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Pecdepar

Llenb uccnegosaHns — npoBedeHne MOpPMOrormyeckon M MONEKyNApPHO-reHETUYECKON
naeHTUdUKaLnmM n n3yveHne punoreHeTnYecko B3aumMoCcBsA3n cpean BUAOB NMPOTOCTPOHIUINA.

Matepuanbl 1 MeToabl. [eNbMUHTONOrMYECKNA MaTepman cooupanu oT AUKUX U AOMaLLUHUX
MONOPOrMX M Ha3eMHbIX MOMMICKOB poda Xeropicta B NpearopHO-ropHbIX 30Hax Y3bekuctaHa.
Mopdonormio npoTocTpoHrMnMa mnsyydanun metogamu Boesa (1975) n Anderson (1978). Onsa
onpeferneHvs Buaa HemaTto[ roTOoBWUMM BPEMEHHble npenaparbl, 0bpaboTaHHble MMULEPUHOM.
JInumMHOK nepBoW CTaaMn M3ydanu nyTeM uccrnefoBaHusi Npob dekanuii XMBOTHBIX C YY4ETOM
ONvHbI, bopMbl XBOCTa 1 pa3mepa Tena. [Ana mdyvyeHuss Mopdonorum nNUYMHOK TpeTben cTa-
OVV NPOTOCTPOHTUNWA, OTAENSNN HOXKM Yy 3apaXkeHHbIX MONICKOB Xeropicta candacharica n
noMeLLanu Ux B UCKYCCTBEHHbIN XeNyAo4HbIA COK, rAe paspyLuarncs Yexnuk u ocBoboxaanvcb
WHBa3WOHHbIE NWYMHKK. Nocne onpegeneHvs BUAOBOW NPUHAANEXHOCTV NOMOBO3pEnbIX U nu-
YMHOYHBIX CTaAWM HemaTod martepuan XpaHunu B oTAenbHbIX Npobupkax ¢ AUCTUNNMPOBAHHOM
BOAOMW Npu HM3KMx Temneparypax (—20°C) unu B 70%-HOM 3TaHONe ANA MOMEKynsapHOro aHa-
nu3a. B pabote ncnonb3oaHbl Mukpockonsl ML 2000 ¢ undposon kamepoi n Olympus CX31.
Boigenenve OHK, amnnudwvkaumio n cekBeHnpoBaHve NpoBOAUIY Ha aBTOMaTUYECKOM CEKBEHa-
Tope. OunoreHeTUYECKNiA aHan1M3 NPOBOAMM NPY NOMOLLM nporpamHoro obecnevenns ClustalX
2.0. dunoreHeTnyeckme aepeBbs NOCTPOEHbI NPY MOMOLLM MeToAa npucoeanHeHunst cocegen NJ
(Neighbor—Joining method). [Insa cpaBHeHWs hrnoreHeTM4ecKoro aHanmaa ncnosfib30BaHbl HyKre-
oTuAHble nocnegosatensHocTn ITS-2 yyactka BuagoB Protostrongylus rufescens (EU018485), P.
shiozawai (AB478249), Ortostrongylus macrotis (EU018483), Cystocaulus ocreatus (EU018481)
n Umingmakstrongylus pallikuukensis (AY648409), kotopble nony4veHbl u3 leHbaHka (NCBI
GenBank).

Pesynbratbl n obcyxaenne. O6HapyxeHbl NONoBO3penble HemMaTodbl YETbIpEX BMOOB NPO-
TocTpoHrunua: Protostrongylus rufescens, P. hobmaieri, Spiculocaulus leuckarti n Cystocaulus
ocreatus. JHK yeTbipex BMAOB NONOBO3pErbIX NPOTOCTPOHMUANA U TIMYMHOK Obina amnnudpuum-
poBaHa c ucnonb3oBaHnem ITS-2 permoHa. Pasamep amnnudumkartoB y Hematoabl P. rufescens
n P. hobmaieri coctaBun 380 nap Hykneotuaos (M. H.), S. leuckarti — 388, C. ocreatus — 399.
Mo pesynsratam UIOreHeTNYECKOro aHanm3a n CPaBHEHNS HYKNEOTUAHbBIX MOCneaoBaTenbHO-
cten y Caprinae BbIsSiBNEHO 5 BMOOB NpoTOCTpoHrunua: Protostrongylus rufescens, P. hobmaieri,
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Protostrongylus sp., Spiculocaulus leuckarti n Cystocaulus ocreatus. Mopconornyeckuii 1 mo-
NEeKyNsiPHO-reHEeTUYECKNIA aHanmn3 BbISIBNEHHbIX HEMAaTOZ MO3BOMSIET MPOBECTM UX TOYHYHO UOEH-
TUdmKaumio.

Knouesnie criosa: Protostrongylidae, nonoporune, monntocku, DNA, ITS-2, HykneoTnaHas no-
CcnegoBaTenbHOCTb.

BBepgeHue

Hemartoabl cemerictBa Protostrongylidae Leiper, 1926 — cBoeobpasHas rpynna Hemartog, na-
pasvTOB PECNUPaTOpPHON CUCTEMbI XBaYHbIX U 3ariLeobpasHbix. B cemencrese npotocTpoHrunug,
K HacTosiLLleMy BpeMeHU onvcaHo 60 BUAOB, OTAENbHbIE NOMYNSLMN KOTOPbIX 3aperncTpUpoBaHbl
B EBpone, Asun, Amepuke, Adpuke n ABctpanum [1-7]. B Y3bekncraHe y nonopornx sapermctpu-
poBaHoO 15 B1MaoB napasuToB [2—4].

