BCEero cesoHa. Takon meton npodunakTuUKM NO3BOMSET B NOCneayto-
LLIEM COKPaTUTb KONM4YecTBO 06pabOoTOK XKMBOTHLIX 3a CE30H ¢ 24 Ao 12-13 pas.
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DISTRIBUTION AND PREVENTION OF HAEMOSPORIDIA INFECTIONS AMONG THE
CATTLE IN THE REPUBLIC OF DAGESTAN

Musaev Z.G.', Abdulmagomedov S.Sh.', Kurochkina K.G.?., Musaeva M.N.,
Shihragimov A.M.!
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Abstract

Objective of research: Determination of the efficiency of 5% concentration Diminazene
aceturate at the dose of 0.25 mg/kg body in combination with polyethylene glycol solution applied
against piroplasmidosis in cattle.

Materials and methods: Trial of the new method of prolonged chemoprevention was
carried out in one of the farms of Dagestan, which is unfavorable for piroplasmidosis. Aceturate
contained in this drug rapidly inhibits DNA in cells of blood parasites, which leads to their death
within several hours. Diminazene aceturate proved to be effective against piroplasmidosis,
babesiosis, taleriosis, hemosporidosis of animals. The experiment was conducted on 30 head
of cattle divided into 3 groups 10 head in each. Animals of two groups received the preparation
and prolongator at the dose of 0,25 mg/kg in the 15% aqueous solutions of polyethylene glycols
(PEG), and at the dose of 0,25 mg/kg in the 20% aqueous solutions; the third group served as a
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control (received the preparation without prolongator). Efficacy of the method was estimated by
periodic examination of blood smears from experimental animals for plasmodia in erythrocytes
and synchronous measurement of body temperature of animals.

Results and discussion: It was found that the method of prolonged chemoprophylaxis
applied against piroplasmidosis in animals (at the dose of 5 ml per 100 kg body weight, 6 times
every 25 days) enables disease prevention during the whole disease season. Such method
allows reducing the number of treatments from 24 to 12-13 times in a season. In addition, data
on the distribution of hemosporidia infections among the cattle in the Republic of Dagestan were
clarified.

Keywords: blood parasitic diseases, chimioprophylaxis, piroplasmidosis, Diminazene
aceturate, polyethylene glycol (PEG), cattle.
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Pedepar

Llenb nccnenosaHus — NpPoBECTU aHanNM3 COCTOSHUSA U MepCreKTUBbLI MPUMEHEHUS MPOSIOH-
rMpOBaHHbIX (POPM aHTUrENbMUHTHBIX MPenapaToB B BETEPUHapUN.

lMpoBeaeH aHanM3 WCTOYHMKOB NUTEpaTypbl, B TOM YMCME UHOCTPaHHbLIX aBTOPOB, MO BO-
npocy pa3paboTkv M NPUMEHEHUsI B BETEPUHAPUMN MPONOHMMPOBAHHBIX NEKapCTBEHHbIX hopM
AHTUTENbMUHTHbIX NeKapCTBEHHbIX (POPM. AHANU3NPYIOTCA AaHHbIE MO KUHETUKE aBEPMEKTUHOB
1 NpasvKBaHTena B OpraHn3mMe XMBOTHbIX W NMPUBEAEHbI CpaBHUTENbHbIE pe3yrbTaThl No n3yye-
HUIO 3aBWCMMOCTU U KOppensaumMmn papMakoKMHETUYECKNX NapaMeTpoB npenapaToB C UX aHTu-
renbMUHTHOM 3dheKTMBHOCTLIO. [Nns nNpeaoTBpalleHns 3apaXkKeHus XMBOTHbLIX B NACTOULLHbBIN
nepuopg paspabaTtbiBaloTCH MPOMOHIMPOBaHHbIE POPMbI aBEPMEKTUHOB, 0becneynsaroLe npo-
dUNaKTUKy 3apaxeHns B Te4eHVe ANuUTenbLHOro nepuoga. lNpeanpuHumMaoTcs NOnbITKA co3aa-
HUSA NPOIOHMMPOBAaHHbIX NEKapCTBEHHbIX POPM MpasukBaHTena Ans NpouUNakTUKn 3apaxeHns
wmnctocomamm Schistosoma japonicum. lNokazaHa BO3MOXHOCTb MOMyYeHUSI NONMMEPHbIX MU-
Kpocdep, coaepxallmMx MBepMeKTUHbI B (hopmMe nMnnaHTatoB. B kavyecTBe pactsoputenen uc-
nonb3ytoT N-MeTUNNMpponNnaoH, TpuaueTuH, 6eH3annbensoat v gp. [Ins nponoHraummn gencTens
MBEPMEKTMHA npeanaraloTcs CMecu KOMMNo3mTa Ha OCHOBE caxaposbl, auetatnsobytmpara u no-
NIMMOIOYHOW KMCNOThI, YTO obecneunBaeT BbICBOOOXAEHNE BEPMeKTMHA B TedeHne 80 CyTok.
OnuncaHbl NPONOHIMPOBaHHbIE POPMbI NPa3vKBaHTENa Kak MMMNaHTaToB Ha OCHOBE MonuKanpo-
NaKToHa 1 ero CMecw C MONU3TUNEHTTIMKOMEM, KOTOPbIE MOIy4atoT aKCTPyANpoBaHUeM pacniasa
CMecK npasmKBaHTena v normmepos.

Knroyesbie crioga: IBEPMEKTVHbI, MPa3nKBaHTEN, MPONOHIMPOBaHHbIE POPMbI, UMMNMaHTaThl,
KMHEeTuKa, 3 PEKTUBHOCTb, reNbMUHTO3bI.

LLinpokoe pacnpocTpaHeHne refibMUHTO30B HAHOCUT OrPOMHbIN SKOHOMUYECKUIA YLLIEPD KMBOT-
HOBOZCTBY U3-3a Majexa XMBOTHbIX, HeZOMOMy4YeHUs: MSICHOW U MOMOYHON nmpoaykumn. K yucny
Hamboree pacnpocTpaHEHHbIX NapasvUTo30B Cpeamn OBeLl U KPYMHOro poratoro Ckota OTHOCAT Au-
KpOLIenuos, dacuyonés, OMKTUOKaynes, MOHME3NO3 U CTPOHIMMATO3bI NULLEBAPUTENBHOMO TpakTa.
MakcrmarbHyo 3apaXKeHHOCTb XUBOTHbBIX reNlbMUHTaMI OTMEYatoT B KOHLIE fieTa 1 oceHbio [3, 4].

JleyeHneMm XM1BOTHbIX NMPY refbMUHTO3aX CTanu 3aHUMaTbLCS C TeX Nop, Kak Obin ycTaHoBme-

Hbl 60NEe3HK, Bbi3biBaeMble renibMyHTamu [1].
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B BeTepuHapHoW npakTnke HakomnneH 60nbLION ONbIT MO UCMOMB30BAHUIO aHTUMENbMUHTHBLIX
npenapaToB B XXMBOTHOBOACTBE. /IMEETCH HECKOMbKO KNaccoB COEAUHEHWI, OKa3bIBaOLLMX aH-
TUTENbMUHTHLIN adpekT. MHOrne 13 HUX OEeNCTBYIOT Ha Y3KWUI KpYr NapasnToB, HO Takxe Cylle-
CTBYIOT CpeCTBa LUMPOKOro cnekTpa gencreus [1, 2].

[na nevyeHnsa n NpodunakTUKMA reNbMUHTO30B XXMBOTHbIX CyLLIECTBYET OOMbLUOEe YACNO npe-
napaTtoB Kak OTe4eCTBEHHOrO, Tak 1 3apybexHoro npoussoacTtea. C Lenbio nosbieHns addek-
TMBHOCTW Tepanuu, CHMXeHUs1 cebecToMMOCTM NeYeHUsT 1 MOBbILLIEHUS NMPOU3BOAUTENBHOCTU
06paboTKM KMBOTHBIX LiernecoobpasHo NPUMEHSATb MPONOHIMPOBaHHbIE NeKapCTBEHHbIE hOPMblI
npenapaToB CO CPOKOM AencTBusA 4—6 mec. K gercTByolWmMM BelecTBam Ans MonyyYyeHus aTux
npenapaToB NpeabsaBnsOTCS Takne TpeboBaHMA KaK HU3Kas TepaneBTUYecKash KOHLEeHTpauums
B nnasme KpoBu, ahpeKkTMBHAsi Npu napeHTeparnbHOM BBEOEHWUW; ONUTENbHbIA CPOK MOMyBbI-
BEEHUs!, a TaKKe XKenaTenbHO Hannyne akTMBHbIX METabonNMTOB NeKapCTBEHHOMO BeLLecTBa.

Takum TpeboBaHMAM OTBEYAlOT BELLECTBA Kracca aBepMeKTMHOB. B nutepatype onucaHbl
TaKkke nomnbITKM NOMyYeHUst NPONOHMMPOBAHHON NEKapCcTBEHHOW hopMbI NpasukeaHTena [9].

Co3pgaHue npenapaToB MPOMIOHTMPOBAHHOTO AENCTBUS NMPOTMB NapasvTapHbiX OonesHen
SIBMNSIETCSA OOHOM M3 OCHOBHbIX 3afayv B BeTepuHapun. B HacTosilee BpemMsa MMEETCst OrpOMHOE
YUCIIO aHTUreNbMUHTUKOB, UCMNOMb3yeMbix B 6opbbe ¢ renbMuHTO3amu. OgHaKo YacTb U3 HUX
[OENCTBYIOT O4eHb KOPOTKOE BPEMS; Mocne AerenbMUHTU3aLMN KUBOTHbIE BHOBb 3apaxatoTcst
OT HENPaBWUbLHOIO MPUMEHEHMS NPenapaToB; KO MHOTUM U3 HUX pa3BUBAETCS PE3NCTEHTHOCTD.
OT0 yKa3biBaeT Ha HeobxoaAMMOCTb pa3paboTku NpenapaToB MPOMOHIMPOBAHHOIO AENCTBUS, KO-
Topble NpochmnakTUpyoT MHBa3un Ao 120—180 cyTok. B cBA3M ¢ aTuM Haspena HeobxoauMoCTb
npoaHanun3MpoBaTb UMEILLYIOCS NuTepaTypy Ana pa3paboTkm npenapaToB NPOMOHIMPOBAHHOIO
OencTBus.

VIBEpMEKTUH — NepBbIi MAKPOLMKITUYECKMI NAKTOH, KOTOPbINA Obln BHEAPEH B KITUHUYECKYHO
npakTuky [7]. OH obnagaeT LWMPOKMM CNEKTPOM AENCTBUS, BbICOKON 3hEKTUBHOCTLIO, be3onac-
HOCTbIO B NMPMMEHEHNUW, YTO CAenano ero BeCbMa pacnpoCTpaHEHHbIM NPenapaTtom B KUBOTHO-
BoacTBe [23]. PapMaKkoKMHETUYECKOE NOBeAEHME MBEPMEKTUHA 3aBUCUT OT crnocoba BBeaeHuS,
cocTaBa npenapara 1 Buaa XuBOTHOro [8]. ViBepMekTuH obnagaeT BbICOKOM NUNOPUIBHOCTBIO
N UMEIOT HU3KYH0 PaCTBOPUMOCTbL B BOAHbLIX pacTBopax, kotopas konebnercs ot 0,006 fo 0,009
ppm [17]. 3TO NPUBOAUT K €ro 3Ha4YUTENbHOMY OEMOHUPOBAHUIO B XXUPOBOW TKaHW BHE 3aBUCU-
MOCTM OT crocoba BBeAeHWS U, Kak CriecTBUE, K MeaNIEHHOMY BbICBODOXAEHMIO U [OCTAaTO4HO
NPOACIKUTENBHOMY NMPUCYTCTBUIO Npenapata B nnaame [16]. MNepuoa nonyBbiBEAEHNS UBEPMEK-
TMHa 13 NnasMbl KPOBY NPU MOAKOXXHOM BBEAEHMN COCTABMNAET: AN oBeL 3—7 CyTOK, KOpoB — 5,
cBuHen — 4, nowapen — 6,5, cobak — 1,8 cyTtok [8].

AKTUBHOCTb MBEPMEKTUHA ONPeaensieTcsi ero BbICOKOCNeUnMUYHbIM CBSI3bIBAHUEM C T0Ta-
Mart perynmpyembiMn XNOPHLIMWU KaHanamu HEPBHbIX U MbILLEYHbIX KIETOK 6€CNO3BOHOYHbIX. OT-
KpbITME 3TUX KaHanoB NPVMBOOUT K MeAJIEHHOMY U HeobpaTMOMYy YBENUYEHUIO NMPOBOAUMOCTM
MemOpaHbl, YTO MPUBOAMUT K Napanuyy cCoMaTnyeckon Myckynartypbl. IBepMekTuH OeCTBYET Kak
aroHuct M AMK-peuenTopoB, Hapyluas nepegavy HepBHbIX MMMYNbCOB 3@ CYET CUCTEMbl HENPO-
meavaumm [22].

MuHUManbHas TepaneBTuyeckas (aHTUrenbMUHTHAs) KOHLEHTPaLUWs aBEPMEKTMHOB, B TOM
yncrie nBepmekTuHa, coctaensiet 0,5—-1 Hr/mn [13]. KoHueHTpaums nsepmekTMHa B nnasme, obe-
crneyvBaemasi TakvuMu BbICOKO3(hEKTNBHBIMU Npenapatamu kak lvomec n lvomec Gold (Merial),
coctaBnsieT oT 1 Ao 8 Hr/Mn. 3TN MHBEKLMOHHbIE NpenapaTtbl NpeacTaBnalT cobon 1-3,5%-Hble
pacTBOpbl MBEPMEKTMHA B CMECU MPONUIEHINUKONbL/rmuuepondopmans Unu gpyrux HEBOAHbIX
pacteopuTenen. Cpok AencTBMSA Takmx npenapaTos, 06yCnOBNEHHbIV CBOMCTBAMU MBEPMEKTUHA,
coctasnsiet 4o 90 cyTok 1 umeeT [0303aBUCKMMbIN XapakTep (puc. 1) [26].

MpasunkBaHTenN Ucnonb3yeTcs NPOTMB UHBAa3WIA, BbI3BaHHbLIX TpEMaToaamu v uectogamu. fen-
CTBME npasvkBaHTena obycrnoBneHo ero cnocobHOCTbLIO BbI3biBaTb O4EHb ObICTPOE yBENMMYEeHne
NPOHULAEMOCTN MeMOpaH ANns ABYXBaNEHTHbIX KATVOHOB, YTO NMPUBOAMT K YBENMUYEHUIO KOHLEH-
Tpauum MOHOB KanbLMs B MyCKynaType TpeMaToa 1 LeCTOA U Bbi3biBaeT ee napanuy. Kpome Toro,
npasvKBaHTEN NPUBOAUT K Bakyonuaauum obonovek, YTo Aenaer napasvToB BOCMPUMMYUBLIMUI
K LeNCTBUIO UMMYHHOWN CUCTEMBI U MULLIEBAPUTENbHBLIX (PEPMEHTOB HOoCUTENS (X03samHa) [4].

Mocne nepopansHoro BBefeHus 6onee 80% [03bl Npa3nkBaHTeNa BcacblBaeTCs, B TOM Yucne
npu COBMECTHOM NpremMe ¢ KOPMOM. [NUK KOHLEHTpauuy B Nna3me gocturaeTcs B TedeHne 1-3 4

—

T R O WU
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nocne npvema. Npenapat npetepneBaeT ObICTPLIA MeETab0ONM3M B NeYeHn, NPOAYKTblI KOTOPOro,
B TOM yucne, 06Hapy>x1BatTCs B CMMHHOMO3rOBOW XMAKOCTU. Nepuoa nonyBbIBeAEHMS Npasuk-
BaHTena mn3 nnasmbl coctaenset 1-1,5 4, neproa nonysbiBeaeHNA MeTabonnToB — OKOMo 4 u.
Oxkono 80% npoaykToB MeTabonmama BbIBOASTCA C MOYON B TedeHne 4 CyTok, npu 3ToM Gonee
90% — B TeveHue nepBbIx 24 Y. Npa3nkBaHTen Takke obHapyxuBatoT B rpyagHoM monoke [11].

120

100
== VM 1% (630 mr/mn)

30 —&— VM 3,15 % A (630 mr/mn)
—&— VM 3,15% B (630 mr/mn)
60

40

20

KOI[L[@I[T[DH.L[I{H HBEPMECKTHHa
B TIIa3Me, HI/MIT

0 20 40 60 80 100
CyTku

Puc. 1. CpegHssa KOHLUEHTpaLmsa uBepMeKTMHa B Nnas3me KpoBu
nocne NoAKoXHoro BBegeHus npenapatos (IVM)

C uenbio co3gaHusa npenaparta 6onee ANWMTENbHOMO AeNCTBUS Obina n3yyeHa BO3MOXHOCTb
MoNy4YeHns NONMMMEpPHbIX MUKPOCAEp, CoaepXallMx MBEPMEKTUH, 1 in situ dhopMupyembix UM-
nnaHTaTos [3, 7].

VMccnepoBaHust hapMakoKMHETUKM MBEPMEKTUHA B BMAE MONMMEPHBLIX MUKpocdep B opra-
Hu3me cobak (Tabn. 1) n ero acpekTBHOCTU ObINK NpoBeaeHbl Ha npumvepe Dirofilaria immitis,
napasutupyowmx B cepale cobak [5, 6]. Kaxgon cobake (6 cobak B kaxgon rpynne) beina cae-
naHa ogHokpaTHas uHbekuusi B fose 0,5 mr/kr.

Tabnuua 1
Xapaktepuctuka n hapmakokmHeTU4eckne napameTpbl MuKpoccep
mBepMeKTUH-PLGA B opraHnsme cobak
O6pasubl Mukpocdep
Moka3atenb
T, T, T, T,
CopepxaHune usepmekTuHa Teop.,% 25 35 50 32,5
Coqepﬁ(aHme MBEpPMEeKTMHa 24,3 30,8 46,5 29,6
npax.,%
CpenHwuin pasmep 4acTuu, MKM 91,0 90,0 89,0 90,0
AUC (cpeaHee) 410+118,8 400498,4 330t67,7 375+106,4
Pen (412,6) (364,7) (325,1) (334,0)
Cmax, Hr/mn 8,413,57 7,2+4,44 3,9+1,33 3,4+1,27
(cpenHee) (6,87) (5,85) (3,41) (2,78)
Tmax, cyT.ok(cpeaHee) 228+33,2 174+87,6 1+0 169+99,0
» CyT-OK(CP (214) (214) (1) (193)

lNpumeyaHue. Cmax — MakcMmarnbHasi KOHUEHTpauusa B nnasme; Tmax — BpemMsl JOCTUMXKEeHUsI MaKch-
MarnbHoI KoHUeHTpauun; AUC — nnolaib Noj KpUBOW KOHLEHTpaLUuWs B Nnasme-Bpemsi.

MoWnoBCKaA z o O Muraveva:
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YctaHoeneHa 100%-Hasa addekTBHOCTL 06pasuos T,, T,, T, n T, npotus D. immitis Ha 121
n 170-e cyTkM nocne 04HOKPaTHON UHBEKUMU MUKpocdep.

Mo pesynbratam usyyeHuss papMakoKMHETUKM ANS AanbHEWLMX MccrnenoBaHuin Hambonee
nepcrnekTUBHbLI MUKpocdepsl T, n T,, koTopble 06ecnevnBaoT paBHOMEPHbIN MPOMUITL KOHLEH-
Tpauum NBEPMEKTUHA B NMa3Me XUBOTHbLIX — OKOMO 1—2 Hr/mn.

Bnocneacteuu, Gbina nokazaHa BO3MOXHOCTb NMOMyYeHUs NoNMMEpPHbIX MUKpocdep C nsep-
MEKTUHOM Ha OCHOBE ApYr1X NoiMMepPOB — MOMMMOSIOYHOW KMCMOTbI 1 NonuMKanponakToHa. Tak-
e ObInNn n3yyYeHbl BOZMOXHOCTb UX pagvaLloHHON CTepUnNn3aunm 1 BIUsSIHUE cocTasa M ycro-
BWI MOMyYeHUS Ha CBOMCTBA MUKPOCHEP N KMHETUKY BbICBOOOXAEHNS MBEPMEKTUHA B YCITOBUAX
in vitro [15]. OgHako hapmakokuHeTrKa 1 TepaneBTnyeckas apdeKTBHOCTb Taknx hopm neep-
MeKTUHa Ans 6opbObl C 9KTO- U 3HAONapasMTaMmm TpebyoT AONOMHUTENBHOIO N3yYeHUS.