B Guonornyeckom oTHOLIEHMM HemaToabl ceMencTBa Protostrongylidae 3aHumatoT ocoboe
nonoXxeHwne cpean poacTBeHHbIX rpynn. OHM B Mpouecce 3BOMLMM Ha BCEX CTagusix CBOErO
pasBUTMSA NepeLunn kK 0buTaHuIo B yCnoBusax cyLun. MNonoso3pernbie Hematodbl NapasuTupyoT y
Ha3eMHbIX MITEKOMUTAIOLLMX, @ NINYNHKA Pa3BMBAIOTCS B HA3EMHbIX MOMMOCKAX, BbIMOMHSOLLNX
porb MPOMEXYTOYHbIX X035€B. B opraHvMame 3TMx MOMNMIOCKOB, Pa3BUBAKOTCH NUYMHKMA BTOPOM U
TpeTben ctagun [2, 3].

[aHHble MO MONEKYNAPHOMY aHanu3y HemMaTtoZd 3TOW rpymnnbl orpaHuyeHbl. B yacTHocTu, yoe-
OUTEnbHbIX PAKTOB, KaCakLLMXCA YaCTUYHbIX NOCNeA0BaTENbHOCTEN U3 Manon 1 6onbLIon Cyob-
eauHuubl pubocomanbHor OHK y Protostrongylidae, He obHapyxeHo [8]. MNocpeacTsom orpa-
HUYEHHOro aHanusa nocnegoearenbHocTen pnbocomanbHbix AHK 18S n 28S, BbloeneHHbIX 13
npegcraBuTenen TakcoHoB Strongylida, 6b1nv BeiBeAeHbI pa3nmyms B MOHOMUNMM NPOTOCTPOHTU-
nna BHyTpu Metastrongylina [9]. MNpoBeaeHbl aHanuabl Ha 6onee HU3KUX TaKCOHOMUYECKUX YPOB-
HAX, UCCreayrLlme Kak SaepHble, Tak U MUTOXOHAPUAnbHbIE JTOKYCbl UM KOHGOPMALIMOHHBIN
nonumopguram. Yaenanocb BHUMaHue pa3paboTke AMarHOCTUKN NMPUMEHEHUS B reorpaddnyeckm
9KCTEHCMBHbIX pervoHax [9—11] nnu oueHke reHeTM4eckoro pasHoobpasus BUAOB U NONynsumi
[12, 13]. Ha ocHOBe cpaBHeHMI 1 CXOACTBa NOCNeA0BaTENbHOCTEN BTOPOro BHYTPEHHEro TpaHe-
kpubupytowero cnencepa (ITS-2) 6bnmn naeHTMOULMPOBaHbI BUAbLI 7 POAOB NPOTOCTPOHIMAWA,
3HAeMUYHbIX ansa CeepHoli AMepuku [11].

[OnddepeHunpoBaHHbIi aHanM3 ¢ UCMONb30BaHUEM MOMEKYNSPHbIX MapKepoB (S4EPHbIX
N MUTOXOHAPUAnbHbIX) SIBASIETCS KpanlHe BaXkKHbIM BKIIAAOM B U3YyYEHWUWM MOMEBbIX KOMMNEKLMN
B3POCMbIX MapasnToB U NUYMHOK. Koppensaums MomnekynsipHbIX MocrenoBaTefisHOCTER Mexay
B3poCnbIMU (NOATBEPXKAEHHASA CPaBHUTENbHONW MOPAONOrMen) 1 NUYNHOYHLIMIU CTagusiMu na-
pasnToB NpMBEAET K MepBOHaYanbHOW TOYHOW uaeHTudwmkaumm BuaoB popa Protostrongylus
W Opyrux npotocTpoHrmnug. K HacToswemy BpeMeHn He yaanocb oBHapyXuTb OOCTOBEPHbIX
OMarHoCTU4eckux Mopdonormyeckmx NpU3HakoB CXOACTBA B CTPOEHMU NTIMYMHOK NEPBON CTaguu
(L1 — B dpekanusax v okpyxatoLen cpeae) 1 IMYUHOK BTOPOW 1 TpeTben ctagun (L2, L3 — B npo-
MEXYTOYHOM X03auHe) [3, 11].

Llenbto Hawmx uccnenoBaHuii 6bino NpoBeaeHne MopdONOrMyeckon 1 MONeKynsapHo-reHe-
TUYECKON naeHTUdUKaunm n ndydeHne UNOreHeTM4eckor B3anmMocBsa3n cpeau BMOOB MpoTo-
CTPOHIUNNA.

MaTepuanbi n metoabl

lenbMuHTONOrMYECKUA MaTepuan cobupanu ot ankux (Capra sibirica, C. falconeri, Ovis vignei
n O. ammon) n pomawnux (C. hircus n O. aries) NoNoporMx 1 HasemMHbIX MONMOCKOB Xeropicta
candacharica B npearopHo-ropHbix 3oHax HamaHraHckown, TallkeHTckon, [xkmudakckon n CypxaH-
OapbUHCKOM obnacTten Y3bekucrtaHa.

[nsa nsyyeHus moponorny NPOTOCTPOHIMNUA Ucnonb3osanu metoabl boesa [2] 1 Anderson
[7]. Ans onpeneneHnsa TakCOHOMUYECKOW NPUHAAMNEXHOCTN 3TUX HemMaToz, roTOBUITM BPEMEHHbIe
npenapartbl, 06paboTaHHbIe MMULEPUHOM.