McenegoBaHmsa no nomnyyveHuio in situ opmMmnpyembix MMMaHTaToB, COAEPXaLLMX NBEPMEK-
TWH, OrPaHNYMBAOTCS U3YYEHUEM BMUSHUS GUOCOBMECTUMbIX PacTBOpPUTENEN C pasnuyHbIMU
PU3NKO-XMMUNYECKMMI CBOMCTBaMU Ha BbICBOOOXAEHME (in vitro) MBepMeKTMHa 13 UMMMaHTaToB
nanHoro Tuna [12]. B kavecTtBe pactBoputeneln 6binv BoiopaHbl N-MeTUnnMpponuaoH, NMpponu-
[OOH, TpraueTuH 1 6eH3unbeHsoar [21, 27]. Bbino noka3aHo, YTO OCHOBHbIMWU (haKTOpaMu, Bru-
SAIOLWUMN Ha CKOPOCTb MpoLiecca BbICBOOOXAEHUS, SABMNSIOTCA CMELUMBAEMOCTb pacTBOpUTENs
C BOOOW U BA3KOCTb pacTeopos [20].

Kpome Toro, 6bIno nokasaHo, YTo NPMMEHEHNE CMECEBbLIX PacTBOPUTENEN NO3BONSET pery-
NMpoBaTb CKOPOCTb BbICBOOOXAEHNSI B HAYANbHbI MOMEHT BPEMEHU, HE U3MEHSISI COAEPXKaHUS
nonumepa v UBEpMeKTMHa.

C uenbio yBenmyeHns NponoHrMpoOBaHHOMO AENCTBUSA MBEPMEKTNHA NPEANOXEH COCTaB CMe-
CeBOro komnosuta Ha ocHoBe SAIB (caxaposbl auertart nsobytmpar) 1 NOMMONOYHOW KUCMOThI
ONs NonyyeHus UMNNaHTUpyemon cuctemMbl goctaeku [24]. CocTas, COCTOALNI U3 4 T UBEPMEK-
TuHa, 15 mn NMP, 5 r nonumonoyHoit kncnotel u SAIB go 100 mn, o6ecneynn NporoHrMpoBaHHoe
BbICBODOXOEHME NeKkapCTBEHHOrO BelllecTBa B TedeHue 80 cyTok.

OnucaHHble NoaxoAbl K co3gaHuto npenaparta B hopme in situ hopmMupyeMoro nMnnaHTara
ObInK ¢ ycnexom mncnornb3oBaHbl Npu paspaboTtke npenapata Longrange (Merial) Ha ocHoBe anpu-
HOMEKTMHa — CTPYKTypHOro aHanora neepmektuHa [19]. Mpenapat coctont 13 50 Mr anprHoMek-
THHa, 270 mn N-metunnupponugoHa, 630 mn TpnauetuHa, 50 mr PLGA n 0,2 mr/mn noHona.

Mpenapat Longrange o6ecneunBaeT KOHLEHTPALMIO SANPUHOMEKTMHA B NNa3Me KPOBU XKNUBOT-
HOro Ha ypoBHe He MeHee 1 Hr/mMn B TedeHune 150 cyTok.

EQvHCTBEHHOW NPONOHIMPOBaHHON NapeHTeparnbHOW hopMOV npasvKBaHTena, OnMCaHHOW
B NnuTepaTtype, ABNSeTCA UmnnaHTaT Ha ocHose nonvkanponaktoHa (MKI) n ero cmecn ¢ no-
nuatunenrnukonem (Mar) [9]. Takve umnnaHTaTthl, cogepXalune npasmkBaHTen, noryyanum aKc-
TPyAMPOBaHMEM pacrnsiaBa CMecu npasukBaHTena u nonvMepos.

VccnenoBaHns KMHETUKM BbICBODOXAEHMS NPa3nkBaHTeNa U3 nonyyYeHHbIX UMMIaHTaToB no-
Kasanu, 4TO OHO MPOVCXOAWT B [iBE CTaauu: ObICTPYHO U MeaneHHyto. B nepBbie 1-2 cyTok Habnto-
[aeTcsa BbICBOOOXAEHME C BbICOKOM CKOPOCTLIO OT 5 A0 35 Mr/cyT, 3aTem CKOPOCTb 3HAYUTENBHO
najaeT, 4YTo AenaeT Marno BEepOATHbIM AOCTUXKEHWE TepaneBTUYECKUA KOHLIEHTpaLumn npasuk-
BaHTENa npv Ucnonb3oBaHWM UmnnaHTaToB Ha ocHoBe [KJ1 [18]. Takyto 0COBEHHOCTb KMHETUKM
BbICBOOOXAEHMS CBSA3bIBAKOT C BbICOKOM rMapoOBHOCTHI0 MNONMKanponakToHa.

B panbHenwem, B cOCTaB UMMNMAaHTaATOB Obin BKMAOYEH nonuatuneHrnukons MOl (tabn. 2),
YTO MPUBENO K YBENNYEHNIO CKOPOCTU BbICBOOOXAEHNS NMpasmKBaHTeNa B yCNOBUSIX NPOBEAEHUS
TecTa BbIcBOOOXAEHMS in vitro [9].

Pesynbrathl nsydyeHns papmakokMHETUKM Npa3nkBaHTena Ha Kpbicax (in vivo) nokasanu nx
CXOACTBO C pesynsratamu in vitro no xapakTepy KpyMBOKW, Npu 3TOM ANUTENbHOCTL BbICBOOOXAE-
H¥s npasukeaHTena gocturana 80-90% B TeveHne 40—45 cyTok, a pesynerarhbl in vivo u in vitro
pasnuuyanuck B 1,2—2 pa3a. KonnyectBo BbICBOGOXAEHHOrO npa3unkeaHTena (in vivo) onpegens-
N Ha OCHOBE aHanu3a MMMNNaHTaToB, U3BMEYEHHbIX B COOTBETCTBYIOLLME MOMEHTbI BPEMEHM.
KoHueHTpaLumnsa npasvkBaHTena B nnas3Me KpOoBW XUBOTHbIX n3MeHsinack B npegenax 300—700 Hr/
mn (puc. 2) [9].

TakvM 0bpa3om, Ha OCHOBaHUWM UCCREAOBaHWUA, KOTOPbIE NMOKa3anu, YTo MUHUMarnbHas 3d-
PeKTUBHAsA KOHLEHTpaLums npasvkeaHTena pasHa 100 HI/MM, MOXHO 3aKIMHYNUTb, YTO OMNUCaHHbIE
MMnnaHTaTbl 6yayT obnagath BblpaKeHHbIM aHTUnapasutapHbeiM genctenem [10, 18].

el e ,
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Tabnuua 2
CocTaB 1 cBoicTBa MMNaHTaToB Ha ocHoBe [KI
CooTHOLeHue BbicBo6oxaeHne | BbicBob6oxaeHue
O6o03Ha4vyeHue . ]
AMNNaHTaTa npasukBaHTen/ Macca, mr npasuMKBaHTena in | npasukBaHTena in
n3r/mKn vitro,%/cyT vivo,%lcyT
F1 50/0/50 210 100/30 -
F2 50/5/45 210 90/60 -
F3 50/10/40 210 90/70 -
F4 50/20/30 210 80/70 80/45
F5 50/30/20 210 80/85 -
700
L
= 600
E -
g =B 500
= 2 £ 400
& =g
£ 5= 300
o B =
=5 = & 200
z 83
S 2 £ 100
o 0
=3 0 10 20 30 40 50

CyTKI'I ITOCJIC BBEACHMA

Puc. 2. UameHeHwme koHLEeHTpaumMm npa3ukBaHTena B nna3me Kposwu (kpbickl Maccoi 350 T,
BBepneHune npasukeaHTena u3 pacdera 105 mr/350 r)

TepaneBTuyeckoe AencTBNe pa3paboTaHHbIX MMMNIaHTaToB BbINo NoKasaHo B 3KCNepUMeHTe
Ha MbILLAX, MHBA3MPOBAHHbIX S. japonicum, C pasnUyHbIM BPEMEHEM BBEAEHUS MMMnaHTaTa —
ot 0 8o 6 Hedenb C MOMEHTA 3apaXXeHUsi, YTO NokKasano 3PMEKTUBHOCTb Ha Pa3NNYHbIX CTAANAX
pa3BuTusa napasutos [10].

PesynbraThl n3yveHns hapmMakokMHETUKM NpasvKBaHTena, NoryyYeHHble nNpu nccnegoBaHum
Ha MblLLaXx, aHanornyHbl pesynsratamM, NonyyYeHHbIM Ha Kpbicax [9].

3akno4veHne

[MpviBeAeHHbIe pesynbraThl CBUAETENLCTBYOT O MPUHLMMMANBHON BO3MOXHOCTU CO3[4aHUs
NMPONOHIMPOBAHHbIX MPenapaToB npasvkBaHTena B )OpMe MMMMaHTaToB, OOHAKO, AOCTAaTOMHO
BbiCOKasi TepaneBTuyeckasi koHueHTpauusi (6onee 100 Hr/Mn) M OTHOCMTENbBHO BbICOKAst CKO-
pOCTb MonyBbIBeAeHMs (okorno 1,5 4) MoryT 3aTpygHWUTh CO34aHue npenaparta ¢ NPOAOIHKUTENb-
HOCTblo aericTeus bonee 1-2 mec 1 NOTpebyT BECbMa BbICOKOrO COAEPXKaHWsi akTUBHOTO Be-
wecTtsa B npenapate. Tak, Ans cosfaHusa KoHueHTpauuy 300 Hr/mn B KPOBM KpbIC B TEYEHMWE
40 cyTtok Tpebyetca nmnnantaumsa 105 mMr npasvkBaHTena, YTo AaeT OCHOBaHWe nonaratb, YTO
ONs co3AaHusa MMHMMAarbHOM TepaneBTuyeckon koHueHTpauum 100 Hr/mn B KpoBu cobak mac-
con 20 kr noTpebyercst nMmnnaHTaumst He meHee 6000 Mr npasukBaHTena, YTO 3KBUBANIEHTHO
60 umnnaHTatam onucaHHoro coctara. O4YeBMAHO, YTO BBEAEHWE TAKOrO YMCra UMMMaHTaToB
HEBO3MOXHO Ha npakTuke. Takke cnegyeT OTMETUTb, YTO NMPUBEAEHHbIE NCCIEA0BaHNS HE AaloT
BO3MOXHOCTb OLIEHWTb BTOPUYHOE AEMNOHMPOBaHWE NpasvikBaHTeNa nocne BbICBOOOXAEHNS ero
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M3 MMNnaHTaTa, 4To Morno Obl AaTb 6onee TOYHYK KapTUHY Mo hapMakoKMHETUKE U BpeMEHU
AencTBuA npenapata B hopMe umnnaHTara.

B HacToslLLee BpeMs OTCYTCTBYIOT NPOSIOHIMPOBAHHbIE NeKapCTBEHHblE (POPMbl AMA UHBEK-
LIMOHHOrO BBEAEHUS, coaepxallime ABa akTUBHbBIX KOMMNOHEHTa — UBEPMEKTVH U NpasnKBaHTer.
B psige naTeHTHbIX UCTOYHMKOB [14, 25] B onvcaTenbHON YacTu YNOMUHAETCs BO3MOXHOCTb pe-
anusauum nsobpeteHns B popme KoMBUHMpoBaHHOro npenaparta. OgHako, B BUAy OTCYTCTBUS
npumepoB 1 6onee AeTanbHOW MHdOPMaLUK NO peanusaumn n3obpeTeHns 1 cnocobe ero nNpu-
MEHEHWS MOXHO 3aKMIYUTh, YTO AaHHast KOMOMHaLUWA BKIIOYEHa B TEKCT TONbKO AMS 3aLMTHbBIX
uenen.
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PROLONGED FORMS OF ANTHELMINTIC DRUGS

Suslov V.V.', Engasheva E.S.%, Kedik S.A.", Shnyak E.A.!, Maximova P.O.?

"MITHT named M.V. Lomonosov, 119571, Russia, Moscow, Vernadsky Prospekt, 86
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Prospekt Vernadskogo, 86

Abstract

Purpose of the research — to conduct analysis of the status and perspective of application
of prolonged forms of anthelmintic drugs in veterinary.

Materials and methods. On the topic of development and application of prolonged forms of
anthelmintic in veterinary was conducted the analysis of 27 literature sources including 23 foreign
authors. Were analyzed the data about kinetics of avermectins and praziquantel in the animals
body and comparative results about dependence and correlation of pharmacokinetic parameters
with their anthelmintics efficiency.

The results and discussion. Prolonged forms of avermectins which prevent the infections
for long period are developing to prevent infection of animals during grazing season. Attempts to
create prolonged dosage forms of praziquantel to prevent the Schistosoma japonicum infections
are currently in progress. Was shown the possibility of obtaining polymeric microspheres, which
contains ivermectins in the form of implants. As solvents are used N-methylpyrrolidone, triacetin,
benzyl benzoate etc. Mixes of composite based on sucrose, acetate isobutyrate and polylactic
acid is offered for prolongation of the action of ivermectin, which is provides release of ivermectin
within 80 days. Were described prolonged forms of praziquantel as the implants on a base of
polycaprolactone and it's mix with polyethylene glycol, which is obtained by extrusion of a melt of
a mixture of praziquantel and polymers.

Keywords: ivermectins, praziquantel, prolonged forms, implants, kinetics, -efficiency,
helminthosis.
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UCCNEOQOBAHUE NEPEHOCUMOCTU KOMIMIIEKCHOIO
NMPOTUBOMAPA3UTAPHOIO NMPEMAPATA
«UHCMEKTOP OLUEWHUK»

Apucoe M.B.", Frmamasgux U.I'% Oémuu A.U.2, Aptemoe B.B.2

'BCepOCCUNACKMI  Hay4YHO-UCCIeOOoBaTeNbCKUA  UHCTUTYT — DyHOAMEHTanbHOM M MpUKNagHom
napasuTonorMm XmBOTHbIX U pacTeHnin um. K.W. Ckpsibnna, 117218, Mocksa, yn. bonbluas YepemyLikuHckas,
28, email: arisov_vet@mail.ru

2MOCKOBCKMIA rocyAapCTBEHHBIV YHUBEPCUTET NuLLeBbIX NponssoacTts, 125080 Mocksa, Bonokonamckoe
wocce, 11, e-mail: tyomabullet@yandex.ru

SBeTepuHapHbIi npuioT «baHo 3ko», Mockea

Pedepar

Llenb nccnenosaHnmn — n3y4mTb NepPeHOCUMOCTb npenapata «/IHCNeKTop OLIEeNHUK» Ha oc-
HOBe chunpoHuna, NMpUNpokcudeHa n nBepMeKkTuHa Ha cobakax n KoLKax B TepaneBTUYECKON
1 OBYKpPaTHO yBEMWUYEHHON TepaneBTUYeCcKon [o3aX.

Matepunanbl n MeToabl. MiccnegoBaHuns npoBoaunm B nputote Ans cobak u kowwek «baHo Sko»
(Mocksa). BnusHue npenaparta Ha opraHuaM uaydanu Ha 15 KnMHUYecku 30opoBbix Gecnopoa-
HbIX cobakax 2—6-neTHero Bo3pacta Maccou Tena 10—14 kr v Ha 15 knNMHMYeckn 300poBbIX bec-
MOPOAHbIX KOLLKax 2—4-neTHero Bo3pacTta mMaccow Tena 2—3,5 Kr, coaepXallmnxca Ha ctaHgapT-
HOM MONHOPALUMOHHOM KOPMMeHUW. YKMBOTHBIX MO MPUHLMMNY aHanoroB pasgenvnum Ha LecTb
rpynn (Tpw rpynnbsl cobak 1 Tpy rpynnbl KOLWEK) NO NATb XUBOTHLIX B Kaxaon. Cobakam v KoLlkam
NepBON OMbITHOW rPynnbl HaAeBanu OAMH OLLENHUK (YTO COOTBETCTBYET TepaneBTUYECKoW A03e
npenapara) Ha cpok 45 cyTok. BTopoli onbITHOW rpynne HageBanu [Ba olenHuKa (OByKpaTHO
yBENUYeHHasa TepaneBTnyeckasd [o03a) Ha 45 cyTok. TpeTben rpynne (KOHTPOINbHOW) OLIEeNHMK
He HageBanu. B TeyeHve onbiTa 3a XMBOTHLIMW BENMW eXeOQHEeBHOe HabngeHue, oTmedas ux
obLee cocTosHUe, NOBEAEHWE, anneTuT, KOHTPONMPOBanu Ux maccy, Temnepatypy Tena. [lo Ha-
Yana onbiTa, a Takke Yepe3 15 n 30 cyTok nocne Hayana NpMMeHeHnst npenapara 6panu KpoBb
1 MOYyY AN NCcrnefoBaHnst MOpdONorMiyecknx n bruoxnummyecknx nokasartenen. CtatmcTuyeckyto
06paboTKy NOoMyYeHHbIX AaHHbIX NPOBOAMMN C UCMOMb30BaHeM kpuTepus CTblogeHTa.

Pesynbrathl 1 obcyxkaenue. MpenapaT «MHCNEKTOP OWweHWKy obnagaeT XopoLlen nepeHo-
CYMOCTbIO Aaxe B AByKpPaTHO YBENMYEHHOW TepaneBTnyeckon fose. Bce Habnogaemslie nokasa-
Tenu ocTtaBanuck B npegenax ouanonornyeckon Hopmel.

Krtoueabie crioga: MHCNEKTOP OLLENHUK, COBaku, KOLKKU, NePeHOCUMOCTb, MBEPMEKTVH, NUPW-
npokcudeH, dUNPoHUI, reMaTonorus, GNOXNMmnS.

BBepgeHue
B Mupe exerogHo pa3pabaTbiBaeTcsa U BbIXOAWUT HA PbIHOK OFPOMHOE YMCMO KOMIMITEKCHbIX
npoTMBONapa3uTapHbIX NpenapaTtoB, OOHAKO MPOLEHT AOMALLHMX XUBOTHbIX, 6OMbHbBIX Napa3u-
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TO3aMWU, NO-NPEXHEMY OCTAETCS BLICOKMM. QTO CBA3AHO C LiefbIM PSAOM MPUYUH: POCT Yncna Kak
OOMalLLHUX, Tak 1 6e3[0MHbIX XXMBOTHbIX; NPUOBPETEHNE Napa3nTammn pe3VCTEHTHOCTU K fekap-
CTBEHHbIM Mpenaparam; CMeLlaHHbIe MHBa3uK; yXyaLeHe YCNoBUIA OKpyXatoLen cpeapl (oco-
6GEeHHO B KpyMHbIX ropofax); HeAOCTaTOYHBIN YPOBEHb BETEPUHAPHOTO KOHTPOIS.

B cBs131 ¢ 9TMM, pa3paboTka HOBbIX KOMMMEKCHBLIX NPOTYBONapa3uTapHbIX NpenapaToB B pas-
HbIX NleKapCTBEHHbIX (hbopMax ABNAETCA OOHOM U3 CaMblX akTyarbHbIX 3a4a4 COBPEMEHHOW Be-
TEepVHapHOW MeaULNHBI.

B BeTepuHapHOW NpakTuKe ONs NeYeHUss AOMAaLLHMX XUBOTHBIX MPWU napasvTo3ax LUMPOKO
NPUMEHSIIOT BETEPMHAPHbIE NpenapaTbl B BUAE NONMMEPHON NEHTbI C AeNCTBYOLMMY BELLECTBA-
MW, Tak Ha3biBaemble OLUENHWKU. ViccnenoBaHns npenapaToB B hopme OLLIEeNHUKOB Mokasanw,
4YTO 3(PPEKTMBHOCTL 3TUX POPM NpenapaToB JOCTUTAETCH NPU HOLLEHUN XMBOTHbIMW OLLEHMKA
NPOAOIPKUTENBHOE BPEMS, MPW 3TOM AEeNCTBYOLME BELLeCTBa NOCTENEHHO BbIAENSASCh, NEPEXo-
OSIT C NonmMmepa Ha LLEPCTHBIN NMOKPOB XMBOTHbIX. OCOBEHHOCTLIO NMpenapaToB B hopMe OLLel-
HVKOB SIBMSIETCA TO, YTO AaXe NpU HOLLIEHMN Ha OrpaHUYeHHON MOBEPXHOCTM Terna nornbaroT Bce
aKkTonapasuthl [1, 2].

Ha 6a3e 3AO «Hay4yHo-npou3BoacTBeHHasa pmMa «3AKonpom» ¢ yyactnem Bcepoccuiicko-
ro Hay4HO-UCCreaoBaTenbCKoro MHCTUTYTa (byHOAMEHTanbHOW U NPUKNaAHOW napasnmTonorum
XUBOTHbIX U pacTeHuin nm. K. V. CkpsibnHa paspaboTtaH KOMMIEKCHbIV npenapar B BUAE Monuv-
MepHOW NeHTbI «/IHCNEeKTOp OLLEHUKY», B COCTaB KOTOPOTo BXxoaAT dounpormn (5,0%), nnpunpok-
cudpeH (2,0%) n nsepmektuH (1,2%).

®dunpoHmn — mHceKTMUMA 13 rpynnbl peHnnnupasonoB. CnocobCTBYET HapyLLEHUIO HOp-
MarnbHOro OyHKUMOHMPOBAHUSA LEHTparnbHOW HEPBHOW CUCTEMbI Y Bronornyeckon myuweHn, 6no-
KMpYsi NUraHA3aBUCUMbIE XNOPUAHbIE KaHarbl, PerynmpyoLimMe NpoXoxaeHne HepBHbIX UMMYMb-
coB. MNpumeHeHne hrnpoHnna o0byCcnoBNEHO €ro KOHTAKTHBIM U KULLEYHbIM OEWCTBMEM B OTHO-
LLIEHMI B3POCbIX 0COBEN pasnuyHbIX BUAOB HACEKOMbIX (00X, BLUEW, BMACOEAOB), YECOTOUHbIX
M YLWHbIX Knewen. Mpu nonagaHum Ha NOBEPXHOCTb TENa XXMBOTHOMO NPOLOIMKUTENBHOE BPEMS
TIOKanua3yeTcs B canbHbIX XXene3ax AepMarnbHOro Crios, He nonagasi B CUCTEMHBbIN KpOBOTOK. PaB-
HOMepHOe pacnpeferneHve BellecTBa Mo BCEeN MOBEPXHOCTU KOXM U LLIEPCTU OCYLLECTBNAETCS
C NOMOLLBIO cekpeTa carnbHbIX xene3. O4HO 13 HEOCMOPUMbIX KavecTB UNpoHuNa — oTcpo-
YeHHoe BbICBOOOXAEHME (pacnpenensieTcs No NOBEPXHOCTU Tena XMBOTHOIO NpuUoNuanTensHoO
B Te4eHwue 24 4), 4To 0byCcrnoBnMBaEeT yBeNMYeHNe BpEMEHN aKTUBHOIO AENCTBMA Npenapara.

MupunpokcudeH — aHanor HBEHUITBHOIO FOPMOHA HaceKOMbIX; NOAABsSeT amMbpuoreHes
N HapyLlaeT HopManbHbIN LMK MeTamopdo3a HaceKoMbIX (SNLO—NNYMHKa—KyKorka—B3pocnas
0CO006b); HapyLLaeT NPOLLEeCChl CUHTE3a XUTUHA U MUHBKW MUYMHOK, NPENATCTBYET Pa3BUTUIO NON-
HOLIEHHbIX KYKOIOK U BbI3bIBaeT rmbenb HAaCeKoMbIX Ha MperMarvHarnbHbIX CTagusx pasBuTus,
obecneuynBasi NpekpaLLeHe BOCNONMHEHNS MONYNsLUM 3KToNapasnToB.

VMiBepmekTuH obriagaeTt BblpaXXeHHbIM NPOoTMBONapa3uTapHbiM AEACTBUEM Ha NNYUHKW NOA-
KOXXHbIX, HOCOTTNOTOYHbIX, XeNyAOo4HbIX OBOAOB, BLUEWN, KPOBOCOCOK M CapKOMTOWAHbBIX KIeLew;
ycunmBaeT BbIpaboTKy HerpomegmaTopa TOPMOXEHUS raMMa-aMMHOMACIISIHHON KUCMOTbI, YTO
NMPVBOAMWT K HapyLLUEHWIO Nepefavm HEpPBHbIX UMMYNbCOB, Napanuyy u rubenu napasuta. Nocne
HaHeCceHUs1 Ha KOXXHO-BOJTOCSIHOW MOKPOB MBEPMEKTUH MOMNaZaeT B KPOBOTOK Yepe3 KOXY U pac-
npegensieTcs B opraHax u TkaHsx, obecneunBas napasmToumaHoe AenNcTBuIe.

Mpu paspaboTke 1 n3y4yeHUn BETEpMHAPHOIo Npenapara HeobXxo4MMOo UccnenoBaTb peakumm,
BO3HUKAIOLLME B OpraHM3Me >XUBOTHbIX MOA BIMAHMEM M3y4aeMoro fekapCTBEHHOro CpeacTea.
LlenecoobpasHocTb nepegayy HOBOro nNpenapara B NpakTuKy, a Takke BO3MOXHble 06nacTu ero
NPYMEHEHNsT MOTyT ObITb NMOMHOCTbIO BbIICHEHbI TOMBKO B pe3yrbraTe KONMMYECTBEHHOM U Kade-
CTBEHHOW OLIEHKM pa3HbiX CTOPOH ero hapMako-ToKcukonornyecux adpdektor. OgHa U3 OCHOB-
HbIX 3a4ad, BO3HMKALMX MPU U3yYeHUU OeNCTBUS npenapaTta — BbisBMeHWe NobOYHbIX He-
xenaTtenbHbIX 3{EKTOB N UCKMOYEeHNe OTAANEHHOro AENCTBUS Ha XMBOTHLIX 1 Yyenoseka [3].

Llenbto Hawen paboTbl ObINO N3yYeHre NEPEHOCUMOCTHM npenaparta «VIHCMeKTOp OLUENHUKY
Ha cobakax u KoLlKax B TepaneBTU4eCKON 1 ABYKPATHO YBENNYEHHOW TepaneBTUYeCKon A03ax.

MaTepuansl u meToabl
VccnepoBaHnsa npoBogunu B nputote ansa cobak u kowek «baHo Qko» (Mockea). BnvsHue
npenaparta Ha opraHuaM mayyanu Ha 15 KnMHUYeckn 340poBbIX GecnopoaHbix cobakax 2—6-neT-
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Hero Bo3pacTta maccol Tena 10-14 kr u Ha 15 KNMHMYECKM 300POBbLIX GECNOPOAHbIX KOLLKaX
2—4-neTHero Bo3pacTta maccol Tena 2-3,5 Kr, CogepXaLlmMxcsa Ha CTaH4apTHOM MOSHOPaLMOH-
HOM KopMreHun. XKMBOTHBIX MO MPUHLUMMY aHanoroB pas3fenunuy Ha LecTb rpynn (Tpu rpynnbl
cobak v Tpw rpynnbl KOLLEK) MO 5 XMBOTHBIX B K&XO0MW.

Cobakam 1 KoLLKaM NepBoW ONbITHOW rpynnbl HageBany OAUH OLIENHMK (YTO COOTBETCTBYET
TepaneBTMYEeCKON A03e npenapaTa) Ha cpok 45 cyTok. Bropow onbiTHOW rpynne HageBanu ABa
owleriHMKa (OBYKpaTHO yBENUYeHHasi TepaneBTuyeckast o3a) Ha 45 cyTok. TpeTbein rpynne (KOoH-
TPOMbHOWN) OLLENHNK He HafeBanu. Bce nccnenoBaHns NpoBoAMnUCE B TeYEHNE 45 CyTOK.

OwenHrk npencTaBnseT coOOM MONMMMEPHYID FNEHTY KOPUYHEBOrO LiBeTa C urKcaTopom,
co cnabbim cneunduyeckum 3anaxom. [AnunHa owenHnka Ans KpynHbix cobak coctaBnseT 75 cwm,
ansa cpegHux cobak — 65 cm, anga menkmx cobak un weHkoB — 40 cm, ansa kowek — 40 cm.

XKnBoTHble, OTODOpaHHble AN 3KCNepuMMeHTa, Oblny  KIMHWYECKW 3[40pOBbl, CoAepxa-
n1cb B GrnaronpusTHbIX YCNOBUSAX; X EXEOHEBHbIN pauMoH COCTOSAN M3 MOSTHOLEHHOMO KOpMa,
paccuynTaHHOro no peuentype UPMbI-U3roToBUTENS N obecnedmBatoLLero NoaaepKaHne Hop-
MarnbHOro 13nonorMyeckoro coctosiHus. KopmneHume ocyluecTenany gsa pasa B cyTku. Konu-
4YeCTBO BOAbI, NOTpebrnsemoe XMBOTHLIMW, HE OrpaHNYMBany.

B TeyeHue onbiTa 3a XXMBOTHBIMU BENW eXXeAHEeBHOE HabnogeHne, otMevas nx obLyee cocTo-
siHMe, MoBeeHNe, anneTuT, KOHTPONMpoBanu UxX Bec, Temneparypy Tena.

[o Hayana onbiTa, a Takke Yepes 15 n 30 cyTok nocne Hayana npumeHeHus npenaparta 6pa-
N1 KPOBb M MOMY ANS1 UCCreoBaHNst MOPdONOrMYeckux n BMOXMMUYECKNX NnokasaTenen.

MopcyeT HOPMEHHBIX 3NEMEHTOB KPOBU MPOBOAWMMAM Ha aBTOMAaTM4eCcKOM cyeTymke «[u-
kockenby» (BP), ypoBeHb remorobvHa onpegensanu remurnobuHumManngHeiM metogom, CO3 —
no MaH4yeHKoBY, aKTUBHOCTb LLENoYHOW docdartasbl — € NoMoLLbo Habopos dupmel «Jflaben-
ctem» (PMHNAHAMS), aKTUBHOCTb anaHvHaMMHOTpaHcdepasbl — C UCMOoMb30BaHNeM HabopoB
dupmbl «KoHe» (PuHnaHoMSA), acnapTaTaMUMHOTpaHcdepasbl — C NOMOLLb0 Habopa durpmbl
«Reanal» (BeHrpus), o6wmn 6enok — pedpakToOMEeTpU4eCcKkn, MOYEBUHY — 3H3UMATUYECKUM
METOAOM C ypea3ou, 06Lwmn bunupybmH — potomeTpnyeckum MeTogoM, KpeaTMHUH — No Me-
Toay Nonnepa.

Cratuctnyeckyto o6paboTky AaHHbIX NPOBOAWMAM C UCMNonb3oBaHueM kputepusa CTbiogeHTa
(nporpamma Microsoft Excel «Student-200»).

Pe3ynbraTthbl M 06CcyXxaeHue

Bbino ycTtaHoOBNEHO, YTO obLlee COCTOsIHME COOaK M KOLUEK OMbITHbIX FPYMM CyLEeCTBEHHO
He OTNMYanocChb OT COCTOSAHMS XMBOTHbIX KOHTPOSbHbIX FPYMM: BCE OHU HAaXOAWNWUChb B YOOBMET-
BOPUTENBHOM COCTOSIHUM, ObIN MOABWXKHbI, aKTUBHbLI, OXOTHO MPWHUMAaNM KOpM U Nunu Boay,
OTKIMOHEHUIN (PU3NOMNOrMYeCcKNX OYHKLMIN He OTMeYanu.

CTaTUCTNYeckn OOCTOBEPHbLIX M3MEHEHMI Macchl Tena cobak M KoLeKk B MepBON M BTOPOW
MOAONbBITHBIX FPYMNMNax U KOHTPOsbHOW B TedeHne 30 CyTOK SKCNEPMMEHTA, a Takke Npu KOHTpore
Ha 45-e CyTkM OT Hayana uccrnegoBaHUs He YCTaHOBMEHO. 3a BPeEMS NPOBEAEHNS SKCMEPUMEH-
Ta No U3y4eHUo NepeHOCUMOCTU NpenapaTa 4OCTOBEPHOIO CHMXKEHMSI MAacChl TeNa Y XXMBOTHbIX
He 3adnKCMpOBaHO.

[locToBEepHOro M3MEHEHMST TeMMNepaTypbl Tena y XMBOTHLIX B Nepuog onbiTa HE OTMEYEHO
HW Y OMbITHBIX, HA Y KOHTPOIbHbIX rPymnm.

[emaTonornyeckne nokasatenu XMBOTHbIX A0 M NOCre NPUMEHEHUS OLLIENHMKA NPUBEAEHDI
B Tabnuue 1.

[aHHble, npyBeaeHHble B Tabnvue 1 cBMOETENbCTBYIOT O TOM, YTO KONMYECTBO SPUTPOLIMTOB,
NeNKoLMTOB, YPOBEHb reMornobuHa 1 CKOpoCTb OCeaaHus 3pUTPOLIMTOB y cobak 1 KOLLEK OMbIT-
HbIX Y KOHTPOIMbHbIX FPYNMN HAXOAUNWCb B Npefenax ur3nonornyeckor HopMbl, Kak 40 Havana
onbiTa, Tak 1 Ha 30 1 45-e cyTkKM Nocrne Hayana HoLLeHNs OLLIEeNHMKA, YTO rOBOPUT 06 OTCYTCTBUM
OTpULIATENBHOIO BIUSIHWSA NpenapaTta Ha OpraHnu3M, B TOM YMCIE Ha KPOBETBOPHYH CUCTEMY.

Pesynbrathl nccnenoBaHmsa psaga GMoXMMnYecknx nokasatenen CbiIBOPOTKU KPOBU COBak U Ko-
LUEK OMbITHBIX M KOHTPOSbHLIX FPYNM NpMBeAEHbI B Tabnuvue 2.

VMccnepyemble GruoxvMuyeckne nokasartenu (akTMBHOCTb LLENOYHON dhocdaTtasbl, anaHuHa-
MUHOTpaHcdepasbl, acnapTataMMHoTpaHcdepasbl, ypoBeHb obLiero 6enka, Mo4eBWHbI, oOLLe-
ro 6unupybuHa, a TaKke KpeaTMHUHA) CbIBOPOTKM KPOBU Y KMBOTHbBIX OMbITHON M KOHTPOSbHON

P
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rpynn 4OCTOBEPHO HEe OTNMYaNUCh U HAXOAMNWCH B Npegenax uanonornyecko HopMbl 40 U Mo-
crie onbiTa.

TNevikorpamma KpOBM Y XXUBOTHBIX B OMbITHBIX U KOHTPOSMbHBIX rpyrnnax He n3aMeHsnack, Npo-
LlEeHTHOE COOTHOLLEHUE OTAENbHbIX BUAOB NENKOLUTOB HAaXoaMnoch B npegenax duaunonornye-
CKOV HOpMbI 10 1 Nocne NpMMEeHeHUst npenapara.

Takvum obpasom, nccnegyemoii OLLEVHUK HE BNMSAET Ha NoKasaTtenu nerkoumTapHom gopmy-
nbl KPOBK cobak.

Mo pesynbraTtaM MCCrefoBaHUs YPOrorMiyecknux nokasaTenen XMBOTHbBIX Yy Bcex cobak u Ko-
LUeK A0 onblTa 1 nocre mo4va Gbina CBETNO-XEeNnToro LBeTa, cneumdunyeckoro 3anaxa, npospady-
Hasl, BOASHMCTOW KOHCUCTEHLMK, cnabo Kucnon peakuun. Npn MUMKPOCKOMMU MOYM — 3pUTPOLIU-
Thbl OTCYTCTBOBANW, YACMNO NENKOLUTOB — 1-2 B NOne 3peHus.

Takum ob6pa3om, NpoBeAeHHbIE NCCNEfOBaHNS Nokasanu, 4To npenapat «MHcnekTop owwen-
HVK» NPU eXeQHEeBHOM HOLLeHUM cobakamMu M KoLlkamu B PEKOMeHOyeMOW TepaneBTU4eCKOon
1 OABYKPaTHO yBENUYEHHOW TepaneBTU4eCKON A03ax B TedeHne 45 CyToK He okasblBaeT oTpuLa-
TENbHOro BMNSIHWSA Ha OBLLee COCTOSIHME XMBOTHBIX, MX PM3MOMOTMYECKNiA CTaTyC 1 nosedeHve,
a Takke He BMUSAET Ha remMaTornornyeckne n yponormyeckne nokasarenm.
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3Veterinary shelter “Bano Eco”, Moscow

Abstract

Objective of research: To evaluate the tolerability of the drug, “Inspector Collar” based on
Fipronil, Pyriproxyfen and Ivermectin in dogs and cats applied at a therapeutic dose and double
increased therapeutic doses.

Materials and methods: Research was conducted at the shelter for dogs and cats «Bano
Eco» (Moscow). Effect of drug “Inspector Collar” was studied on 15 clinically healthy outbreed
dogs between 2 and 6 years with the body mass of 10-14 kg and 15 clinically healthy outbreed
cats between 2 and 4 years with the body mass of 2-3,5 kg, receiving complete and balanced
nutrition. Animals were divided into six groups (three groups of dogs and three of cats) five
animals in each group. Dogs and cats from the first experimental group had put on one collar
(equivalent of single therapeutic dose) for 45 days. The second experimental group had put two
collars (double therapeutic dose) for 45 days. Animals from the third (control) group did not carry
collars. During the experiment, daily supervision of animals was conducted; their general health
status, behavior, appetite were observed, body mass and temperature estimated. Before and 15
and 30 days after the beginning of drug application, blood and urine tests were performed to study
morphological and biochemical parameters. Statistical processing of data were carried out using
Student’s t-test.

Results and discussion: The research results showed that the drug “Inspector Collar”
is well tolerated even at double therapeutic dose. All observed indicators remained within the
physiological norm.

Keywords: inspector, collar, dogs, cats, portability, ivermectin, pyriproxyfen, fipronil,
hematology, biochemistry.
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Pedepar

Llenb nccnegosanus — paspaboTka meToaukn onpeaenenns deHbengasona n ero metabo-
NMTOB B MOJIOKE KOPOB METOAOM XWAKOCTHOW XpomaTtorpadun BbICOKOrO AaBMNEHNS C NOCNeAyto-
LLIMM MaCC-CNEKTPOMETPUYECKUM OETEKTUPOBAHMEM.

Matepuanbl 1 metogbl. PeHbeHaason HasHavanu 5 kopoBaMm B fose 4,8 Mmr/kr nepopanb-
Ho. MNpo6bl Mmornoka otbupanu vepes 1, 3, 5 n 10 cyTok nocne BBegeHus npenapara. Metoguka
paboTbl BKMIOYAET ONMCaHNe peakTMBOB, MOCYAbl 1 0OOPYAOBaHMSA, MacC-CnekTpoMeTpuleckmne
ycnoBusi aHanmsa deHbeHgasona u ero NpousBOAHbLIX, NOArOTOBKY obopyaoBaHus k pabote,
NPUroTOBMEHe pacTBOpa 3MKEHTa, NOArOTOBKY Xpomartorpadpa K aHanuay, onpegerneHve xpo-
marorpaduyeckmMx napameTpoB cTaHOapTHbIX o6pasLoB npenaparta, NoAroToBKy Npob mornoka
K aHanu3y, onpegerneHne napameTpoB XpomaTtorpadupoBaHWs 3KCTPAKTOB, MPOLEAypY Kanu-
OpoBkKn heHbBeHaasona n MeTabonuToB B 3M1OEHTE.