JInumHok nepeon ctagum (L1) nsyyanu nytém uccrniegoBaHuns npob dekanvin auknx n gomalu-
HUX nonoporux. Mpu 3ToM y4nTbIBanM mMopdonormiyeckne nNpusHaku NMUMHoOK 6e3 gopcansHoro
KYTUKYNSIPHOTO LuMna y BepLUnHbI XBocTa (a4Nns Buaos Protostrongylinae) u ¢ wunom (ans sugos
Muelleriinae, Varestrongylinae n gp.), a Takke AnvHy 1 hopMy XBOCTa U pasmMepbl Tena.
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[nsa nsyyeHus NUUMHOK TpeTbern ctagun (L3) NnpoTOCTPOHIMNNA OTAENSANN HOXKUN Y 3apaXxeH-
HbIX MonntockoB X. candacharica n nomeLLanu Nx B UCKYCCTBEHHbIV XXenyaoYHbIN COK, rae paspy-
LIancs Yexnuk 1 0cBoboXa4anMcb MHBA3MOHHbBIE JTIMHUHKN.

[Mocne onpepenexHvs BMOOBOW NMPUHAASEXHOCTM MOMOBO3PENbIX U NIMYNHOYHBIX CTaaui He-
MaTto[ martepuarn XpaHunu B OTAeNbHbIX Npobupkax ¢ AUCTUNNMPOBAHHOW BOAOW MPU HUSKUX
Temnepatypax (- 20°C) nnm B 70%-Hom 3TaHoNe Ansa MOneKkynsapHoro aHanmsa.

B pabote ncnonb3oBaHbl Mukpockonsl ML 2000 ¢ umdposoit kamepoit 1 Olympus CX31.

[ns n3yyeHns OUNOreHeTUYECKMX B3aUMOLENCTBUIA NPOTOCTPOHIMMMA UCMONb30Banm Ya-
CTUYHbIE HYKNEOTUAHbIE nocnegoBaTensHocTy pubocomaneHon OHK (ITS2).

Peaxkuuto MLUP npoBogunu ¢ ncnons3oBaHnem reHomHon AHK B koHueHTpaumm 10 Hr, 2,5 mkn
10 x Taq 6ydepa, 0,2 mkn gHT® (HyknenHoBble Tpudocdartsl AHK), 25 Mmonb kaxapas, 5 nu-
KoMonb/MKN nparimepa, rae npsamon npavimep ITS- 2 F (5°-ACGTCTGGTTCAGGGTTGTT-3") u
ob6patHbIn ITS-2 R (5-TTAGTTTCTTTTCCTCCGCT-3"), 0,2 mkn Taq nonumepasbl (5 ea./mkn),
BoAbl A0 25 MKN B criegytolemM TemnepatypHoMm pexume: 94°C B TedeHue 30 c, 40 umknos (94°C
B TeyeHue 10 ¢, 55°C 30 c, 72°C B TedeHune 30 c) n comHanbHasa amnnudmvkaums: 72°C B TeueHne
10 muH. MUP npoayktbl ounwanu npu nomowm kuta «DNA Clean & Concentrator™-5». Cekse-
HMPOBaHME OCYLLECTBNANM Ha aBToMaTtudeckom cekseHatope (ABI 3730xl) B EBponerickom re-
HOMHOM 1 amarHocTmnyeckoMm LeHTpe «GATC Biotech AG» (Konstanz, lepmanus).

Mony4yeHHble nocnenoBaTenbHOCTU 00pa3LoB HemaTon Obinv UCNpaBneHHbl Y BbIPaBHEHbI
npv nomMoLm nporpamHoro obecneveHnst «Sequencher 4.9». B kayecTBe KOHTPONEN UCNosb30-
Banu pedepeHTHble nocrnegoBaTenbHOCTM U3 6a3bl AaHHbIX NCBI (http://www.ncbi.nlm.nih.gov/).

dunoreHeT4eCKni aHanM3 NPOBOAMAM NPW NoMoLLM nporpamMHoro obecnevenuns ClustalX 2.0
[14]. dunoreHeTnyeckue fepeBbs ObINM MOCTPOEHbI NPY NOMOLLM METOAA NMPUCOEQUHEHNS coce-
Aen NJ (Neighbor—Joining method).

[insi cpaBHEHUSsI PUNOreHeTUYeCcKoro aHanmaa Ncnonb30Banu HyKNeoTUAHbIE NocnenoBaTesb-
Hoctu ITS-2 yyactka BugoB Protostrongylus rufescens (EU018485), P. shiozawai (AB478249),
Ortostrongylus macrotis (EU018483), Cystocaulus ocreatus (EU018481) n Umingmakstrongylus
pallikuukensis (AY648409), koTopble nony4yeHbl n3 leHb6aHka (NCBI GenBank).

Pe3ynbraTthl U 06cyxaeHune

B pesynsrarte npoBeAeHHbIX UCCMNeA0BaHUA y JOMALLHMX Y AUKUX XKMBOTHBIX OBHApYKeHbI No-
N0BO3perble HeMaToAdbl YETbIPEX BUAOB NPOTOCTPOHIMNMA;: Protostrongylus rufescens (Leuckart,
1865), P. hobmaieri Cameron, 1934, Spiculocaulus leuckarti Schulz, Orlow et Kutass, 1933 un
Cystocaulus ocreatus (Railliet and Henry, 1908).