Pesynbratbl n 06cyxaexune. MNpu nsyvennn papmakokmHeTnkn deHbeHaasona n ero metabo-
nmToB (CynbdoHa 1 cynbgoKcraa) B MONOKE KPOB YCTAaHOBIIEHO, YTO MakCMMarbHble KOHLEHTpa-
umm obHapyxeHbl Yepes 24 4 nocne BBeAeHWS npenaparta 1 coctaBnnu 22,6 Hr/mn ansa deHbeH-
Aason cynedoHa, 34,0 Hr/mn ans peHbenpason cynbdokenaa n 19,7 Hr/mn ans deHbenpasona.
Cnycta 10 cyTok nocne BBefeHWs npenapaTa cogepxaHve dpenbengasona n ero metabonmTos
B MOJTOKE KOPOB He MPEBbILLANo MakCMManbHO AOMYCTUMbIX 3HAYEHWI.

Krrouesbie criosa: monoko, eHbeHpason, metabonuTel, cynbdokena, cynbdoH, dapmako-
KMHETMKA, XMAKOCTHas XxpomaTorpadusi, Macc-CrekTpoMeTpus.

BBeneHune
Burncokc — koMnneKcHbI aHTUrenbMUHTHBIN Npenapar ¢ cogepxaHvem 8% dpeHbeHaasona,
72% Hukno3amuaa 1 BcroMoraTesbHbIX BellecTB. PeHOeHaa30n, BXOAALLMIA B COCTaB npenapa-
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Ta, obrnagaeT BblpaXXeHHbIM HEMaTOAOUMAHBIM 1 B MEHbLLEW CTENEHMN LIeCTOAOUMAHBIM U TpeEMa-
ToAOUMAHBIM AencTBUAMU. MexaHn3m AeNCTBUS ero 3akno4aeTcs B yrHeTeHUM doymapaTt peayk-
Tasbl, HAPYLUEHUW NPOHULIAEMOCTM KNETOYHbIX MEMOpPaH 1 HEPBHO-MbILLEYHOW MHHEPBALMM, YTO
npuBOAUT K rnbenu renbMuHTa [14, 15]. YcTaHoBneHa Bbicokas achdeKkTMBHOCTb NpenapaTa npu
MOHME3103e, ANKTMOKaynese, CTPOHMMASTO3ax NULLIEBAPUTENBLHOMO TpakTa OBeLl, KO3 1 KPYMHOro
poratoro ckoTta B go3e 60 mr/kr, npu Tpuxouedanese — 80 mr/kr [1-3].

[ns BHeopeHuWs1 NnpenapaTta B BETEPUHAPHYH NPaKkTUKy HeOOXoAMMbI CBEAEHUS N0 napame-
Tpam (hapMaKOKMHETUKN M OCTaTOYHbIM KONMMYecTBaM ero OEeWCTBYIOLLMX BELLECTB B OpraHax
N TKaHSAX >XMBOTHbIX, YTO U SBMIOCH LIEMbI0 HaLIMX MccrnenoBaHuin. B cBasm ¢ Tem, 4To nocne
BcacbiBaHUA deHbeHaason 6bIcTpo MeTabonmavpyeTcd B nedeHn A0 cynbdokenaa (oKcdeH-
nasona), obnagarowero aHTUreNbMUHTHBIM AENCTBUEM, U B JaNbHENLWEM A0 CynbgoHa, TO nX
ocTaTouHble KonuyecTBa TpebytoT aetekuun [8].

MaTepuansi u meToabl

Burncokc BBoamnu 5 kopoBam COrnacHO MHCTPYKLIMU OOQHOKPATHO nepoparnbHo B fo3e 60 mr/kr
XXMBOW Macchbl, YTO cooTBeTCTBYET 4,8 Mr doeHbeHgasona n 43,2 Mr HMKnosammaa Ha 1 Kr Kneow
macckl. Monoko otoupanu yepes 1, 3, 5 n 10 cyTok nocne BBeAeHWs npenaparta.

KopoB B nepuopg onbiTa cogepxxanu B CTaHAAPTHBIX YCroBusix xo3sncTea. OHM He nony4vanu
paHee Kakux-nmbo XMMMoTepaneBTUHECKMX NPenapartoB U ObINy KNMHUYECKM 3[0POBbI.

OnpepeneHre ocTaToyHbIX KonMyecTB deHbeHaasona n ero MeTabonuToB B MOMOKE KOPOB
NPOBOAWMMN Ha XUOKOCTHOM XpomaTtorpadpe BbICOKOro AaBreHns ¢ obpaleHHOdasoBow KOMOH-
KON 1 Macc-CNekTpOMETPUYECKMM AETEKTOPOM C TPOVHbIM KBagpynornem. O6paboTky nonyyeH-
HbIX AaHHbIX OCYLLECTBNANM € NoMoLLbo nporpammel «MassHunter Workstation Software LC/MS
Data Acquisition Triple Quadrupole Version B.06.00».

[ns paboTbl ncnonb3oBanu cnegyLlimMe peakTusbl, nocyay, obopyaoBaHue: Becbl nabopa-
TopHble ShinkoDenshi VIBRA HTR-220CE (knacc To4HOCTU crneuuanbHbii (1), npegen B3BeLum-
BaHns — 220 r, ToyHocTb — 0,0001 r); »maKocTHOM xpomaTorpad BeiCOKoro Aasrenus «Adilent
1290» ¢ macc-cnekTpomeTpudeckum getektopom Agilent 6430 (QQQ), Hacocom «Agilent 1290,
TepmocTatoM KornoHok «Agilent 1290» n aBtocemnnepom «Agilent 1290»; obpalyeHHodasoBas
npenkonoHka Phenomenex C 18 4,0 x 2,0 MM; xpomaTtorpadumyeckas obpalleHHodasoBast Ko-
noHka Zorbax SB-C18 (& copbeHTa 1,8 Mkm), 50 x 2,1 Mmm; werikep-nepemelumatens Eppendorf
Thermomixer compact AG 22331; ueHTtpudyra Eppendorf 5418; romorennsatop SilentCrusher
M («Heidolph»); ueHTpudyra Eppendorf 5810R n 6aket-potop A-4-81; BopTekc MwukpocnuH
FV-2400 («BioSan»); nonunponuneHoBble Npobupkn ¢ Kpbikamu obbemom 1,5, 15 n 50 mn
(«Greiner Bio»); nocyaa mepHas nabopatopHas crteknsHHas, FTOCT 1770; Boga AEVOHU3NPO-
BaHHasa (Milli-Q); auetonuTpun gna BOXKX, copt 1, TY 6-09-5497 («Kproxpom»); ammmak, Bo-
[OHbIV pacTBop, «x4» («Xummeny); azot mapkm OCH, nepsbii copt, FTOCT 9293-74; mypaBbuHas
kncnota (HCOOH) 98%, 64-18-6 («Sigma Aldrich»); metaHon ana HPLC («Fluka»); aTunauetar
FOCT 22300-76 («XvMMmeny»); cTaHAapTHbIN obpa3sel, heHbeHaason («Sigma-Aldrich», 99.9%),
cTaHaapTHbIM obpasew okcdeHaason (peHbeHgason cynbgokena) («Sigma-Aldrichy, 98,8%);
CTaHAapTHbIN obpasel, peHbeHaason cynbgoH («Sigma-Aldrichy, 99,9%).

Macc-cnekTpomeTpuyeckue ycroBmsl aHanuaa eHbeHaasona v ero NPou3BOAHbIX BKIOYa-
N1: METOZ MOHM3aLIMN — 3MEeKTPOCMpel B nonoxuTensHom pexvume (ESI+); TemnepaTypa MoHu-
3auwmm 350 °C; notok ra3a 10 n/MuH; naBneHve Hebynansepa 40 psi n HanpsikeHue +/— 5000 B.

[ns konnyecTBeHHOro onpepenexHus geHbenpason cynbdokenaa, dpeHbeHaason cynbgo-
Ha 1 beHbeHaa3ona METOAOM MacC-CNEKTPOMETPUM NPOBOAUIY UCCIEeA0BaHNE pacnaga MOHOB
nop gencremem 6ombapaupytoLLero NoToka MoneKyn a3oTa ¢ NocneayLw M paspeLLeHnemM npo-
AykToB pacnaga (metoguka MS/MS).

[ns konuyecTBeHHOro onpeaenerHus no metogy MRM 1 ka4ecTBEHHOIO NOATBEPXKAEHMS NPU-
HaZNeXHOCTN Nuka BbINKn NCNoNb30BaHbl MOHHBLIE NEPEXOAbI, NPMBEAEHHbIE B Tabnuue 1.

MogrotoBka obopyaoBaHusa k paboTe BKMoYana MpUroToBrieHMEe pacTBopa 3reHTa U Ha-
cTpoliky xpomatorpaca. NoaemkHas haza pactBopa antoeHTa coctosna us 0,1%-Horo pacTeopa
MypaBbWHOM kMcnoTbl B BoAe 1 0,1%-Horo pactBopa MypaBbWHOW KMCMOTbI B aLETOHUTPUIE Npu
COOTHOLLEHUN KomnoHeHTOB 60 : 40 06/06.
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Tabnuua 1

WoHHble nepexoabl heHGeHaa3ona, heH6eHAa3on cynbdokcnpa
n cheHOGeHAaason cynbgoHa

BewecTtBO MRM-nepexon Mapametpel MOHma.'."‘""I HasHayeHune
c¢pparmeHTaLum

300,1—268 FR=140, CE=20 Konwuu. onpegenexne

?’D:eEHl\?;eHﬂaaon 300,1-190 FR=140, CE=30 KauecTBeHHOE noaTeepxaeHne
300,1—159 FR=140, CE=30 P
316,0—284 FR=140, CE=15 Konwuu. onpegenexne

deHbeHaasona

cynbokena 316,0—-191 FR=140, CE=15

(FENSO) KauecTBeHHOe noaTBepxaeHne
316,0—159 FR=140, CE=30

®deHbeHaaszona 332,0—-300 FR=100, CE=15 Konwnu. onpegenexue

CynboH

(FENSO2) 332,0—159 FR=100, CE=30 KayecTBeHHOe noaTBEpPXAEHNE

lMpumeyaHue. ‘ToTeHuman geknactepusauum (FR), B.
“HanpspkeHue siuenku coynapenus (CE), B.

BkntoyeHre 1 HacTporKy xpomaTorpada npoBOAWMAM COrMacHO npunaraeMbiM MHCTPYKLMSAM
no akcnnyatauun. Xpomartorpadguieckyto konoHky Zorbax SB-C18 npegsapuTenbHO NpoMbiBanm
3MNtoeHToM B TeyeHre 40 M1H nogadent anteHTa co ckopocTbto 0,2 M/MUH.

PacTtBopbl cTangapTHbIX obpasuoB dheHbernaason cynbdokenaa, heHbenaason cynbdoHa,
eHbGeHga3ona Ans NocTpoeHus KanubpoBOYHOTO rpadonka roToBUMM crneayoLwmmM obpasom.

Ha aHanuTuyeckux Becax B3BeLUMBaANM C TOYHOCTbIO [0 YETBEPTOro AECATUYHOrO 3Haka
no 0,0100 r ctaHgapTbl peHbeHaason cynbdokenaa, deHbeHaason cynbdoHa n eHbeHgasona
(c y4eTom umcToThl cTaHAapTHoro obpasua). Haeecku pacteopsanu B 10,0 mn antoeHTa, nony4yasi
Npn 9TOM OCHOBHbIE PACTBOPbI C KOHUEHTpaumen 1 mr/mn. 3atem, METOAOM nNocrnegoBaTenbHbIX
pacTBOPEHU B NOABMKHON hase roToBunnm obpasLibl OCHOBHbIX CTAHAAPTHLIX PACTBOPOB C KOH-
ueHTpauunamm aHanutos 100, 10 1 0,5 mkr/mn.

KannbpoBoyHble cTaHaapTHble 06pa3ubl pacTBOPOB B 310EHTE B KOHUEHTpauusx 5, 25, 50,
100, 500 1 2500 Hr/mn rotoBMNu NyTEM pas3baBneHns OCHOBHbIX CTaHA4APTHbLIX PacTBOPOB (B CO-
OTBETCTBUM C Tabn. 2).

MpurotoBneHve kanMbpoBOYHbIX 06pPa3LIOB B MOSIOKE NPOBOAUNM NO TOW Xe cxeme (Tabn. 2),
MCnonb3ys B KAa4eCTBe pacTBOPUTENSA KOPOBbE MOMOKO, HE 3arpsi3HEHHOE aHanM3npyembiMu Co-
eavHeHusMK. MpuUroToBneHHble cTaHaapTHbIe 06pasLbl B MOIOKE BOPTEKCMPOBAM 1 BblAEPXU-
Banu nepen ot6opom npobbl B TeveHre 1,5 4 Npu KOMHATHON Temneparype.

Tabnuua 2
anrOTOBHeHMe KaﬂMGpOBO‘-IHbIX CTaHAAPTHbLIX oGpasuos
KoHueHTpauums pacraopUTenS’ — OCHOBHOM CTaHAapPTHbIN
B npo6e, Hr/mn MKI MK pacTBOp aHanu3upyeMbIX
coeAVHEeHUn, MKr/mn
0 (xonocTtas npoba) 1000 0 -
5 990 10
25 950 50 0.5
100 990 10 10
500 950 50
2500 975 25 100

lMpumevatue. V . . ... — 0BbEM [0GABMSEMOIO MOMNOKA UMK SMH0EHTa;
— 06bEM OCHOBHOIO CTaHAAPTHOrO pacTBOpa aHaNM3NpPyeMbIX COeANHEHNIA.

anuKBOTbI
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MoarotoBky Npo6 Monoka KOpoB K aHan13y NPOBOAUIN MO CreayHLLe Cxeme.

K ctaHgapTHomy o6pasuy (Mnm onblTHOMY 0bpasLy) Mornoka o6bémom 250 Mkn fobasnanu
100 mkn aueToHUTpUna, 3atem 50 MKN HacbILLEHHOro pacTBopa aMmMmuaka. Cmech TLaTenbHO BO-
pTekcupoBanu. 3ateM NpoBOAUIIN TPEXKPATHYIO AKCTPAKLUIO aHaNM3nNpyeMbIX COEANHEHWUIA 3TU-
nauetatom (3 x 1 mn). STMnNaueTaTHble IKCTPaKTbl 06bLEANHANN 1 ynapveanu B Toke asota. Cy-
Xou octatok pacteopsinu B 250 mkn 80%-Horo pactBopa auetoHuTpuna. [NonyyeHHbIn SKCTpaKT
nepeHocunu B xpomatorpaduyeckue suansl, fobaenss 2,5 mkn (1% ot oTo6paHHOro o6bEma)
MypaBbWHOI KUCMOTbl, BOPTEKCMPOBAaN/ CMECb U MepeHoCUny B xpomaTtorpaduyeckme Buarsi
obbémom 350 mkn Ansa nocneaytowlero aHanmaa metogom BOXX-MC/MC.

MonyyeHHble cTaHaapTHble 0bpasLbl pacTBopoB dheHberaasona, heHbeHaas3oncynbgoKeu-
na n deHbeHgasoncynbdoHa B 3MI0EHTE M MOFMOKE MCMONb30Banu Anga onpeaeneHns BpeMeHu
YOEPXKMBaHNS LIENEBbIX KOMMOHEHTOB U MOCTPOEHUSI KAanNMOpPOBOYHLIX rpadnKkoB 3aBUCUMOCTU
nnoLaamn nmuka oT KOHUEHTPaLUM aHanm3npyemblx CoeaMHeHniA. [ns onpeaeneHns napameTpos
XpomaTtorpampoBaHusi 3KCTPaKTOB NMPUMEHSANN NpoLeaypy KanmbpoBku XxpomaTtorpaduyeckmx
OaHHbIX, KOTOpasi UMeeT ABe Lienu: onpeaerneHne BpeMeHn yaepXBaHus aHanuampyemMoro KoM-
MOHEeHTa ANs ero nocneayoLwen naeHtTudrkauum (Ka4ecTBeHHbIN aHanu3 npob) 1 onpenenexHve
KOHLEHTpaLun aHanuta npv nomMoLuyn KanmbpoBoYHOro rpaduka (MeTo BHELWHEro ctanHaapTa).
Haunbonee onTumarnbsHble YCNOBUS XpoMaTorpacmMpoBaHust Obinv OCTUIHYThLI NPY Creayowmnx
napameTpax: M3okpaTmyeckas nogada anteHTa co ckopocTbto 0,2 mn/muH; gaeneHue ~ 280 bar;
06bEMm BBOAMMOW Npobbl — 5 pn; Temneparypa Tepmoctara kornoHku — 30 °C; Temneparypa Tep-
MocTaTa aBTocemnnepa — 4 °C. Bpems yaepxuaHus onpenensieMbix COEQUHEHNIA COCTaBUITO
1,0 MuH anst peHberngason cynbdokenaa, 1,5 — gna deHbeHgason cynbgoHa n 2,5 MMH — ans
deHbeHpgasona. AnutensHOCTb XxpomaTtorpadunpoBaHns — 5 MuH. MNprMepbl NOMy4YeHHbIX XPo-
MaTorpamm npvBeAeHbl HA PUCYHKe 1.

x102 [+ MRM CF=0.000 DF=0.000 (316.00000 -> 284.00000) eluent_25ppb_1.d 102 |+ MRM CF=0.000 DF=0.000 (316.00000 -> 284.00000) milk_25ppb_2.d
' a ‘1010 T 4 *1.021 1
08 08
06 06
04 04
0.2 02
0 ol
02040608 1 12141618 2 22242628 3 32343638 4 42444648 02040608 1 12141618 2 22242628 3 32343638 4 42444648
Counts (%) vs. Acquisition Time (min) Counts (%) vs. Acquisition Time (min)
+10.2|* MRM CF=0.000 DF=0.000 (332.00000 -> 300.00000) eluent 25ppb_1.d 102 |* MRM CF=0.000 DF=0.000 (332.00000 -> 300.00000) milk_25ppb_2.d
Wi *1489 i1 *1503 1
08 0 08 A
06 06
04 04
02 02
0 0 e
02040608 1 1214 1818 (g% )2\;2. %gqﬁ‘gmzog El es(gﬂ 3 )4 3638 4 42444648 02040608 1 1214 1050 J"zzs (2% )zv.? iéqlzjlgltﬁlg K ea(gn 3‘)4 3638 4 42444648
x10 2 |* MRM CF=0.000 DF=0.000 (300.00000 -> 268.00000) eluent_25ppb_1.d x10 2|+ MRM CF=0.000 DF=0.000 (300.00000 -> 268.00000) milk_25ppb_3.d
N +2.589 i 4] 2394 1
B c
08 08
06 06
04 04
02 02
0 0

02040608 1 12141618 2 22242628 3 32343638 4 42444648 02040608 1 12141618 2 22242628 3 32343638 4 42444648
Counts (%) vs. Acquisition Time (min) Counts (%) vs. Acquisition Time (min)

Puc. 1. lMprmMepbl xpomaTorpamMm CTaHAapTHbIX PacTBOPOB B artoeHTe (a, 6, B) 1 XxpomaTtorpamm
3KCTPaKTOB CTaHAapTHoro obpasua Monoka (r, 4, ) ¢ KOHUeHTpaumen aHanuToB 25 Hr/Mn (Ha pUcyHke
nokasaHbl ocHoBHble MRM-nepexoppl henbenaason cynbdokenaa (a, r), dpeHbengason cynodoHa (6, A)
n peHbeHpaszona (B, €))
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Bbinn NoCTpoeHb! rpauk KOPPEnALMM OTHOLLEHWS Nowaaen nukos deHbeHaason cyrb-
okcmnaa, hbeHbeHaason cynbgoHa 1 eHbeHgasona B 9KCTpakTax K MX KOHLEHTpauusM B MO-
Noke KOpOoB, M paccumTaHa cTeneHb Ux ussnedyeHus (E,%) no dopmyne:

E=100xS,, /S,

roe Soﬁp' — nnowagb nNuka ctaHgapTa (dpeHbeHpgason cynbdokenaa, dpeHbeHaason cynb-
¢hoHa, dheHbeHaasona) B akCTpakTe; S, — nnowadb nuka deHbeHaason cynbgokcnaa, heH-
6eHpason cynbdoHa, deHbeHaa3ona B cTaHaapTHOM obpasLe pacTBopa B antoeHTe. CpeaHsis
cTeneHb m3BredeHns deHbeHpason cynbdokemaa, deHbeHgason cynbgoHa, dpeHbeHaasona
13 MOJioKa cocTaBuna cooTBeTcTBeHHo 98,4; 91,8 n 91,4%.