M3y4eHo mopdonornyeckoe ctpoeHune L1 Protostrongylus sp., BblAeneHHbIX U3 chekanui Ko3
(puc. 1). JlnunHkmn npoTtocTpoHrunug L1 ¢ akckpeMeHTamu BblAensaTCca U3 opraHnama geduHu-
TMBHOrO x03sinHa. OHK, B 00LWMX YepTax, 04eHb CXOxK o Mmopdonorum [3, 10]. Teno nNMyYnHokK no-
KPbITO IBYXKOHTYPHOW, CMerka ncHep4yeHHoOM KyTUKyrnon. TepMUHanbHO pacnofioXkeHHOe pOoToBOe
OTBepCTUe BedeT B POTOBYHO Kancyny. MNMuesoa LMnuHapuyecknii, caaan crierka pacLumpeHHbIn.
Ero anvHa paBHa noYTu NOMOBUHE BCEW AMVHbI NIUYUHKA.

[nvHa Tena nuynHok konebnetca B npegenax 306—-380, a wupuHa — 19-24 mkm (puc. 1).
HepBHoe KkomnbLO OKpyxaeT nuwieBod. bnvke k ero cepeavHe, Ha BEHTParnbHOW CTOPOHE, OT-
KpblBaeTCS 3KCKPETOpPHOe oTBepcTue. KnweyHnK nepexoamT B TOHKUIA PEKTYM U 3aKaH4YMBaeTCs
aHanbHbIM 0TBEpPCTUEM. MeXay KULLEYHNKOM U KyTUKYIOW, B 3aAHEN YacTu Tena NNYnHKA, NeXuT
nonosow 3a4aTtok. OH nMeeT oBanbHy OPMY U COCTOUT M3 ABYX KNeTOoK. 3agHui KoHew Tena
TIMYMHKM 3aKaHYMBAETCS 3a0CTPEHHbLIM XBOCTOM.

YKasaHHble MUYNHKN XapakTepusyTcsa OTCYTCTBMEM A0P3anbHOro KyTUKYNSAPHOro wuvna y
BEPLUMHbI XBOCTa. AHannampys Mopdonormiyeckne NpmsHakm MOXHO KOHCTaTUpOBaTb TO, YTO
3TW NUYMHKX NpuHagnexaTr ogHoMy M3 podoB nopcemencTtsy Protostrongylinae Kamensky,
1905. [Ina noaTBepXAeHUsA 3TOro MpeanonoXeHus NpoBefeHbl MONEKYNSpPHO-reHeTUYeckue
nccrnenoBaHus.

Ha pucyHke 2 nokasaHa L3 ¢ TeMHO-KOpUYHEBbIM PeOPOBUAHBLIM YEXITMKOM, N30NMPOBaHHas
n3 monntocka X. candacharica. Mopdgonorus L3 npoTocTpoHrMnug B NpoOMexXyTOYHOM XO3auHe
KOpeHHbIM 06pa3om oTnuyaetcs ot L1.

OnwvHa Tena L3 — 682—690, wupuHa — 55-60 mkm (puc. 2).

Vo
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OnddepeHumaums L3 ocywiectensietcs nocne hopMmmupoBaHust Yexnuka. lMocne ocsoboxae-
HMS OT YeXIUKa NMYMHKA MaromnoABKHA, @ €e BHYTPEHHSSt CTPYKTypa aHanornyHa apyrum Buaam
WNHBA3MOHHbIX JIMYNHOK MPOTOCTPOHTUNNA.

[OHK 4 B1aoB nonoBo3penbix NPOTOCTPOHIUAWA U 06pa3LoB NMMYMHOYHBIX CcTagui Gbina am-
nnuduumposBaHa ¢ ncrnonb3oBaHnem |TS-2 permoHa. Pasmep amnnudukaToB aHanmsvposanm
npu nomoLy rene-anektpodopesa B 1,5%-Hom arapo3Hom rene. bbino BbISBNEHO, YTO pasMep
amnnudumkatoB y Hematoapl P. rufescens n P. hobmaieri coctaenset 380 nap HykneoTnaos (M. H.),
S. leuckarti— 388, C. ocreatus — 399. L3 umeeTt oguHaKOBbI MOMEKYNSAPHbIA pa3mep, aHanoruy-
HbI BUAam Hematop poaa Protostrongylus v coctaBnsieT 380 n. H. A L1 gomaluHux ko3 (6e3 kyTu-
KYJIIPHOTO LUMMMKA Y BEPLUMHBI XBOCTA) MMeeT okosno 400 n. H.

AmnnudukaTbl ObINN OYULLEHBI U CEKBEHMPOBAHbI HA reHeTUYeCcKOM aHanmaatope. Nonyyer-
Hble HYKINeOoTUAHbIE NOCneaoBaTeNlbHOCTY ObINM CpaBHEHBI ¢ ONy6rnMKOBaHHbLIMM NocreoBaTerb-
HocTaMM pervoHa ITS-2 npy nomowm BLAST mexayHapogHoro reHetudeckoro 6aHka NCBI (blast.
ncbi.nim.nih.gov). Oka3anock, 4TO onpefeneHHas Hamu nocrnegoBaTtenbHOCTb (kpoMe Buaa P
rufescens) He Obina paHee AeNOHMpPOBaHa B 3ANEKTPOHHYH0 6a3y AaHHbIXx GenBank v sBnsieTcst Ho-
BON Ansi Hee. CUKBEHCbI, NOMyYeHHble B XoA4e uccriegoBaHus, genoHmposaHbl B NCBI GenBank
(Tabn. 1). BbINo BLISBMNEHO YTO NOCNEA0BATENBHOCTM L3 MPOTOCTPOHIMANA KOPpenMpoBanm ¢ AaH-
HbiMn NCBI, Tak e ngeHTunumMpoBaH BUA NNYMHOK, Kak P. rufescens. QToT chakT noaTeepxaa-
€T MaTepuarn, NnpuBeaeHHbIV B hunorpamme (puc. 3). B 1o Bpems kak ans L1 Protostrongylus sp.,
COOTBETCTBYHOLLMIA BUA, B [eHOaHKe He HanaeH 1 OH Noka aHanornyeH ¢ pogom Protostrongylus.

Puc. 1. MukpodoTorpacdusi IMUMHKM NepBow Puc. 2. [InunHkn TpeTben ctagum
ctaguu Protostrongylus sp. (yBenuueHune 400 x): NPOTOCTPOHIMNNA, U3BIEYEHHbIE U3 HOTU
a — rofoBHON KOHeLl; 6 — NMLLEeBOAHO-KMLLEYHBbIN morntocka (ysenunyenne 400 x):
nepexof; B — HEPBHOE KOSbLIO; a — rornoBHON KoHeL,; 6 — XBOCTOBOW KOHeL;
I — 3KCKPETOPHOE OTBEPCTUE; [ — KULLEYHUK; B—T — XUTUHW3NPOBaHHbIe 6OPO3aKN
€ — MOoMoBOW 3a4aToK; XX — aHyC; 3 — XBOCT Ha rofoBHOW 1 XBOCTOBOWM YaCTSAX NINYMHKMY;
4 — naHumpb

dunoreHeTNYECKMIA aHan1M3 NPOBOAMITN CPABHEHNEM HYKINEOTUAHbIX NOCneaoBaTeNIbHOCTEN
Ansa kaxgoro obpasua no ITS-2 pervoHy. dunoreHeTnyeckne aepesbsi ObinM NOCTPOEHbI HAMK
npu nomoLum metonoB npucoeauHeHus cocenert NJ (Neighbor—Joining method). OaHHbIn nogxon
6bin BbIOpaH Hamu no cnegyrowwmm npudnHam. Metog NJ aBnsietca Havbonee pacnpocTpaHeH-
HbIM OWCTaHLMOHHBIM METOAOM MOCTPOeHus AepeBbeB. B metoge NJ B knactep o6beamHsIoT-
Cs1 NOCNeaoBaTenbHOCTH, AaloLe HaUMEHbLLYIO CyMMY BCEX BETBEW AEPEBa, T. €. YUUTLIBAIOT U
ONuHbI ocTanbHbIX BeTBew. [Mpu atom B otnnuumn ot UPGMA anvHbl BETBEN, BbIXOOSALLMX U3 OOHO-
ro y3na, MoryT ObITb U HEe paBHbI Mexay cobon. Takon noaxos No3BossieT BUAETL Gornee ToYHble
cdunoreHeTnyeckme oTHowweHus [14]. MNoatomy Ans Bepudurkauum AaHHbIX Mbl UCMONb30Banu u
metoa NJ n 6ytctpan aHanus (1000 pennukauuii).
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Tabnuua 1

Homepa nony4yeHHbIx cukBeHcoB ITS-2 B 6a3e gaHHbix NCBI GenBank

Bup HemaToa Crapus O6pasey zzw:;gv;pgzzg'::f

Protostrongylus

rufescens Mwmaro AK1a KF811499

P. rufescens Wmaro AK4 KF811498

P. rufescens Wmaro AK5 KF811497

P. rufescens Wmaro AK7a KF811495

P. rufescens L3 AK16a KF811494

P. rufescens L3 AK17a KF811493

P. hobmaieri Wmaro AK8 KF811491

P. hobmaieri Wmaro AK13 KF811492

P. hobmaieri Wmaro AK23 KF811490

P.hobmaieri Wmaro AK26 KF811489

Spiculocaulus leuckarti Wmaro AK14a KF811488

Protostrongylus sp. L1 AK19b KF811500

Cystocaulus ocreatus Wmaro AK2a KF811487
Metastrongylus

elongatus Vmaro AK29 KF811486

dunoreHeTnyecknii aHanmn3 ¢ ncnonb3oBaHnem metoga NJ 19 obGpasuoB HemaTod pasnuy-
HbIX BUZOB MO3BOMUI pacnpenennTb UX Ha 3 pasnuuHbix knacrepa (puc. 3). B kayectBe KopHe-
Boro obpasua 6bin ncnonb3oBaH obpasel, Metastrongylus salmi (Gedoelst, 1923). MNepBbin kna-
cTep npencTaeneH obpasuom M. salmi (otnnyatowmiics Ha 18 % OT BTOPOro n TpeTbero knacre-
poB). Bropon knactep npeacrtasunu obpasubl P. shiozawai, Protostrongylus sp., S. leuckarti, O.
macrotis, P. hobmaieri n P. rufescens, okasasluMecs JOBOMbHO ONM3KMMM BUOAMW Ha reHeTude-
CKOM ypoBHe. TpeTui knactep Bkntovan B cebs Buapl C. ocreatus v U. pallikuukensis, noka3sbiBa-
owme Takke 6nmskoe reHeTMYeckoe PoaCTBO.

BTopon knacTep Takke MOXHO pasfenutb Ha NATb Pa3nuyHbIX rpynn: rpynna 1 — P. shiozawai
n Protostrongylus sp., nokasbiBatoLue 6nm3skoe reHetndeckoe poacTteso, 2 — S. leuckarti, 3 — O.
macrotis, 4 — npenctasutenu P. hobmaieri n 5 — npeacrtasutenu P. rufescens.