MonyyeHHble pesynbTaTthl kannbpoBku heHbeHaa3ona, heHbeHaasona cynbgokenaa u dex-
6eHpasona cynbgoHa MeToAoM BHELLHero ctaHaapTa (kanubpoBoyHoro rpadumka) ¢ Becamm 1/
X2 1 cBob6oAHbBIM KoadhduLmeHToM (y = ax + b) [6] npuBeaeHbl B Tabnuue 3. CTabunbHOCTb Kanu-
OGpPOBOYHbIX PACTBOPOB B MpoLiecce NCCefoBaHWs OLEHMBANN COrnacHo Metoauke [5].

Tabnuua 3

PesynbraThl kKanubpoBku heH6eHaason cynbdokcuaa, heHbeHpason
cynbdoHa n heH6eHAa3ona B o6pasLax MONoKka KOpoB

Mpenen Mpenen CraHpapTHas Owvana3soH
KONMM4eCTBEHHOro M
BewecTBO oBHapyXeHwusl, KanubépoBoOYHas | JIMHENHOCTH,
onpepeneHus,
Hr/mn KpuBas, Hr/mn Hr/mn
Hr/mn
PeHbeHaasona cynbgoH 0,3 1,1 y=3R226=,4(>)(—9893,6 5— 2500
deHbeHaasona y=93,7x+247,4
cynbokena, 0.3 1.1 R2=0,97 5—2500
®deHbeHaaszon 0,3 0,9 y=62§3,_3x—219,1 5 — 2500
R2=1,00
B denbengazon A ¢denbengazon cynbbokeug ®  ¢denbengazon cynbhoH
deHbenpazon 0 e beHbeHpazon cynbdoKkeus — - — peHbBeHazon cynbdhoH
10 000000
1 000000
g
3 100000
5
g
E
=
S 10000
=
1000
A
100

1 10 100 1000 10000

KUHL{EHTPLIL{H;{ COEIHHEHHA B MOJIOKE, HI/MJT

Puc. 2. Mpacukn kanmBpoBOYHbIX 3aBUCUMOCTEN aHANUTUYECKUX CUTHAMNOB OT KOHLEHTpaLmm
eHbeHpasona, peHbeHgason cynbdokeuaa n peHbeHaason cynbpoHa
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[ns BbluMcneHus koHUeHTpauui deHbeHaason cynbdokemaa, deHbeHgason cynbgoHa
n peHbeHaasona B AKCTpaKTax MPUMEHSANW ypaBHEHWe, NoMyYeHHOoe ANS NUHUKU TpeHaa Kanu-
OpOBOYHOrO rpadhmka nNo SKCTPaKTaM:

= (S5, — Ak,

rae C — nckomasi KOHUEHTPpaLMA CoeIMHEHUA B COOTBETCTBYoLWEM obpasue, Hr/mi; S .
nnoLiaab Nuka uccrenyemoro BeLecTBa B 9KCTpakTe nNpobbl; k 1 @ — KoadpuUneHTbI KOppeﬂﬂ-
LMW, UCMONb30BaHHbIE ANs BbIYMCIIEHMSA OCTATOYHbIX KONMYECTB NCCNesyemMoro BeLecTsa B 00-
pasuax Monoka (npveegeHbl B Tabn. 3).

Ha ocHoBaHMKM NonyyYeHHbIX XpoMaTorpamMm XorocTelx Npob monoka (6e3 nobasneHus aHa-
nUTOB) ObINM 3KCNEPUMEHTaNbHO YCTaHOBMNEHbI Npeaen obHapyxeHusa (LOD) n npegen nsmepe-
Husa (LOQ). Onpepenenne LOD n LOQ ocyluectBnany B COOTBETCTBUM C MeTogukon [5, 9, 10,
13]. MpumMep «nycTbIX» XpoMaTorpaMm, UCMoNb3oBaHHbIX Ans BbluncneHns LOD n LOQ, npuse-
[OeH Ha pucyHke 3. Ha xpomaTtorpammax BblAerneHbl «MUKUy» LLYMOB NPU BPEMEHUN yaepKMBaHWS,
COOTBETCTBYHOLLMX BpeEMeEHaM yaepxunsanus peHbeHaason cynbgokcnaa, peHbeHgason cynb-
doHa, dpeHbeHaaszona.

LOD n LOQ paccunTbiBanu no popmynam:

LOD =3 x SD(S,,,,) * k'
LOQ =10 x SD(S,,,,) * k',

rae SD(S,, ,.) — cTaHOapTHOe OTKIOHeHWe oTknuka dreHbeHaasona cynbokenaa, heHbeH-
Aasona cynbgoHa 1 deHbeHaasona B XonocTbix Npobax TkaHem; k — kannbpoBOoYHbIN Koaddu-
umneHT (Tabn. 3).

=

02020608 1 12141618 2 222
Counts (%) va. Acquisition Time (mi

n Peak List

02040608 1 12141618 2 2 3 SGaf 3638 4 a2asscas

Counts (%) va

1Y

Fragmentor Voltage 100 Collision Energy 15 Tonization Mode  EST

+ MRM GF=0.000 DF=0.000 (332.00000 -~ 300.00000) milk_blank_1.d
1 1

E
os - 1.461

o6

o.a

0z

02040608 1 12141618 > 22242628 3 32343638 4 42444648
Counts (%) va. Acquisition Time (min)

B

02040608 1 12141618 2 22242628 3 32343638 4 42444648
Counts (%) vs. Acquisition Time (min)

JAres __JAres %
1 5|

Fragmentor Voltage 140 Collision Energy 20

+ MRM GF=0.000 DF=0.000 (300.00000 -= 2
-~ 2.a0s

Eg M«wﬁ’% J‘ML”‘ mh"lw Mqﬁw\ﬂ WMWLJ‘H‘JL‘ M \]L

02040608 1 12141618 2 2224
Eounts (%) va. Aca;

x102

Puc. 3. XpomaTorpamma aKcTpakTa XornocTon Nnpobbl MOMOKa, NCMONb30BaHHON Anst Bbliumcnenms LOD
1 LOQ deHbenaason cynbgokenaa (a), dheHbeHaason cynedoHa (6) n peHbenaasona ().
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Pesynbrathl BbluncneHust LOD n LOQ npuBefeHsbl B Tabnuue 4.
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Tabnuua 4

MeTponoruyeckue xapakTepucTUKM METOAUKU onpeneneHusi peHo6eHaas3on
cynbdokcuaa, heH6eHAason cynbgoHa, heHGeHAazona B obpa3uax Mornoka

OunanasoH
CoeauHeHue nuHeiHocTH, | LOD, Hrimn LOQ, nr/ n°BT°P"e:"°°Tb TOHH?ch,
mn RSD,% A%
Hr/mMn

deHbeHgasona 03 1.1 3 14

CynbdoH

denbenpasona 52500 0,3 11 6 34

cynbokena

deHbeHpaszon 0,3 0,9 8 7

MeTponoruyeckyto atTectaumio METOAMKN NMPOBOAMIIM B COOTBETCTBUM C PEKOMEHAALUAMM
no Banugauum MeTogoB KONMYEeCTBEHHOIO XMMUYECKoro aHanuaa [4, 7, 11, 16] no cogepxaHuio
deHbeHpgason cynbgokeuaa, deHbeHgason cynbdoHa U eHbeHgasona B obpasuax Moroka
KopoB. [Ins akcnepumeHTa Obinv UCMNOoNb30BaHbl HECKOMBbKO PacTBOPOB 3KCTPAKTOB U3 MOroka
cdeHbeHpgason cynbdokeuaa, heHbergason cynbgoHa n gpeHbeHaasona ¢ KOHUEHTpauusamm 5,

25, 100, 500 n 2500 Hr/mn B Momnoke. XapaKTepucTuk1 NPeun3noHHOCTU U TOYHOCTU METOAMKM
npvBeaeHbl B Tabnuvue 4.

PesynkraTthl u o6cyxaeHue

nOJ'Iy"IeHHbIe pesynbratbl U3y4eHnd cogepxxaHua qaeHGeHnasona 1 ero MmetabonmToB B KOpO-
BbEM MOJTIOKe npmBeneHbl B Tabnuue 5.

Tabnuua 5

Cop.ep)Kal-me cbeHSeH,qasona 1 ero MeTabonuToB B MOJIOKe KopoB
nocrne eBegeHus BUrMcokca B TepaneBTvmeCKoﬁ Ao3e

Bpewms CpefiHee komn-Bo METabonMTOB, HI/MM
nocne
BBEAEHUA, deHbeHaason PeHbeHaa3ona cynbgoH denbengasona cynobgokena
Yy

24 19,749,2 22,61+9,9 34,0+£26,1
48 7,6+1,9 12,1+2,9 5,0+1,3
96 5,6+0,8 1,740,6 9,0
120 5,8+0,5 1,440,2 1,8
240 7,1£3,6 1,740,8 2,612,4

Mpn n3yyeHnn octaTodHbIX KonmyecTB eHbeHpaasona n ero metabonutos (cynbdokcnaa
N cynbdoHa) B MOOKE KOPOB ObIfI0 YCTAaHOBMIEHO, YTO MaKCUMaribHble KOHLIEHTpaumMm obHa-
py>XeHbl Yepe3 24 4 nocne BBEAEHWsI NpenapaTta BUIMCOKC: 22,6 Hr/mn — ans deHbeHgason
cynbdoHa, 34,0 Hr/mn — ans dpeHbenpason cynbdokeuaa u 19,7 Hr/mn — anga deHbexpasona.

Cniycta 10 cyTok nocne NnpMMeHeHns BUrMcoKca cogepkaHue deHbeHgasona n ero merabo-
NNTOB HE NPEeBbILLANo MakCMarnbHO AONMYCTUMbIX 3HaYeHnN [8].
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DETERMINATION OF FENBENDAZOLE AND ITS METABOLITES IN MILK
BY THE METHOD OF LIQUID CHROMATOGRAPHY COUPLED
WITH TANDEM MASS SPECTROMETRY
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Abstract

Objective of research: Development of methods for the determination of fenbendazole and
its metabolites in milk by liquid chromatography coupled with tandem mass spectrometry.

Materials and methods: Fenbendazole was administered orally to five cows. Samples of milk
were taken on 1, 3, 5 and 10 days of drug application. The research method includes a description
of reagents, plates and equipment; mass-spectrometric conditions for analysis of fenbendazole
and its metabolites; preparation of the equipment to operation; preparation of eluent solution;
preparation of the chromatograph to analysis; determination of chromatographic parameters of
standard drug samples; preparation of milk samples to analysis; establishment of parameters of
extracts’ chromatography; procedure of calibration of fenbendazole and its metabolites in eluent.

Results and discussion: When studying the pharmacokinetics of fenbendazole and its
metabolites (sulfone and sulfoxide) in milk, it was found that the maximal concentrations were
determined 24 h after drug administration and were 22,6 ng/ml for fenbendazole sulfone, 34,0
ng/ml for fenbendazole sulfoxide and 19,7 ng/ml for fenbendazole. 10 days after treatment, the
concentrations of fenbendazole and its metabolites in milk did not exceed permitted values.

Keywords: milk, fenbendazole, metabolite, sulfoxide, sulfone, pharmacokinetics, liquid
chromatography, mass-spectrometry.
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OLIEHKA BIIUAHUA NPENMAPATOB ABEPCEKT
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PA3BUTUE KPbIC
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Pedepar

Llenb nccnenoBaHun — oueHka amMbproTponHoro adydpekTa HOBbIX KOMOMHMPOBAHHbBIX Npe-
napaToB aBepcekT opTe N aBepCeKT KOMBM Ha KpbICax.

MaTtepuanbl 1 meToabl. OnbIT NO OLEHKEe BO3MOXHbLIX 9MOPUMOTOKCUYECKUX U TEPaTOreHHbIX
CBOWCTB MpenapaTtoB aBepceKT dopTe 1 aBepCekT KOMOM MPOBOAMIMN COMMAacHO COBPEMEHHBLIM
MeTOAMYECKMM ykasaHusM Ha 32 kpbicax-camkax u 8 kpbicax-camuax. OTobpaHHbIX bepemeH-
HbIX CaMOK pasgenunu Ha ABe OfbITHble U ABe KOHTPOIbHble rpynnbl. MNpenapaTsl BBOAUMMN C 7
no 14-e cyTkn 6epeMeHHOCTU C y4eTOM HanborbLuen YyBCTBUTENbHOCTY AMOPUOHOB K pasnny-
HbIM BO34ENCTBMAM B 3TOT nepuog. ABepcekT dopTe 1 aBepcekT KoMOu BBOAMN BepeMeHHbIM
camkam nogkoxHo B fose 0,3 mr/kr no [1B. KoHTponbHoW rpynne BBogunu oopmoobpasyoLLyto
CMecCb B COOTBETCTBYIOLLEM obbeme. B TeueHne Bcelt 6epemMeHHOCTM NPOBOAUNM HabnoaeHe
3a 0OWMM KNMHUYECKMM COCTOsiHMEM camok. Ha 20-e cyTkn ©6epeMeHHOCTU OMbITHbIX U KOH-
TPONbHBIX KPbIC NoABeprany aBTaHasuu. MNocne nanapotomum nsenekanu maTky ¢ nnogamu. Pe-
TMCTPMPOBAIM YMCIO XenTbiX Ten 6epeMeHHOCT B 060X ANYHMKAX, MECT UMMNMAaHTaLun, YNCIo
XMBbIX, MEPTBbIX, PE30pONPOBaHHbLIX NNOAOB. OMOPMOHBI TLLATENBHO OCMaTpMBanu Ha Hanuyne
BHELLHVX aHOManvi pasBnTus, onpeaensnu Maccy 1 KpaHvokayganbHbI pasmep nNnogos, a Tak-
Xe npeavMniaHTaunoHHy0, NOCTUMMNAHTALMOHHYI0 1 06Lyto aMBproHanbHyto rmbens, mac-
Cy 1 avametp nnaueHTbl. [noapl uccnegoBany Ha HanmMune BHYTPEHHWUX aHOManui pasButus
no metoay BunbcoHa B mogudukauum otgena amopuonorun HUIMSM AMH CCCP. MNony4yeHHble
pesynetaTtel 06paboTanu CTaTUCTUYECKN.

Pesynbrathl 1 06cykaeHune. ABepcekT hopTe 1 aBepcekT kombu npu BBeaeHumn B aose 0,3 mr/
kr no A1B Ha 7—14-e cyTkv GEpeMEeHHOCTM He BbI3bIBanun BHELLHMX U BHYTPEHHMUX aHOManui pas-
BUTKSA. MNokasatenu rmbenu, macca 1 pa3aMmepbl SMOPUOHOB HAXOAMINNCL Ha YPOBHE hakTNYeCcKmX
KOHTPOIbHbIX M (PU3NOMOrMYeCKUX 3Ha4YEHUI AN 4AHHOTO BUAA XMBOTHBbIX.

Krioueabie criosa: aBepcekT hopTe, aBepCekT KoMOW, bepeMeHHOCTb, aMBproHansHoe pas-
BUTWE, MNOA, 3MOpPMOreHes, aHoManuu pasBuTUs, NraueHTa, 3MGPMOTOKCUYECKOe 1 TepaToreH-
HOe [eNCTBUE, KPbIChI.

BBepgeHue
B HacTosiLLee BpeMsi Ha pbliHKe FlekapCTBEHHbIX NpenapaToB NOSBNSATCA HOBble, COBPEMEH-
Hble, BbICOKO3(h(DEKTUBHBIE CPeACTBa ANsA NedeHns renbMuHTo30B8. OfHaKo, BO34ENCTBYS Ha na-
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pasvToB, MHOTWE NpenapaTbl B TON UMW MHOW CTEMEHN MOTYT OKasblBaTb OTpULLATENbHOE BNUSHNE
1 Ha OpraHM3M XUBOTHbIX, B TOM Y/CE Ha TedeHne BepeMeHHOCTH, N MPUBOANTL K MaTonornsm
B pa3BuTUM Nnoaa.

Llenbto HacToAWwmMX nccnegoBaHui Obina oueHka amMbproTponHoro addekTa HOBbIX KOMOBU-
HMPOBaHHbIX NPenapaToB aBepcekT hopTe U aBepcekT KOMOU Ha Kpbicax.

Matepuanbl u MmeToabl

OnbIT NO OLEHKe BO3MOXHbIX 3MOPUOTOKCMYECKUX WM TepaToreHHbIX CBOWCTB MpenapaTtoB
aBepcekT opTe 1 aBepCekT KOMBW NPOBOAMIIN COMMAacHO COBPEMEHHBIM METOANYECKUM yKa3a-
Huam [1] Ha 32 kpbicax-camkax n 8 kpblcax-camuax. Ha HoYb K camkam nofgcaxuvsanu camLoB,
yTPOM mMccnefoBany Ma3ok u3 Bnaranuvuia. [leHb obHapyXeHns cnepmaTto3onaoB BO Briaranmiy-
HbIX MasKax Yy KpbIC MpPUHMManu 3a nepebii AeHb 6epemeHHocTU. OTOBpaHHbIX 6epeMeHHbIX
CaMOK pasfgenunu Ha ABe OMbITHbIE U ABE KOHTPOSbHbIE rPYMMbI.

Mpenapatbl BBOAMNM € 7 No 14-e cyTkn 6€peMeHHOCTH C y4eTOM HanbonbLUen YyBCTBUTENb-
HOCTV 3MOPMOHOB K pasfnnyHbIM BO3AEWCTBMSM B 3TOT MepuoA. ABepcekT dopTe U aBepCekT
KOoM6U BBOAMNU GepeMeHHbIM camkam nofkoxHo B gose 0,3 mr/kr no [B. KoHTponbHol rpynne
BBOAMN (hbopmMooBpasyioLLyto CMeCb B COOTBETCTBYIOLLEM ObbeMe.

B TeueHune Bcel bepemMeHHOCTM NMpoBoAWnM HabnogeHne 3a O6LMM KINMHUYECKUM COCTOSI-
HVeM CaMOK.

Ha 20-e cyTkn 6epeMeHHOCTM OMbITHBIX U KOHTPOIbHbIX KPbIC NOABEpranu aBTaHasuu. MNMocne
nanapoTomMuv n3Bnekanu MaTky ¢ nrnogamu. PernctpmpoBany YMCno XenTbix Ten 6epeMeHHOCTH
B 060UX ANYHMKAX, MECT UMMMaHTaUMW, YACIO XMBbIX, MEPTBbIX, Pe30pOMPOBaHHbIX NMOQOB.
OMOPUWOHBI TLLATEeNbHO OCMAaTpUBanM Ha Hanuyne BHELLHWX aHOMasnuin passuTus, onpeaensnu
maccy (r) n kpaHvWokaygasnbHbI pa3Mep (CM) No4oB, a Takke NPEeAUMNIAaHTaLMOHHY0, MOCTUM-
nnaHTauuoHHyo 1 obLyto aMBpuroHanbHyto rmbens, maccy (r) u aguameTp nnaueHTsl (cMm). Mokl
dmkcmpoBanu B xuakocT byaHa n ncnone3oBanv AN UCCNEQOBaHUS Ha HanMMune BHYTPEHHUX
aHoManuii passuTusi No meToay BunbcoHa B Mmoandmkaumm otaena amépuonorun HUIMOM AMH
CCCP [2]. CtatncTnyeckyto 06paboTKy AaHHbIX NPOBOAMIN METOAOM BapyaLMOHHON CTaTUCTUKN
C MOMOLLIbIO MPOCTOrO CPaBHEHWUSI CPeaHWX Mo ABYCTOpoHHeMmy t-kputeputo CTblogeHTa. Pasnu-
yne onpegensanv npu 0,05 ypoBHe 3Ha4MmMocCTW. PacyeT BbINOMHEH Ha NepCoHanbHOM KOMMbIOTE-
pe ¢ ncrnonb3oBaHnem npunoxenns Microsoft Excel 2010 (Microsoft Corp. USA) n naketa ctatu-
CTUYeCcKOro aHanm3a gaHHbix Statistica 8.0 for Windows (StatSoft Inc., USA).