Mo pesynbratam NpoBeaeHHbIX uccregoBaHuii y Caprinae BbisiBNEHO 5 BUAOB NPOTOCTPOHIU-
nua: P. rufescens, P. hobmaieri, Protostrongylus sp., S. leuckarti n C. ocreatus. Mopdonorunye-
CKWUIA N MOMEKYNSIPHO-TEHETUYECKMIA aHanu3 BbISIBNEHHbIX HEMATOZ, NO3BOMSET NPOBECTU MX TOY-
HYI MOEHTUMKALMNIO, B TOM YMCIE SHAEMUYHbIX MPOTOCTPOHIUANA,

PesynbraThl 9TUX nCCnefoBaHWin NO3BONSAIOT pacLUMPUTL B3rMsAbl NO 3aTPOHYTON npobneme
1 cnocobCTBYIOT NAEHTUMKALMMN reorpaduieckmx pasHOBUAHOCTEN NapasnToB.

INutepatypa

1. AsumoB [. A., AkpamoBa ®. A., XycaHoB A., KyuboeB A. 3. CTpyKkTypa U (OyHKLMOHMPOBAHNE He-
matog cemenctsa Protostrongylidae Leiper,1926 // Jokn. AH PY3. — TawkeHT, 1998. — Ne10. — C. 39-41.

2. boeB C. H. OcHoBbl HemaTogonorun. MpoTtocTpoHrunuael. — M.: Hayka, 1975. — T. 25. — 266 c.

3. Kontpumasuuyc B. J1., Oenamype C. J1., Boe C. H. OcHoBbl Hematogonorui. MetactpoHrunongeun
OOMaLLUHMX U AUKUX XMBOTHbIX. — M.: Hayka, 1976. — T. 26. — 239 c.

4. KynmamaroB 3. H., Ncakosa [. T., AsumoB [J. A. FenbMyHTbI NO3BOHOYHbIX TOPHbIX 3KOCcUCcTeM Y3be-
kuctaHa. — TawkeHT: ®aH, 1994. — 151 c.

5. Kyuboe A. 3. lNonynsiuMoHHas 3Kororusi, cuctematnka Hemartop cemeiictBa Protostrongylidae
Leiper, 1926 n dyHKUMOHanNbHo-MeTabonyeckme NpoLeccbl B cucteme “napasut—xo3sinH’: ABToped. auc...
O-pa 6von. Hayk. — TawkeHT, 2009. — 43 c.

6. Pyanes b. X. AccoumatmBHas nHBasus NPOTOCTPOHMMAMAAMMU OBeL, U MOPEO-YHKLIMOHASbHbIE B3aun-
MOOTHOLLIEHWS! B CUCTEME «Mapa3vuT—Xxo3sinH»: ABToped. auc. ... kaHa. 6uon. Hayk. — TawkeHT, 2008. — 21 c.

7. Anderson R. C., Chabaud A. G., Willmott S. Key to genera of the superfamily Metastrongyloidea. —
No. 5. CIN Keys to the nematode parasites of vertebrates. — Commonwealth Agricultural Bureaux, Farnham
Royal, UK. — 1978. — P. 1-40.

Vo

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 1



POCCMMCKMMN NAPAIUTONOrMUECKMM XXYPHAN

RUSSIAN JOURNAL OF PARASITOLOCY

- AJ305397.1_M.salmi }-I

- AB478249.1_P.shiozawai_ITS2

7.04%

------- Protostrongylus_sp._AKI19b_ITS2_L1

rsto - Sdeuckarti AK14a_ITS2 | 2

- EU018483.1_O.macrotis | 3

1 |6.89%

— 18,37%

| 6569 153% hobmaieri AK13_ITS2

1,22%
- P.hobmaieri_ AK25_ ITS2

1,22%

o P.hobmaieri_AK23_ITS2

~1I

- P.rufescens_ AKl16a_ITS2 L3

- EU018485.1_P.rufescens_162

0,58%
0,56%

12,49%

- P.rufescens_ AKla_ITS2

0,56%
- P.rufescens_ AK4 ITS2

FoP%ufescens AK7a_ITS2

Bfufescens_ AK6_ITS2

0,28%
- P.rufescens_ AKS_ITS2

0,28%

- P.rufescens_ AK17a_ITC2_L3

- C.ocreatus_AK2a_ITS2

- ITI

6,25%

- AY648409.1_U.pallikuukensis

Puc. 3. YkopeHEHHOe cunoreHeTn4eckoe AepeBo, NOCTPOEHHOE npu nomMoLum metoga NJ
(1000 noeTopeHuit) Ansa 19 obpasLos HemaTo pa3nuyHbIX BUAOB. B KayecTBe KopHeBOro Buaa
6bIn ncnonb3oBaH obpasel Hematop Metastrongylus salmi

8. Carreno R. A., Nadler S. A. Phylogenetic analysis of the Metastrongyloidea (Nematoda: Strongylida)
inferred from ribosomal RNA gene sequences // J. of Parasitology. — 2003. — Vol. 89. — P. 965-973.

9. Chilton N. B., Huby—Chilton F., Gasser R. B., Beveridge |. The evolutionary origins of nematodes
within the order Strongylida are related to predilection sites within hosts // Molecular Phylogenetics and
Evolution. — 2006. — Vol. 40. — P. 118-128.