Pe3ynbraTthbl  06cyxaeHue

Bo Bpemsa n nocne BBegeHust 060MX UCMbITYEMbIX NpenapaToB obliee COCTOSHME CaMOK
ocTaBanocb 6e3 M3MEeHeHW; nagexa OnbITHbIX KPbIC HE OTMeYanu; OTCYyTCTBOBaNu BHELUHWE
Npu3Hak1, CBMOETENbLCTBYIOLIME O HapyLUeHNM GepeMeHHOCTN (KPOBAHUCTBIE BbIAENEHUS, CHU-
XXeHMe macchl Tena); XMBOTHbIE aKTUBHO NMPWHUMAanu KOpMm 1 Boay.

Mony4yeHHble pe3ynbTaThl MO OLEHKE NpenapaToB aBepceKT hopTe 1 aBepCeKT KOMOU Ha aM-
OpuoTponHoe aencTeme npmeeaeHsl B Tabnuuax 1 n 2.

mbenb NNogoB Ha pasHbIX CTaausax amMbpuoreHesa sBNSeTCs ogHUM U3 Hanbonee nHgopma-
TMBHbIX N BaXHbIX NOKa3aTenen npu oueHKe BNUsIHUA NpenapaTtoB Ha aHTeHaTanbHoe pa3BuTue.
CnepyeT OTMETUTL, YTO MOCKOMbLKY UCMbITYeMble npenapaTbl BBOAUAM ¢ 7 no 14-e cytkn bepe-
MEHHOCTU, T. €. B Neprog nocre umnrnaHTaumm n Bo BpeMsi OpraHoreHesa, To0 NocTUMniaHTaum-
OHHasi rMbenb MMeeT caMoe HEeMoOCPeACTBEHHOE OTHOLUEHME K NPeAMETY UccreaoBaHus. Tem
He MeHee, Mbl OMpeaensnu NpeaMMnaHTauuoHHyo rmbens (B 4aHHOM cryyae dumaunonornye-
CKyH0) 1 06LLYyt0 3MOPUOHANbHY0 CMEPTHOCTb.

Takum ob6pasom, nocrie BBeAeHWs aBepcekTa opTe npeaumnniaHTaumoHHas rmbens co-
ctaBuna 6,97+2,86%, noctumnnaHtaynoHHas — 2,50+1,78% n obwasa aMGpuoHanbHasi CMepT-
HocTb paBHsnacb 9,30+3,30% NO cpaBHEHWIO C KOHTPOMbHBLIMU 3HAYEHUAMWU COOTBETCTBEHHO
6,81+2,79%, 2,43+1,73 n 9,09+3,24% (tabn. 1). MNpu uccnenoBaHnm aMOGpMOHaNLHOIO MaTepua-
na BHELUHUX U BHYTPEHHMUX aHOManuii pa3sutus He BbisiBunu. CpeaHsisi Mmacca nrodoB B OnbiTe
coctasuna 2,70+0,02 r B cpaBHeHu ¢ koHTponem 2,69+0,01 r, kpaHWoKayganbHbIN pasMmep nno-
noB B onbiTe — 3,51+0,01 c™m, B koHTporne — 3,54+0,01 cm.

el e ,
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Tabnuua 1

Bnusinne npenapata aBepceKkT chopTe Ha IMGpUOHanbLHoe
pa3BuTHe Kkpbic (n =8, P <0,05)

3HayeHune nokasatens npv BBeAeHUM npenapara Ha 7-14-e
MNoka3zaTenb CYTKu 6epeMeHHOCTH
aBepcekT copTe KOHTpOJb

Yucno camok 8 8
CpepfHee 4nicno NnofoB Ha OfHY camKy 9i7=5§04’36 10,0+0,32
CpegHee uucno pes3opbumm Ha ogHy 0,25_10,16 0254016
camKky t=0
MpeavMnnaHTaumoHHas rmbens, % 6i9=7320’26 6,81+2,79
MocTumnnaHTaumnoHHas rméens, % 2£5=0§10';8 2,43+1,73
O6wasn ambpuroHansHas rmbens,% 9i3=0§3d:550 9,09+3,24
Macca nnoga, r 2,70+0,02

t=0,04 2,69+0,01
KpaHuokaynanbHbIi pasmep, cM 3i5=1 ?0481 3,5440,01
Macca nnaueHTbl, cm 0,6910,008 0,580,007

t=1,46
[OnameTtp nnaueHTbl, CM 1,5_6i0,01 1,5440,08

t=1,21
Yucno nnogos ¢ aHoManusamu _ -
pa3BuTns, %
* Bo Bcex cnyyasx P = 0,05

[Mocne BBeOeHWst aBepcekTa KOMOM NpeavMnaHTaLmMoHHas rméens aMO6prMoOHOB cocTaBuna
10,60£3,55%, noctumnnaHTaunoHHas 2,63+1,87 n obwas ambpuoHansHas rmbens 12,94+3,87%
MO CPaBHEHWIO C COOTBETCTBYHOLLMMU KOHTPOMbHbIMU nokasaTtensmu 9,41+3,34%, 1,29+0,37
n 10,58+3,55% (tabn. 2). BHelwHWe n BHYTPEHHWE aHOManuu pa3suTusa oTcyTcTeoBanu. Cpea-
HSI9 Macca NnofdoB B onbiTe cocTaBuna 2,67+0,02 r NpoTMB KOHTPOIbHOMO 3HadeHust 2,66+0,01 ,
KpaHuokayganbHbI pa3mep nnopos B onbite — 3,47+0,02 cm, B kKoHTpone — 3,52+0,01 cm.

Tabnuua 2

BnusiHne npenapaTta aBepceKkT KOM6U Ha aMOproHanbLHoe
pa3BuTue kpbic (n =8, P <0,05)

3HauyeHue nokasatensa Nnpv BBeAeHUM Npenapara
MokasaTens Ha 7-14-e cyTkn 6epeMeHHOCTH
aBepCceKT KoMbu KOHTpOnb
Yucno camok 8 8
CpefHee 4nicno NnofoB Ha OaHY CaMKy gi2=5§04§6 9,500,352
. 0,25+0,16 0,12+0,12
CpepgHee yucno pe3opbuunii Ha ogHy camKy t= 056
o 10,60+3,55 9,41+3,34
MpeanmMnnaHTaymoHHas rmbens, % t=024
MocTMmnnaHTaumnoHHas rnbens, % 2E6=3§17‘(8)7 1.29:0,37
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OkoH4yaHue Tabn. 2

3HauyeHue nokasatensa Nnpv BBeAeHUM Npenapara
MokasaTenn Ha 7-14-e cyTkn 6epeMeHHOCTH
aBepCceKT Kombu KOHTpOrnb
O6wasn ambpuroHanbHas rmbens,% 1%’24;2;587 10,58£3,55
Macca nnoga, r 2,67+0,02 2,66+0,01
t=0,02
KpaHuokaynarnbHbI pasmep, cM 3,47+0,02 3,52+0,01
t=1,93
Macca nnaueHTbl, cm 0,600,008 0,62+0,008
t=1,05
[OuameTp nnaueHTbl, CM 1,5_410,01 1,5740,01
t=1,78
Yucno nnogoB ¢ aHoManusamm _ _
pa3BuTus, %
* Bo Bcex cnyyasx P 2 0,05
3akntoueHue

Takum 06pasom, NpenapaTbl aBepcekT hopTe 1 aBepcekT KOMBY NPY NOAKOXHOM BBEAEHWUU
B go3e 0,3 Mr/kr He Oka3bIBalOT OTPMLATENIbHOMO BIUSIHUS Ha SMOPUOHaNbHOe pasBUTUE KpbIC
B aHTeHaTanbHOM nepuoae.
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Abstract

Objective of research: To estimate the effect of new combination drugs Aversect Forte and
Aversect Combi on rats.

Materials and methods: The present experiment for the evaluation of eventual embyotoxic
and teratogenic properties of drugs Aversect Forte and Aversect Combi was conducted on 32
female and 8 male rats based on the current methodological guidelines.

Pregnant female rats were divided into 2 experimental and 2 control groups.

Drugs were applied between the 7th and the 14th day of pregnancy taking into account the
highest sensitivity of embryos towards different types of influence within this time period.

Aversect Forte and Aversect Combi were injected to pregnant rats subcutaneously at a dose
of 0,3 mg a.i./kg of individual body weight. Rats from the control group received a forming mixture
in comparable volume. Within the whole period of pregnancy, we observed the general clinical
condition of female rats.

Results and discussion: Effects of new domestic preparations Aversect Forte and Aversect
Combi on the antenatal development of the rat via subcutaneous injection of preparations to
female rats at a dose of 0,3 mg a.i./kg between the 7th and the 14th day of pregnancy were
estimated. The test preparations did not cause any external and internal developmental anomalies;
indicators of embryo death, mass and dimensions of embryos were at the actual level of control
and physiological parameters for that type of animals.

Keywords: Aversect Forte, Aversect Combi, embryotoxic and teratogenic effects, rats.
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KOHLUENTYAJNIbHbIE OCHOBbI VIHTEFP[/IPOBAHHOVI
SALLNTBI OCHOBHbIX CEJIbCKOXO3ANCTBEHHbIX
KYNbTYP OT LUCTOOBPA3YIOLWNX HEMATO[

Babwuy A.l,, Babu4y A.A.
HaunoHanbHbIN yHMBEpcUTET GMOpEeCcypcoB M MpUpOOONonb30BaHns YkpawHbl, . Kues,
yn. FepoeB O6opoHbl, 15, babich200@yandex.ru

Pedepar

Llenb nccnepoBaHua — PaspaboTtaTe OCHOBbI MHTErPUPOBAHHOW 3aLUWTbl CENbCKOXO35M-
CTBEHHbIX KyrbTyp OT OBCAHOW, CBEKITOBUYHOW, 30MOTUCTON KapToernbHOW, NMIOLEPHOBON U Kne-
BEPHOWN HEmMaToa.

Martepuanbl n metoabl. APPEKTUBHOCTb Pa3NMYHbIX NPOTUBOHEMATOAHbLIX MEPONPUATUNA U3-
yyanacb B 1991- 2016 rogax B BuHHuukon, Kuesckon, Cymckoi, YepHuroBckon n apyrmx obna-
cTax YkpauvHbl. MaTtepranom vccrnegoBaHui b 06pasupbl MOYBbI, pacTeHuni, Snua, MYNHKN,
B3poOcCIible 0CobW, LUUCTbI CBEKTOBMYHOM, OBCSAHOWN, 30M10TUCTOM KapTodernbHOW, NOLEPHOBON
1 KneBepHOM HemaTon. V3rotoBrneHne BpEMEHHbIX M MOCTOSIHHBLIX MpenapaTtoB, OnpeaeneHne
BMOOBOrO COCTaBa LMCTOOOpa3yoLLMX HeMaTo OCYLUECTBNANM B COOTBETCTBMM C ObLLEenpuHS-
TbiIMY MeTogmKkamm [3, 6].

Pesynbratbl M obcyxaeHve. PaspaboTaHbl OCHOBbI MHTEPUPOBAHHON 3aLLMTbl CENbCKOXO-
3FMNCTBEHHbIX KYNbTYp OT OBCSIHOMW, CBEKMOBMYHOW, 30510TUCTOM KapTOdenbHOW, NoLepHOBOMN
1 KNeBepHol HemaTtog. s npenoTBpaLLeHnss MacCoBOrO Pa3MHOXEHUS LMCTOOOpasyoLwmnx He-
MaTof, HaCbILLEHHOCTb CEBOOOOPOTOB pacTEHNSIMU-X03€BaMUN HE AOMKHA MPeBbIWATh: 3€PHO-
Bble KorocoBble — 40%, cBekna v macnuyHble KanyctHble (panc, peabka, ropunua) — 20%,
kapTodens — 15%, MHoronetHme 6060Bble TpaBbl — 20%. BoBneyveHve B kpyroBopoT No6o4HOM
npoayKUMn pacTeHMeBOACTBa M CUAEPATOB OKa3sblBaeT MOMOXUTENbHOE BIWSHWE Ha YPOBEHb
NNOAOPOAUS NOYBbI U aKTUBALMIO XN3HEOEATENbHOCTN NPUPOLHBIX aHTaroHMCTOB reTepoaepus.

Knouesbie criosa: unctoobpasyolme HemaTodbl, pacTeHUs-xo3seBa, ceBOOOOPOThI, KOM-
NMeKc 3anTHLIX MEPONPUATUNA.

BBepgeHue

LincTtoobpasytoLme HemaToAbl M3BECTHbI €LLe CO BTOPOM NMOMOBUHbI MPOLLIIOro CTONETUS Kak
OfiHa M3 MPUYMH «MOYBOYTOMITEHUSA». MUKPOCKONUYECKNe pasMepbl U 04aroBOe pacrnpocTpaHe-
HME CYLLECTBEHHO YCMOXHSAOT NX CBOEBPEMEHHOE BbISIBNIEHME, @ CTaausi MOKos — uucta, obe-
crneyvvBaeT MHOrofneTHee BbDKMBaHWE NOTOMCTBA Mpu HebrnaronpuaTHbIX ycrnoBusix. OCHOBHbIM
CpeacTBOM KOHTPOSSl YMCIIEHHOCTU reTepodepus npexae 6bino HayyHo 0OOCHOBaHHOE Yepe-
[OBaHNE CeNnbCKOXO3SINCTBEHHbIX KynbTyp. OfHaKo Nepexof Ha pbIHOYHOE BeAEHUE CEenbCKoro
XO35IMCTBA CyLLECTBEHHO M3MEHWIT CTPYKTYPY MOCEBHbIX NIOWaaen, MpUBen K N3bATUIO N3 arpo-
LIEHO30B psiia LieHHbIX B (DUTOCAHUTAPHOM OTHOLLEHUW KYNbTYP W KakK CNeAacTBue, K HecbanaH-
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CMpOBaHHOMY KX 06LLeMy YepenoBaHuio. B ycnoBusix y3kor cneuumanusaumm pacTeHMeBOACTRa,
PE3KOro COKpaLLleHNsi HOPM BHECEHWS TPaAULMOHHBLIX OPraHU4ecKnX, OrpaHNYEHHOro UCMOosb30-
BaHWS MUHeparnbHbIX YA0OPEHUA, XMMUYECKUX CPEACTB 3alUTbl U YNPOLLEHUIO B LIENIOM Tex-
HOMOrMIN BblpaLLMBaHWS CENbCKOXO3NCTBEHHbIX KYNbTYP, OTMEYaeTCs TEHAEHUMS K YXYALIEHWIO
UTOCaHUTAPHOrO COCTOSIHUSA arpoLeHo3oB [1, 2, 4, 5].

MaTepuansi 1 meToabl
O PeKTMBHOCTL Pas3nmMyHbIX MPOTUBOHEMATOAHbLIX MeponpusaTuii mdyvanacb B 1991-2016
rogax B BuHHuukon, Kuesckon, Cymckom, YepHuroBckom 1 apyrux obnactax YkpaunHbl. Matepu-
anom uccrnenoBaHuin Obinn 06pasubl NOYBLI, PAaCTEHWI, ANLA, IMYMHKK, B3POCHble 0CO0OM, LUCTbI
CBEKITOBUYHOW, OBCAHOW, 30M10TUCTOW KapTodernbHOW, NMIOLEPHOBON U KNEBEPHOW HeMaTog,.
M3rotoBneHne BpeMeHHbIX U NMOCTOSIHHBLIX NpenapaToBs, onpeaeneHue BUAOBOro coctaBa Lu-
CTOOOpasyHoLLMX HEMATO, OCYLLECTBMANN B COOTBETCTBUM C OBLLENPUHATLIMU MeToanKamu [3, 6].

PesynbraTthl n obcyxpaeHne

B coBpeMmeHHbIX yCnoBUsIX XO3AWCTBOBaHWSA, Haubonee OOCTYMHBIMM M 3KOMormyeckn 6es-
onacHbIMU, SBNASIOTCA arpoTexHnyeckue meponpuatna (puc. 1, 2). OddekTmBHOE KOHTPONNPO-
BaHWe YMCINEHHOCTM YUCINEHHOCTM NONynsLMA reTepogepus AOCTUraeTcsl ONTUMarnbHbIM Yepe-
[OBaHVWEeM KynbTyp B MPOTMBOHEMAaTOAHbIX ceBoobopoTax. [ns npedoTBpalleHns MacCoBOro
Pa3MHOXEHUs1 OBCAHOW HemaTodbl Heobxoammo nsberatb MOBTOPHbIX MOCEBOB 3€PHOBbLIX KOMO-
COBbIX, @ B CMECSX C OAHONETHUMM TpaBamu He BbiceBaTb oBec. [1py HeobxoaMmocTH yBenuye-
HMS BanoBbix COOPOB 3epHOBbLIX, LienecoobpasHee BMECTO OBCa OTAaBaTh NpeanovTeHne 3epHo-
6060BbIM KynsTypam — coe 1 ropoxy. B npomexxyTouHbIX noceBax Takke He criefyeTt BbiceBaTb
0oBeC Ha 3eneHbln kKopMm. [Npn ANUTENbHOM MCNOMNb30BaHUM OOHOMETHMX TPaB, B Ka4yecTBe 3ene-
HOro KOHBeNepa NOCTYMNMeHNs KOPMOB, CYLLECTBYET PUCK 3aBEPLUEHNS MOMHOIO LMKNa passutns
OBCSIHOV HEMATOAbI, @ COOTBETCTBEHHO W YBENMUYEHNS YPOBHS 3aCENEHHOCTY MOYBbI.

Ha cnabo 3aceneHHbIX OBCAHOM HEMATOAOMW YroAbsx OTAaBaTh NpeanovyTeHne noceBam sipo-
BbIX, @ CpeAHe-3acerneHHbIX — O3UMbIM KOMOCOBbLIM KyrnbTypam. Mo BbIHOCNMBOCTY K chutona-
pasnTy 3epHOBbIE KOMOCOBBIE KYNbTYPbl HAXOAATCA B TAKOW MOCNEfOBaTENbHOCTU — O3UMBbIE:
AYMEHb > POXb > MLIEHMLA; SPoBble: AYMEHb > MNLleHnLa > OBeC.

B OCHOBHbIX paiioHax CBeKnocesHusi, HeobxoanMo cobnoaaTb YeTblpex-nNATUNeTHue nepe-
PbIBbl MEXAY MOBTOPHLIM Pa3MeLLEHNeM CBEKSIbl M MACIUYHBIX KamyCTHbIX KynbTyp (panc, pedb-
ka, ropumua). [IByxneTtHne nepepbiBbl MEXAY MOBTOPHbLIM BbIPALUMBAHUEM YKa3aHHbIX KynbTyp
He obecneunBalT 3PPEKTUBHOIO KOHTPOMNSA YMCMEHHOCTU CBEKMOBUYHOW HemartoAbl. [Onsa no-
BbILLEHWS NMPOTYBOHEMAaTOAHON 3hdheKTUBHOCTM CeBOOBOPOTOB C KOPOTKOW poTaLMel, CBEKIOon
criegyeT 3aHMMaTb TOMbKO MOSIOBMHY OTBEAEHHOW MMoLaan KaXaoro potaumoHHoro nons. lMo-
ovepefHoe pa3MelleHne KynbTypbl B pasHbIX YacTax nons obecneyvBaeT AByKpaTHOE yBenu-
YeHre BPeMEHHOro Bo3BpaTa pacTeHWN-Xo3seB Ha npexHee mecto. CnegyeT Takke OTMETUTb,
4yTO Gonee BLICOKON NPOAYKTUMBHOCTBLIO B 04arax retepofeposa, 0CoObeHHO B 3acyLunvBbie rofp,
oTnMyanucb copta ¢ rmybokum pasmelleHnem B NovBe KopHennogoB. B yacTHocTu kopmoBow
CBeKIbl: YMaHCKui nonycaxapHblii, LieHTayp-none n ctonoson: barpsHein, JenvkatecHbin, bop-
[0 XapbKOBCKUM.

[na npenoTspalleHss MacCOBOTO Pa3MHOXEHWUs! 30M10TUCTON KapTodernbHOW HeMaToAbl,
[0ns BOCMPUMMYMBBIX COPTOB KapTodensa B MHOrOMOMbHbLIX CEBOOOOPOTax He AOMMKHA MpeBbI-
waTtb 15% ot obLen nnowaamn, a npn ycnoBMmn BbipaliMBaHUs B OOHOM W3 MOMen yCTONYMBBLIX
copToB, onTumarnbeHbliM aBnaetcs 20%-Hoe HacbileHne nacneHoBbiMu Kynstypamu (10% Boc-
npunmumebIx + 10% ycTonumBbix copToB). [Mpu 3TOM BOCNpUMMUMBLIE CopTa KapTodens Heobxo-
AVMO pasmMeLLaThb B 3BeHe ¢ 6onee AnuTenbHbIM NepepbIBOM MeX4y MOBTOPHbIM BblpaliyBaHNEM
pacTeHNN-X035eB.

B ouarax pacnpocTpaHeHusi MoLepHOBOW HemMaToabl, He06XoAUMO OTAaBaTh NpeanoYTeHne
BbIpALLMBaHNIO KNeBepa, KNeBepHOW — IIOLEPHbI, @ B Criydyae COBMECTHOTO 3acefieHust yro-
aun — acnapueTa.

Ha 3aceneHHbIX LMCTOOOpa3yoWmMmMy HeMaTogamy Yroabsix NPUMEHsiTb KOMOUHUPOBaHHYO
cuctemy 06paboTkm NOYBbI, COYETAOLLYIO0 OTBASIbHYHO NOA TEXHUYECKMNE 1 MponaLlHbIe KyMbTypbl
1 6e30TBanbHYIO UM NOBEPXHOCTHYIO MOA OCTanbHble KynbTypbl. [py JOMUHMPOBaHWUKN 6e30T-
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BanbHou 06paboTkn oTMeYaeTcst TeHAeHUMS K AnddepeHumanum ryMycHoro crosi U fokanusa-
UMM KOPHEBOW CUCTEMbBI, @ Takke LMCTOOOpasyrLMX HeMaTo B NMOBEPXHOCTHLIX FOPU3OHTaX
noysbl. OTBanbHas obpaboTka u dhpesepoBaHne obecnednBatoT Gonee paBHOMEpHoOe pacnpe-
JerneHve uncToobpasyolmx HemaTod No BepTUKanbHOMY Npodunio naxoTHoro cros. OgHako
npu CUCTEMATUHYECKOM MX UCMONb30BaHNM yXyALLAaeTCsl yCTOMYMBOCTb MOYB K BETPOBOW 1 BOAHOM
3ppPO3MK, YTO MOXKET NPUBECTU K YBENUYEHUIO MIoLLaan ovaroB. PaumoHanbHoe coveTaHne pas-
NMYHbIX cnocoboB 06paboTKN MNOYBbLI YMEHbLIAET HEraTUBHbIE NOCNEACTBUSI UX OOHOCTOPOHHETO
NPUMEHEHNS!, OrPaHNYMBAET U CyLLECTBEHHO 3aMeasIsieT paclUMpeHME CYLLECTBYIOLMX O4aroB
retepogepua.

Kucnble noysbl nognexart M3BeCTKOBaHUIO — BHeceHMeM aedbekata He MeHee 3-4-neTHero
XPpaHeHUs1 1 ApYrMx MENMOPaHTOB N3 pacyeTa HOPMbl U3BECTU HA TMAPONUTUYECKYHO KMCIIOTHOCTb
no4Bbl. MI3BecTkoBbIE YO0OpEeHMs LenecoobpasHo BHOCUTL Mo NPeaLLeCTBEHHVK UNU Npeanpes-
LLIECTBEHHUK CBEKIIbl, @ B NOSIOBUHHOM HOPME HEeMnocpeaCcTBEHHO U noa KapTodensb.

[ns nonyyeHns Opy>HbIX BCXOO0B U CHDKEHWS YPOBHS 3aCENEeHHOCTM HavanbHbIX a3 pocTa
N pa3BUTUSI NINYMHKAMW HEMATOL — 3€PHOBbIE KOJIOCOBbIE, CBEKITY, MHOTONETHUE TpaBbl crieayeT
BblCeBaTb, a KapToderb BbiCaXnBaTb B paHHe- ONTUMaribHble CPOKM C KoppeKumen Ha norogHble
YCIOBWS TEKYLLETO roaa.

MpumeHeHe MUHeparbHbIX U OpraHUYeCcKnX yaoOpeHuin B ONTUMarbHbIX COOTHOLUEHUSIX —
pe3epB NOBbILLEHWS MPOAYKTUBHOCTU CEMNbCKOXO3SINCTBEHHbIX KYMNbTYp B o4arax pacrnpocTpaHe-
Hus retepoaepud. HolHe Hanbonee AOCTYMHbLIMY 1 AeLIeBbIMU SBNSOTCS NobovHast NpoayKums
pacTeHVMEBOACTBA, B YaCTHOCTU COMoMa KOSI0COBbIX KynbTyp, panca, cou, 60TBa CBeknbl U T.4.
BoBneueHne B kpyroBopoT anbTepHaTUBHbLIX OPraHUYeckMX yaobpeHuin okasbliBaeT NONOXUTENb-
HOe BO3[ENCTBME TaKKe Ha aKTMBALMIO XU3HEAeATeNbHOCTM NPUPOAHbLIX aHTAarOHUCTOB LIMCTOO-
OpasyroLmnx HemaTtos.

B coBpeMeHHbIX 3HeprocbeperatLmx TEXHOMOMMSAX BblpaliMBaHUS CBeKIbl U KapTodens,
ansTepHaTUBON — TPaAULMOHHON OpraHo-MUHEparbHOW cucTteMe yaobpeHusi, 6bino BHeceHne
YMepEHHOW HOpMbI NoacTUnodHoro Haeo3a (10 T/ ra) B coveTaHmmn ¢ nobovHom NpoayKLumei 3ep-
HOBbIX KONOCOBbIX (5 T/ra) n cugepartamu Ha POHE NOMHOro MUHEPanNbHOMO NMUTaHUS.

B ouarax rno6ogeposa, pauMoHanbHbIM Croco60M MCMONb30BaHUSA 3MIEMEHTOB NUTaHUS
1 (PU3NONOrMYECKN aKTUBHBIX BELLECTB, ObINIO 9KOHOMHOE BHECEHWE NTU4Ybero nomeTa (2,5 1/ra)
Ha ¢hoHe cuaepaTtos, cbanaHCMpoBaHO-OrpaHMYEHHOE MUHepasbHbiX yoobpenun (N, P, K )
B COYETAHMU C NpeanocagoyHon o6paboTko knyOGHEN 1 onpbiCKMBAHMEM NMOCEBOB KapTodens
GUOBUTOM, T. 1 PEFYNATOPOM pocTa AeAMOC, B.p.

MpennoceBHas obpaboTka CEMsIH 3aLUTHO-CTUMYMMPYIOWUMK BELLECTBAMU CHUXKAET Ypo-
BEHb 3aCerieHHOCTW Ha4anbHbIX a3 opraHoreHe3a pacTeHui. Micnonb3oBaHue obpaboTaHHOro
3aLLMTHO-CTUMYTUPYIOLLMMU BeLLleCTBaMM NOCEBHOTO MaTepuana 6bino Havbonee ahHEKTUBHO
npv 4OMNOCEBHOW YMCIEHHOCTM retTepoaepuna He npeBblllatolen 3KOHOMUYECKMIA Nopor Bpedo-
HOCHOCTM Gonee 4yem B ABa-Tpu pasa. [locnoiHoe HaHeceHe KOMMOHEHTOB 3aLUTHO-CTUMYTK-
PYIOLLMX BELLECTB Ha CEMEHa CBeKIbl NOBbILAET 3PPEKTMBHOCTL 3aLLMTbLI BCXOAOB OT dhutona-
pPasnTUYECKNX HEMaTon MO CPaBHEHMIO C TPAOULIMOHHOW TeXHonornen (cemeHa obpabaTtbiBatoT
CMECb BCEX KOMMOHEHTOB OOHOBPEMEHHO). B oyarax BbICOKOW YMCIEHHOCTW CBEKITOBUYHOM
HemaToAb! LenecoobpasHo coBmeLlaTb 06paboTky CeMsiH C NPUNoceBHbIM AnddepeHLpoBaH-
HbIM BHECEHMEM B PSIAKM MHCEKTO-HeMaTuumaa Mapwana, 25% k.a.

O PEKTMBHBIN KOHTPOMNb COPHSIKOB-PE3epBaTOB SIBMSETCS OAHUM M3 BaXKHbIX U Heobxoau-
MbIX MPUEMOB B MHTErPUPOBAHHOW CUCTEME MPOTUBOHEMATOAHBLIX MeponpuaTuiA. Ons OocTu-
JKEHWUsI BbICOKOW MPOTMBOCOPHSIKOBOW 3(O(PEKTUBHOCTM CrieadyeT NpuaepXuBatbCsi onTMMarnb-
HOW pOTaLMOHHON MocreaoBaTeNnbHOCTU, n3beratb NOBTOPHbLIX NMOCEBOB POACTBEHHBLIX KyNbTyp,
a Takke HachblllaTb COBPEMEHHbIE CEBOOOOPOTLI MPOMEXKYTOUYHBIMU MACIIMYHBIMU KYTBTYpaMu.
Hopmy BbiceEBa CEMSIH Macnu4HOW pefbku, ropynLbl LenecoobpasHo yeenuymneatb Ha 20-25%
MO CPaBHEHWIO C 30HANbHO-PEKOMEHAOBAHHON. 3aryLieHHbIE NOCEBbI MPOMEXYTOUHbIX KYNLTYp
CYLLECTBEHHO MOAABMSNN POCT U Pa3BUTME MarofieTHUX U MHOTOMETHUX COPHSIKOB-pe3epBaToB
uncTtoobpasyolmx Hematoq. [ns npenoTBpalleHnsi MacCoBOro Pa3MHOXEHUSI CBEKITOBUYHOM
HemaTtoAb! LenecoobpasHee BbiCEBATb YCTONYMBLIE COPTa KamyCTHbIX: Macnu4yHon peapku lMe-
rneta, Hemekc, LLInoGoneT, ropumubl 6enon Makcu.

KayecTBeHHOE OCYLLECTBIEHME B CXaTble CPOKM NyLLEHUS CTEPHW, BCrnes 3a yOopKon ypoxas
03MMbIX 1 IPOBbIX KOMOCOBLIX KyNbTYP, HapyLLaeT NpoTeKaHNe LMKNa pa3BuTus OBCAHON HEMATO-

el e ,
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Abl. Ha nonsix ¢ MHOroneTHUM KOPHEBULLHBIM TUMOM 3aCOPEHHOCTU, A5 NOBbILLEHUS 3 EKTMB-
HOCTW [laHHOro arpornpvema, crnegyeT LOMNOMHUTENBHO NPOBOAUTL eLle U NIEMELLHOE NyLLeHNKe.
Bcxoabl maganuvupl panca, 3epHOBBIX KOMOCOBbIX KyNbTYp, COPHSAKOB-pPE3epBaToOB HEMATo[, He-
00X0aMMO CBOEBPEMEHHO YHUUTOXATb — He MO3AHeEe TpeX Hedernb C MOMEHTa UX NMOsIBIIEHUS.

PauvoHanbHoe codeTaHme pasnuuHbiX MEeponpuATUA NO3BONSET OrpaHWYNTbL AanbHelllee
pacceneHne LMcToobpasyrolmx HemaTtod, 3PEKTUBHO KOHTPONMPYET UX YNCNIEHHOCTb Ha 3KO-
HOMMWYECKM HEOLLYTMMOM YPOBHE W NpefoTBpaLlaeT 3HaYUTENbHbIE NMOTEPU YpOXKasi OCHOBHbIX
CEeNbCKOXO3SINCTBEHHbIX KYIBTYp.

BbiBoabl. [1ns npenoTBpaLleHnsi MaccoBOro pasMHOXEHWS LMcToobpasyoLmx Hemartos, Ha-
CbILLIEHHOCTb CEBOOOOPOTOB PACTEHUAMU-XO3SIEBAMUN HE [AOSMPKHA MPEBbILATh: 3€PHOBbLIE KOJO-
coBble — 40%, cBekna, panc u Apyrme MacnmyHble KanyctHble Kynbtypbl — 20%, MHOroneTHue
TpaBbl — 20%, kaptocdens — 15%. CobnogeHne cbanaHcMpoBaHHOIO OpraHo-MUHEParbHOrO
NUTaHUS CENbCKOXO3SINCTBEHHbIX KYNBTYP SBMSIETCA OOHUM U3 OCHOBHbIX (DAKTOPOB MOBbILLIEHNS
YPOXXarlHOCTN B O4arax pacnpocTpaHeHusi retepoaepua. BosneyeHne B KpyroBopoT nutatenb-
HbIX OpPraHW4ecKMX BELLECTB anbTepHaTVBHBIX YOOOPEHWI OKasblBaeT Takke MONOXWUTENbHOE
BO3OENCTBUE HA aKTUBALMIO XN3HEOEATENBHOCTU MPUPOAHBLIX aHTAaroHMCTOB LIMCTOOGpasyoLLmnx
Hemaroa.
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FRIENDLY SYSTEM FOR THE PROTECTION OF MAJOR CROPS
FROM CYST NEMATODES

Babich A.G., Babich A.A.
National University of Life and Environmental Sciences of Ukraine, 03041 Kiev, 15 Heroev
Oborony St., e-mail: babich200@yandex.ru

Abstract

Objective of research. To elaborate a framework for integrated protection of agricultural
crops from oat, sugar beet, Golden potato, alfalfa and clover nematodes.

Materials and methods. The effectiveness of different anti-nematode measures was studied
in 1991-2016 in Vinnyza, Kiev, Sumy, Chernigov and other regions of Ukraine. As research
material served samples of soil, plants; eggs, larvae, imago; beet, oat, Golden potato, alfalfa
and clover cyst nematodes. Preparation of temporary and permanent slides, determination of the
species composition of cyst nematodes were carried out by standard methods [3, 6].

Results and discussion. The framework of integrated protection of agricultural crops from
oat, sugar beet, Golden potato, alfalfa and clover nematodes has been elaborated. To prevent
mass reproduction of cyst-forming nematodes, the saturation of crop rotations with host plants
must not exceed 40% — with cereal grains; 20% — beet and oilseed Brassica (canola, radish,
and mustard); 15% — potatoes; 20% — perennial legumes. Involvement of crops and green
manure in the by-products cycle has a positive effect on the level of soil fertility and activation of
life activity of natural antagonists of Heteroderidae.

Keywords: cyst nematodes, host plants, crop rotations, a complex of protective measures.

© 2016 The Author(s). Published by All-Russian Scientific Research Institute of Fundamental and Applied
Parasitology of Animals and Plants named after K.I. Skryabin. This is an open access article under the
Agreement of 02.07.2014 (Russian Science Citation Index (RSCl)http://elibrary.ru/projects/citation/cit_index.
asp) and the Agreement of 12.06.2014 (CA-Bl.org/Human Sciences section: http://www.cabi.org/Uploads/
CABI/publishing/fulltext-products/cabi-fulltext-material-from-journals-by-subject-area.pdf)

—

T R O WU
Bcepoccuiickuii HayHHO-UCCnenoBaTenbCKUA MHCTUTYT hyHAAMEHTaNbHOM W MPYKNaZHON NapasnTonorim XX1BOTHBIX U pacTeHuit uMern KA. CkpsibuHa
117218, Poccusa, . Mocksa, yn. b. YepemyLukuHckas, 28, e-mail: Journal@vniigis.ru

574 © «Poccuiickuii Napa3nTonormyecknin xypHarn»



POCCHMMCKMA NAPAIMTONOIMYECKME XY
RUSSIAN JOURNAL OF PARASITOLOCY

Volume 38
Issue 4/2016

MAPA3UTbI PACTEHUA
Moctynuna B pegakumio: 10.03.2016 YOK 632.651:581.1
[MpuHaTa B neyatb: 28.11.2016 DOI: 10.12737/23085

[Ans uMTupoBaHus:

Y0anosa XK.B., 3uHosbesa C.B. WHOyyuposaHHasi ycmou4yueocmb pacmeHull Kak alibmepHamuea
Xumuyeckum cpedcmeam 3aujumsl pacmeHuli // Pocculickull napasumornoeauyeckull XypHan. M., 2016. —
T. 38. — Bbin. 4. — C. 575-582

For citation:
Udalova Zh.V., Zinovieva S.V. Induction of plant resistance to nematodes sedentary biogenic elicitors. Russian
Journal of Parasitology, 2016, V. 38, Iss. 4, pp. 575-582

WHOYUUPOBAHHASA YCTOMYMBOCTb PACTEHUN
KAK ANNbTEPHATUBA XUMUYECKWUM CPEICTBAM
3ALWUNTbI PACTEHUA

Ynanoa X.B."?, 3uHoBbeBa C.B.?

'BCEPOCCUMCKMIA  HAay4YHO-UCCIeOOBaTENbCKUA  UHCTUTYT  (DyHOAMEHTarnbHOMW M MpUKNagHOM
napasuTonorMm XMBOTHbIX U pacTeHuin uMm. K.U. Ckpsbuna, 117218, Mocksa, yn. b.YepémyLukmHckas, 4.28,
e-mail: udalova.zh@rambler.ru

2LleHTp napasutonoruv MHctuTyTa npobnem akonoruv u asontoumn um. A.H. Cesepuosa PAH, 119071,
Mocksa, JleHuHckuin npocn., 33, e-mail: zinovievas@mail.ru

Pecepar

Ha cuctemax kaptogenbs — Globodera rostochiensis n Tomatel — Meloidogyne incognita
nokasaHo, 4To obpaboTka cemMsiH TOMaToB W KrybOHeln kapTodens nepes nNocagkon GuoreHHbIMu
WHOYKTOpaMu (XMTO3aHOM, >KaCMOHOBOW U CanuUMIoBON KUCNOTaMm1 Mo OTAENbHOCTM U B COMETa-
HMM C XMTO3aHOM) MHAYLIMPYET CUCTEMHYHO yCTON4MBOCTb (CUY) BOCNPUUMUUBBLIX PACTEHWI U NO-
nynaumns HemaTof Ha pacTeHusx, 0bpaboTaHHbIX 3TMK NpenapaTaMm B ONpeaeneHHbIX KOHLEH-
Tpauusx, Nposiensina Npu3Haku Mopdo-hrn3nonorniyeckoro yrHeteHus. NokasaHo, YTo MexaHn3m
pewncteua CAY cBA3aH C UBMEHEHUEM TEX X 3aLUUTHBLIX MEXAHW3MOB, KOTOPbIE OTMEYEHbI Mpu
€CTECTBEHHOM MMMYHUTETE pacTeHuin K HematodaMm. [NpuMeHeHne Ans NoBbILWEHUS YCTONYMBO-
CTU pacTeHWin nccrnedoBaHHbIX OMOreHHbIX MHAYKTOPOB yAOBMNETBOPSieT TpeboBaHNsiM HOBOTO Mo-
KOneHus NnpenapartoB AN 3aLlnTbl PACTEHWI Y UX UCMONb30BaHWE MOXET ObITb NEPCMNEKTUBHBIM.

KniouyeBble crnoBa: HemMaToAbl, CUCTEMHAast UHAYLIMPOBaHHAs YCTOMYMBOCTb, XMTO3aH, canuv-
LI,VIJ'IOBOI7I KUCnoTa, XXaCMOHOBasa KMCnota.
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Abstract

Objective of research: to study the mechanisms of induced tomato plant resistance to root-
knot nematode Meloidogyne incognita and potato to cyst nematode Globodera rostochiensis.

Materials and methods: The biogenic elicitors — chitosan and signal molecules — SA, JAfor
the modulation of immune plant responses were used. In experiment 1, tubers of potato cultivars
Istrinskii (PCN-susceptibility) and Krinitsa (PCN-resistant), were treated with aqueous solutions of
the immunomodulators at the specified concentrations. A low molecular weight soluble chitosan
and acetylation degree of 15% and signal molecule — SA was used as an elicitor. In experiment
2, system tomato M. incognia was studied. Water solutions of chitosan, signal molecules: SA,
JA were used for treatment of tomato seeds for 2 h and then the seeds were planted in sterile
soil. The control plants were treated with water. Cultivation of plants was carried out by the
standard technique. Plants were maintained in a greenhouse long enough for the nematodes
to complete their life cycle. Development of nematodes in the processed plants estimated on
morphophysiological and population characteristics. Biochemical indicators of roots and leaves of
tomatoes estimated for 14 days after infection of plants. Previously identified major biochemical
indicators of the plants in the genome that contain genes that determine the resistance of plants.
The effects of biogenic elicitors on plant resistance were also evaluated by some metabolic
changes related to natural plant resistance to tomato and potato to plant nematodes. These
indicators were studied in clarifying mechanisms of induced resistance.