10. Jenkins E. J., Appleyard G. D., Hoberg E. P. et al. Geographic distribution of the muscle-dwelling
nematode Parelaphostrongylus odocoilei in North America, using molecular identification of first stage larvae
/' J. of Parasitology. — 2005. — Vol. 91. — P. 574-584.

e o L e b L :

Bcepoccuiickuii Hay4YHO-UCCNEen0BaTENBCKUIA MHCTUTYT (yHAAMEHTaNbHOIA Y NPUKNaAHON NapasuToNoriu XBOTHbIX U pacTeHuin umenun K.U. CkpabuHa
117218, Pocens, r. Mocksa, yn. B. YepemyLukinHckas, 28, e-mail: Journal@vniigis.ru
© «Poccuiickuii MapasnTonoruyeckuil XxypHanm»

12



POCCHHCKME NAPAMTOMOTMUECKMA XY 2015/3

RUSSINN JOURNAL OF PRRASITOLOTSY

11. Kutz S. J.,Asmundsson |., Hoberg E. P. et al. Veitch ASerendipitous discovery of a novel protostrongylid
(Nematoda: Metastrongyloidea) in caribou (Rangifer tarandus), muskoxen (Ovibos moschatus) and moose
(Alces alces) from high latitudes of North America based on DNA sequence comparisons // Canadian J. of
Zoology. — 2007. — Vol. 85. — P. 1143-1156.

12. Mortenson J. A., Abrams A., Rosenthal B. et al. Parelaphostrongylus odocoilei in Columbian black-
tailed deer from Oregon // J. of Wildlife Diseases. — 2006. — Vol. 42. — P. 527-535.

13. Asmundsson I., Mortenson J., Hoberg E. P. Muscleworms, Parelaphostrongylus andersoni (Nematoda:
Protostrongylidae), discovered in Columbia white-tailed deer from Oregon and Washington: Implications for
biogeography and host associations // J. of Wildlife Disease. — 2008. — Vol. 44. — P. 16-27.

14. Larkin M. A., Blackshields G., Brown N. P. et al. Clustal W and Clustal X version 2.0. // Bioinformatics. —
2007. — Vol. 23. — P. 2947-2948.

References

1. Azimov D. A., Akramova F. A., Husanov A., Kuchboev A. E. Structure and functioning of nematodes
of the family Protostrongylidae Leiper,1926. Dokl. AN RUz. [Proc. of Academy of Sciences of the Republic of
Uzbekistan]. Tashkent, 1998, no. 10, pp. 39-41.

2. Boev S. N. Osnovy nematodologii. Protostrongilidy [Essentials of Nematodology. Protostrongylids].
Moscow, Nauka, 1975, vol. 25. 266 p.

3. Kontrimavichus V. L., Delyamure S. L., Boev S. N. Osnovy nematodologii. Metastrongiloidei
domashnih i dikih zhivotnyh. [Essentials of Nematodology. Metastrongylidae in domestic and wild animals.].
Moscow, Nauka, 1976, vol. 26. 239 p.

4. Kulmamatov E. N., Isakova D. T.,, Azimov D. A. Gel'minty pozvonochnyh gornyh ekosistem
Uzbekistana [Helminthes in vertebrates of mountain ecosystems of Uzbekistan]. Tashkent, Fan, 1994. 151 p.

5. Kuchboev A. E. Populyatsionnaya ekologiya, sistematika nematod semeistva Protostrongylidae
Leiper, 1926 i funktsional’no-metabolicheskiye processy v sisteme «parazit—hozyain»: Avtoref. dis... d-ra biol.
nauk. [Population ecology, systematics of the nematode family Protostrongylidae Leiper, 1926, functional and
metabolic processes in host — parasite relationship. Abst. doct. diss... biol.sc.]. Tashkent, 2009. 43 p.

6. Ruziev B. H. Associativnaya invaziya protostrongilidami ovets | morfo-funktsional’nye
vzaimootnosheniya v sisteme «parazit-hozyain»: Avtoref. dis. ... kand. biol. nauk. [Associative protostrongylid
infection in sheep, and morphological and functional relationship of “host — parasite” system. Abst. Phd diss...
biol. sc.]. Tashkent, 2008. 21 p.

7. Anderson R. C., Chabaud A. G., Willmott S. Key to genera of the superfamily Metastrongyloidea.
No. 5. CIH Keys to the nematode parasites of vertebrates. — Commonwealth Agricultural Bureaux, Farnham
Royal, UK, 1978, pp. 1-40.

8. Carreno R. A., Nadler S. A. Phylogenetic analysis of the Metastrongyloidea (Nematoda: Strongylida)
inferred from ribosomal RNA gene sequences. J. of Parasitology, 2003, vol. 89, pp. 965-973.

9. Chilton N. B., Huby—Chilton F., Gasser R. B., Beveridge |. The evolutionary origins of nematodes
within the order Strongylida related to predilection sites within hosts. Molecular Phylogenetics and Evolution,
2006, vol. 40, pp. 118-128.

10. Jenkins E. J., Appleyard G. D., Hoberg E. P. et al. Geographic distribution of the muscle-dwelling
nematode Parelaphostrongylus odocoilei in North America, using molecular identification of first stage larvae.
J. of Parasitology, 2005, vol. 91, pp. 574-584.

11. KutzS. J.,Asmundsson |., Hoberg E. P. et al. Veitch ASerendipitous discovery of a novel protostrongylid
(Nematoda: Metastrongyloidea) in caribou (Rangifer tarandus), muskoxen (Ovibos moschatus) and moose
(Alces alces) from high latitudes of North America based on DNA sequence comparisons. Canadian J. of
Zoology, 2007, vol. 85, pp. 1143—-1156.

12. Mortenson J. A., Abrams A., Rosenthal B. et al. Parelaphostrongylus odocoilei in Columbian black-
tailed deer from Oregon. J. of Wildlife Diseases, 2006. vol. 42, pp. 527-535.

13. Asmundsson I., Mortenson J., Hoberg E. P. Muscleworms, Parelaphostrongylus andersoni (Nematoda:
Protostrongylidae), discovered in Columbia white-tailed deer from Oregon and Washington: Implications for
biogeography and host associations. J. of Wildlife Disease, 2008, vol. 44, pp. 16-27.