Results and discussion: Biogenic elicitors induce systemic resistance of plants to plant
parasitic nematodes — Meloidogyne incognita and Globodera rostochiensis (decrease in the
parasitic invasion of the roots; an inhibition of the vital activity of the parasite; a decrease in
fertility and the amount of agents sources (larvae and eggs) capable of infecting the plants).
The addition of signal molecules (salicylic and jasmonic acid) to elicitors increased their activity
as immunomodulators. In present investigation, the mechanisms of induced plant resistance
nematode were studied. The data obtained suggest that the mechanisms natural and induced by
biogenic elicitors tomato resistance to the nematode have the same origin. These features meet
all requirements of the new generation of methods of plant protection and the use of biogenic
elicitors to raise plant resistance to parasitic nematodes may be promising.

Keywords: nematodes, systemic acquired resistance, elicitors, signal molecules, chitosan,
salicylic acid, jasmonic acid.

Introduced

Plants are often exposed to biotic stresses derived from viruses, bacteria, fungi, nematodes,
and insects that can endanger crop yields and cause relevant economic losses.

Plant-parasitic nematodes are pests of a wide range of economically important crops, causing
severe losses to agriculture, incurring estimated economic losses in excess of €100 billion/year
in worldwide. Sedentary cyst and root knot nematodes are obligatory parasites of a wide range of
crops. Sedentary nematodes which cause characteristic formations on roots, galls or root-knots,
and cyst-forming ones which females transform into cysts at the last stage of their life cycle,
have been of great economic importance and a subject for intent studies of nematologists and
phytopathologists worldwide. These sedentary endoparasites start a lasting relationship with their
host plant; the nematodes force the plant to create an exclusive feeding site located in the plant
root. For growth and development, the nematode fully depends on this food source.

Potato cyst nematode (PCN) Globodera rostochiensis is classified with the most dangerous
and economically significant pathogens of the family Solanaceae. This nematode decreases
the yield of potato (to 60%), worsens the quality and marketable condition of tubers, as well as
enables potato infection with other diseases. PCN is a sedentary endoparasite of potato roots,
fighting with which is hampered due to the good adaptation of the parasite to environmental
conditions, long (10 to 15 years) lifespan of cysts in the absence of the host plant, and the threat
of occurrence of aggressive pathotypes in the case of reduction of nematode-resistant potato
varieties in a monoculture.

Root-knot nematodes (Meloidogyne spp.) are one of the most important plant parasitic
nematodes of great economic importance which reduce the quantity and the quality of the yields
of many cultivated and wild plants everywhere (in tropical, subtropical and temperate regions).
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Root-knot nematodes Meloidogyne incognita — parasitize the root systems of a wide variety of
crops, including cultivated tomato (Lycopersicon esculentum Mill).

High level of adaptation to the parasitism of the nematode, complicates the control of these
parasites. In many crops including potato, sugar beet and a range of vegetables, this small
parasite is so successful that populations need to be controlled. Their adaptation to parasitism is
so perfect that in many cases control strategies nave been unsuccessful.

Currently, three main options are available for sedentary nematode control: i) crop rotation,
i) chemical control, and iii) the use of resistant host plant varieties. Genetically based resistance
may be a simple and efficient solution to protect plants against pathogens and pests.

R-mediated resistance to nematodes correlates with hypersensitivity reactions, which is
characterized by the rapid local death of plant cells at sites of penetration of nematodes and
is accompanied by the accumulation of toxic products in the necrotic dead cells. The invading
pathogen dies together with cells.

The new ecologically safe direction in plant protection based on the induction of plant
resistance using the corresponding natural mechanism — i. e., systemic induced resistance
(SAR) — is developed successfully during the last 10-20 years [3]. Using resistance induction in
plants, it is planned to substitute or at least decrease the adverse effect of pesticides, which are
now used in large volumes for treating agricultural crops. Various compounds (oligosaccharides,
glycoproteins, fatty acids, and other substances) induce resistance in plants; they were named
elicitors. SAR activated under the influence of metabolites of plant pathogens and various biotic
and abiotic factors and reflecting a certain adaptive potential of the organism.

As known chitosan and its derivatives are elicitors or signal-transducing molecules involved
in the regulation of expression of a broad array defence genes [7]. Numerous attempts have
been made to use chitosan and other oligomers as elicitors of plant protection from various
diseases including against nematodes [8, 11]. It is known that several chito-oligomers are able
to bind to the receptor site on the membrane of plant cells [9]. SAR in plants activated the same
defense mechanisms that operate in genetically determined resistance, but unlike this degree of
protection, usually, does not exceed 20%.

One of the possibilities to elevate the efficiency of elicitor-induced defense is to supplement
the elicitor with systemic signal molecules, such as jasmonic acid (JA), jasmonate methyl ester,
salicylic acid (SA), ethylene, systemin, oligosaccharins, or some other compounds. It is known
that the process of recognition of elicitors is mediated by signalling systems that determine the
response of cells to various chemical and physical effects. For example SA and JA are important
mediators in the transmission of stress signals in the genome of plant cells [2]. It was shown
that application of JA and SA to tomato foliage induces systemic effects that suppress root-knot
nematode infestation [18]. It is considered that the concentration of these substances increases
at the site of infection by an incompatible pathogen or treatment with elicitor with subsequent
transport of these substances or their derivatives via die phloem to various parts of the plant (or
its organ) where they induce the defensive effects.

It is now recognized that the regulation of the number of phytopathogens by specific elicitors
may be an addition or alternative to chemical methods of protection, since, unlike the latter this
method does not cause damage to the environment. SAR continuously protects plants against
broad spectrum of pathogens, including viruses, bacteria, fungi, and oomycetes.

Materials and methods

In present investigation the mechanisms of induced tomato plant resistance to root-knot
nematode M. incognita (Kofoid et White, 1919) Chitwood, 1949 and potato to cyst nematode
G. rostochiensis (Wollenweber, 1923) Behrens, 1975 were studied.

The biogenic elicitors — chitosan and signal molecules — SA, JA for the modulation
of immune plant responses were used.

In experiment 1, tubers of potato cultivars Istrinskii (PCN-susceptibility) and Krinitsa (PCN-
resistant), were treated with aqueous solutions of the immunomodulators at the specified
concentrations. A low molecular weight soluble chitosan with an average molecular weight of
5 kDa and acetylation degree of 15% and signal molecule — SA (7 x 10 = 7 x 10® M) [5] was
used as an elicitor. In experiment 2, system tomato M. incognia was studied. In this work we
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used tomato resistant hybrids Shagane (resistance index (RI)- 100%) and susceptible Gamayun
(RI — 30%).

Water solutions of chitosan, signal molecules: SA, JA (10°M — 10“M) were used for treatment
of tomato seeds for 2 h and then the seeds were planted in sterile soil. The control plants were
treated with water. Cultivation of plants was carried out by the standard technique [14]. Plants
were maintained in a greenhouse (~24-27 °C; 16 : 8 L : D photoperiod) long enough for the
nematodes to complete their life cycle (6,5 wk). Development of nematodes in the processed
plants estimated on morphophysiological and population characteristics. Biochemical indicators
of roots and leaves of tomatoes estimated for 14 days after infection of plants.

Previously identified major biochemical indicators of the plants in the genome that contain
genes that determine the resistance of plants (R-genes) [10, 16]. The resistance of plants to
phytopathogens is known to be related to a multicomponent defense response. The effects of
biogenic elicitors on plant resistance were also evaluated by some metabolic changes related to
natural plant resistance to tomato and potato to plant nematodes. These indicators were studied
in clarifying mechanisms of induced resistance.

The activities of enzymes were measured as described in [11]. Colloidal chitin (10 mg/ml)
and laminarin were used as substrates for chitinase (EC 3.2.1.14) and (-1,3-glucanase (EC
3.2.1.39) activities. The specific activities of these enzymes were expressed in micromoles of
N-acetylglucosamine and glucose formed per mg protein in 1 min, respectively. Lypoxygenase
(LOX, EC 1.13.1.13) activity was spectrophotometrically using linoleic acid as a substrate [6].
The activity of phenylalanine ammonium lyase (PAL EC 4.3.1.5) the method described earlier in
our modification [5] was determined spectrophotometrically (290 nm) by the formation of trans-
cinnamic acid (uM/g protein for hour) (phenylalanine was as substrate). Proteinase inhibitors
(PIs) were assayed by the inhibition of trypsin activity. The Pl activity in leaves and roots was
estimated at the level of suppression of the amidase activity of trypsin using benzoylarginine
paranitroanilide (BAPA) in accordance with Erlanger’s method [4]. Sterols were isolated from
tomato roots as described [15]. Fractions of free sterols were identified by high-performance
liquid chromatography. The determination of phytoalexin — rishitin was performed as determined
as described before [1].

Results and discussion
On the most reliable parameters characterizing the degree of potato resistance to
G. rostochiensis is the number and size of cysts of this nematode in soil at the end of experiment,
as well as the number of eggs in cysts (Table 1).
Table 1

Effect of biogenic elicitors on morphophysiological parameters of G. rostochiensis

Krinitsa (R) Istrinskii (S)
Treatment Cyst size, Number of Number of Cyst size, Number of Number of
mm eggs per cysts per 100 mm eggs per cysts per 100
female g soll female g soil
Control 0,129 0 33 0,164 71 180
Chitosan 0,115 0 0 0,144 59 81
SA 0,130 0 25 0,188 51 85
Chitosan +SA - 0 0 0,129 61 60
LSD at
P <005 0,010 0,015 10 15

As evident from this table, the highest resistance was exhibited by cultivar Krinitsa, on roots
of which G. rostochiensis formed immature eggs containing no cysts. On the roots of Istrinskii
in the control found a large quantity of cysts. Biogenic elicitors (5 kDa chitosan and SA) induced
protective effects. The low molecular weight water-soluble chitosan + SA displayed the maximum
protective activity. This order of arrangement of potato plants with respect to their resistance
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to G. rostochiensis correlated well with a decrease in the size of cysts and the fertility of
nematodes. Thus, treatment with immunomodulators makes it possible to vary the resistance and
corresponding sensitivity of potato to G. rostochiensis. The results are indicative of the possibility
of such influence in principle. It cannot be ruled out that other effective elicitors will be able to
induce a higher resistance of potato to G. rostochiensis, which imparts practical significance to
these studies. Elicitors was induced the resistance of potato plants to G. rostochiensis not only
at the site of treatment (surface of potato tubers), but also throughout the tuber and roots (Table
1). Systemic resistance to diseases, which involves all plant or organ tissues independently of
the site of localization of phytopathogens or elicitors, is more important to agriculture than local
resistance.

Analysis of the immune potential of plants tomato of susceptible cultivar grown from elicitor-
treated seeds demonstrated that their defense responses to invasion by nematodes are similar to
those of constitutively resistant cultivar. The treatment of tomato seeds with chitosan significantly
suppressed the number of galls and eggs produced and increased duration of nematode
development. The elicitors exhibited maximum efficiency when used in combination with signal
molecules (SA and JA) (Table 2).

Table 2
The effect of elicitors and signal molecules on the development
of tomato plants and M. incognita
Concentration M Stem weight, Stem Number of Number of
’ g length, cm galls/plant eggs/egg-suck

JA (107) 68,2 73,6 324 108
SA (7 x 10%) 141,0 147,0 413 189
Chitosan (100 pg/ml) 86,0 124,3 193 99
Chitosan (100 pg/

mi)+JA(107) 73,8 75,2 201 76

Chitosan (100 pg/

mi)+SA (7 x 10%) 103,3 128,5 144 68
Control infected 45,3 58,8 470 144
Control health 59,3 62,3 - -

LSD 247 18,3 73 108

(P=0,05)

At the next stage of this study, we attempted to determine the activity of some enzymes,
which, according to previous data, are involved in plant tissue responses. For this purpose, the
leaves of infected plants were assayed for the activity of PAL, since it is regarded as the key
enzyme in the synthesis of phenylpropanoids, which are involved in the biogenesis of lignin,
certain phytoalexins, and SA.

Catalase regulates hydrogen peroxide concentration in plant tissues, which, according to
modern ideas, implements the role of a secondary messenger in plants, inducing a systemic
cascade of defensive responses. Catalase is the major enzyme catalyzing degradation of
hydrogen peroxide, the most stable and mobile reactive oxygen species (ROS). ROS produce
toxic effects on pathogens by inducing destructive processes in cell membranes. Moreover, they
play the role of messengers in transduction of signals to protective gene expression. of activity of
LOX, which leads to the formation of signal molecules, taking part in transduction process and are
involved in the formation of plants metabolites — signal molecules mediating the effects of elicitor.
It is known that LOX catalyzes the initial stages of their synthesis. It is shown that jasmonates
initiate protective reactions of tomato plants by enhancing the effects of biological elicitors.

Data on catalase and PAL activity in leaves of infected plants summarized in Tables 3 and
4. However, a fairly distinct correlation in catalase activity in potato leaves was observed. Under
the influence of chitosan, catalase activity drastically decreased. Apparently, as a result of the
suppression of the activity of catalase in tissues with induced resistance is sufficient concentration
of hydrogen peroxide, which as a secondary messenger induces systemic resistance.
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Table 3

Catalase and PAL activity in eaves of infected potato plants

Catalase activity,

PAL activity, mM cinnamic

Treatment (WM H,0,/ (mg protein - min) acid/(mg protein h)
Water (control) 0,310 1,8
Chitosan 0,137 2,7
LSD at P 20,05 0,046 0,51
Table 4
PAL and LOX iactivity in leaves of tomatoes infested by the root-knot nematode
Treatment PAL oinmamic acidr LOX activity, AD,,min-"
(mg protein h)
Control (water) 1,6 0,38
SA 3,3 -
JA 1,7 0,58
Chitosan 4,2 0,52
Chitosan + SA - 0,78
Chitosan + JA 2,0 0,62
LSD at P 20,05 0,98 0,14

Another important defense reaction is the formation of PR proteins in tissues of resistant plants
infected by fungi, bacteria, and viruses or treated with elicitors. Chitinase and -1,3-glucanases
are the most extensively studied. These enzymes probably destroy cell walls in phytopathogens
and are involved in the formation of oligosaccharides that regulate plant immune reactions.

It is known that higher plants do not have, or contain only minor amounts of, chitin and
chitosan. However, enzymes cleaving these substances are abundant in higher plants. Under
normal conditions, plants contain only minor quantities of chitinase and chitosanase. The content
of these enzymes sharply increases under the effects of biotic and abiotic stress factors. After
treatment of elicitors increased B-1,3-glucanase and chitinase activities in plants (Table 5).

Table 5

Activities of B-glucanase and chitinase in tissues of potato treated
with chitosans (500 pg/ml) and water (control)

Activity, yM//(min mg protein)
Treatment
B-1,3-glucanase chitinase
Chitosan, 5 kDa 0,067 0,053
Control 0,029 0,052

Chitosan with a molecular weight of 5 kDa increased 3-1,3-glucanase and chitinase activities
in potato tubers.

Earlier studies have shown that activity of chitinase and 3-1,3-glucanase in leaves of tomato
plants, seeds of which were treated by chitosan, increased on 312% and 34% in comparison
control, according [17].

The roles of proteinases and their inhibitors in the formation of protective reactions of plants
to parasitic invasions is actively discussed interactions in modern scientific literature. Proteins
inactivating the enzymes of pathogens are involved in plant protection from microorganisms. The
protective function of Pls has attracted much attention in recent research.
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The Pl activity in leaves and roots of tomato resistant and susceptible cultivars was determined
at 14th day after invasion [10]. The invasion of plants treated with JA caused an increase in the
Pl activity in leaves of both cultivars and the greatest change was observed in plants of the
susceptible species (80%). In leaves of resistant tomatoes treated with JA, the invasion caused an
increase in the Pl activity by 29%. In roots of both Gamayun (S) and Shagane (R) cultivars treated
with JA, during the invasion, there was a considerable increase in the Pl activity (by factors of
more than 2,5 and 2,2, respectively in susceptible and resistant cultivars) in comparison with non-
invaded plants treated with JA.. The study of plants invaded by gall nematodes showed that the
treatment with JA decreased the invasion of tomato roots susceptible to the root-knot nematode
(the number of galls in roots decreased by 31%), but the weight of the aboveground part was
considerably higher compared to untreated plants (Table 2). These data agree with the data on
the role of proteinases in the life of root-knot nematodes: it has been shown that proteinases of
M. incognita participate in different processes during the whole life of the nematode, such as
feeding, reproduction, and embryogenesis. Our data demonstrate that Pls are components of
plant protection against root-knot nematodes.

One of the most important defenses of plant tissues against phytopathogens is their ability
to produce low molecular weight antibiotics, phytoalexins, which are de novo synthesized in
response to incompatible pathogens or races of pathogens and elicitors. Phytoalexins at toxic
concentrations inhibit the growth and development of phytopathogens. It was shown that the
5 kDa chitosan, which was the most potent in protecting potato from plant parasitic nematode
Ditylenchus destructor [13], induced the formation of the greatest amount of the phytoalexin —
rishitin (Table 6).

Table 6
Induction of rishitin in potato tubers treated with chitosans 5 kDa
Chitosan concentration, mg/ml 0,1 1,0 3,0
Rishitin, mg/ml 0 8 40

No rishitin production was detected in control roots of tomato (Table7). It is interesting that is
level and appearance (over 40 pg/g within five days after invasion in case of pretreatment with
chitosan differed from those in resistant cultivars [13].

Table 7
Induction of rishitin in potato tubers treated with chitosans 5 kDa
Chitosan concentration, mg/ml 0,1 1,0 3,0
Rishitin, mg/ml 0 8 40

Sterols as known play a special role in interactions of plants with parasitic nematodes, which
are auxotrophs in relation to sterols, and replenish their deficit by sterols taken from the host
tissues. The reproduction of the parasite is especially sterol-dependent. The sterol-dependence
of nematodes determines the resistance of tomato plants that deprive the parasite of sterols.

Considerable differences between control and chitosan-treated plants were found in the
contents and composition of free sterols. The total level of free sterols in roots of treated tomato
plants decreased nearly twofold in comparison to control plants. A study of individual sterol fractions
showed that campesterol and sitosterol accounted for this effect; their levels in the roots of treated
plants decreased more than in control plants. The level of fucosterol in immunized plants increased
considerably. The shares of other sterols in the total fraction changed to a small extent [15].

Reduction of sterols in plant roots is associated with accumulation of sesquiterpene
rishitine, that have a common biosynthetic pathway with sterols. It is suggested that terpene
biogenesis has switched from a healthy plant sterol formation pathway, to the formation of highly
toxic phytoalexins. As a result, the parasite loses necessary nutrients for its development and
simultaneously the nematode is affected by plant phytoalexins [12].

Thus, the treatment of potato tubers and tomato seeds by biogenic elicitors and composition
of elicitors with signal molecules induced SAR in plants to sedentary nematodes simultaneously
produced the following effects: a decrease in the parasitic invasion of the roots; an inhibition of
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the vital activity of the parasite; a decrease in fertility and the amount of agents sources (larvae
and eggs) capable of infecting the plants. The data obtained suggest that the mechanisms natural
and induced by biogenic elicitors tomato resistance to the nematode have the same origin. These
features meet all requirements of the new generation of methods of plant protection and the use
of biogenic elicitors to raise plant resistance to parasitic nematodes may be promising. More
knowledge about the resistance induction mechanism involved in inducer treatments of tomato
seeds to acquire systemic resistance to plant parasitic nematodes could enhance the development
of a new biologically and environmentally safe method for the sustainable management of these
important plant pathogens.

This study was supported by the Russian Foundation for Basic Research, project Ne15-04-
04625_a.
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