14. Larkin M. A., Blackshields G., Brown N. P. et al. Clustal W and Clustal X version 2.0. Bioinformatics,
2007, vol. 23, pp. 2947-2948.

I R TR O A PRLea AR O e S s N S Narevere

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 13




POCCHMCKMY NAPAZMTONOIMYECKMM YXYPHAN

@ RUSSIAN JOURNAL OF PARASITOLOCY

Russian Journal of Parasitology
DOI: 10.12737/13267

Article history:

Received 13.01.2015

Accepted 27.06.2015

MORPHOLOGICAL AND MOLECULAR CHARACTERISTICS OF SOME NEMATODE
SPECIES OF THE FAMILY PROTOSTRONGYLIDAE LEIPER, 1926

Kuchboev A.E.", Karimova R.R.!, Ruziev B.H.2, Salahutdinov I.B.?, Egamberdiev Sh.Sh.?
"Institute of plants and animals genofond at Academy of Sciences of Uzbekistan, 100053,
Tashkent, 232 Bogishamol St., e-mail: a_kuchboev@rambler.ru
2 Karshi State University, Karshi, Uzbekistan
3 Center of Genomics and Bioinformatics at Academy of Sciences of Uzbekistan, Ministry
of Agriculture and Water Resources and the Association «Uzpahtasanoat», Tashkent

Abstract

Objective of research: conducting morphological and molecular-genetic identification and
studying phylogenetic relations between protostrongylids.

Materials and methods: helminthological material was collected from wild (Capra sibirica,
C. falconeri, Ovis vignei and O. ammon) and domestic hollow horned ruminants (C. hircus
and O. aries), and land mollusks of the family Xeropicta in the piedmont and mountain area of
Uzbekisan. The morphology of protostrongylids was studied using the methods of Boev (1975)
and Anderson (1978). To identify the nematode type we used temporary preparations treated with
glycerol. The first-stage larvae were investigated by examination of fecal samples from animals
taking into account the length, tail form and body size. To study the morphology of the third-stage
protostrongylid larvae the feet of infected mollusks Xeropicta candacharica were separated and
placed into the artificial gastric juice where the cap was destroyed and the infected larvae were
eliminated. After determination of species belonging of mature and larval nematodes the material
was stored in separate test-tubes with distilled water under the low temperature (- 20°C) or in 70
% Ethanol for the molecular analysis. We used microscopes ML 2000 with a digital camera and
Olympus CX3. DNA extraction, amplification and sequencing were performed with an automated
sequencer. Phylogenetic analysis was conducted using the software Clustal X 2.0. Phylogenetic
trees were created by the Neighbor—Joining method. Nucleotide sequences ITS-2 regions of
species Protostrongylus rufescens (EU018485), P. shiozawai (AB478249), Ortostrongylus
macrotis (EU018483), Cystocaulus ocreatus (EU018481) and Umingmakstrongylus pallikuukensis
(AY648409) received from the NCBI GenBank were used in phylogenetic analysis.

Results and discussion: Four species of adult protostrongylid nematodes: Protostrongylus
rufescens, P. hobmaieri, Spiculocaulus leuckarti and Cystocaulus ocreatus were determined. DNA
from four species of mature protostrongylids and larvae was amplified by using ITS-2 regions.
Amplificate dimension of nematodes P. rufescens and P. hobmaieri was 380 base pairs (b.p.), S.
leuckarti — 388, C. ocreatus — 399 b.p. According to the results of phylogenetic analysis and
comparison of nucleotide sequences, five protostrongylid species were found in animals of the
Caprinae subfamily: P. rufescens, P. hobmaieri, Protostrongylus sp., S. leuckarti and C. ocreatus.
The morphological and molecular-genetic analysis of detected nematodes enables the precise
identification.

Keywords: Protostrongylidae, hollow-horned, mollusks, DNA, ITS-2, nucleotide sequence.
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NCCNEAOOBAHUE BOCINPUMMYUBOCTU HELIX POMATIA
(MOLLUSCA, HELICIDAE) K MPOTOCTPOHIUNIWOAM
(NEMATODA: PROTOSTRONGYLIDAE)

NMPU MHOIMOKPATHOM 3APAXXEHUU
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Pedepat

Llenb nccnegoBaHns — n3yveHvne BOCNPUUMMYMBOCTY MOJIIOCKOB Buaa Helix pomatia k npo-
TOCTPOHIMNUAAM Npyv MHOTOKPATHOM 3apakKeHUw.

Matepnanbl 1M MeTodbl. OKCNepuMeHTanbHOe 3apaxeHue MOnmckoB Buaa H. pomatia
(Mollusca, Helicidae) npotoctpoHrunugamu (Nematoda: Protostrongylidae) ocyliectensnu no-
cnepoBaTenbHO 4 pasa Yepes kaxable 14—20 cyT. Yepes 2 Hegenu nocne Kaxaoro o4epeHoro
3apaXkeHnsl YacTb MOSIIOCKOB BCKPbIBANM C LIEMbo ONPeAeneHnst 3KCTEHCUBHOCTU U MHTEHCUB-
HocTu uHBasun (UMW), koadbdurumeHTa BHEAPEHUSA NUYMHOK B MOMMKOCKOB, CTaAMn pa3BuTUS B
mMonmntckax. JIMYMHOK NPOTOCTPOHIMANG NONyYanu U3 HOrM MOSIOCKa, KOTOPY0 OTcekanu u uc-
criefosanu nog MMKPOCKOMNOM KOMMPECCOPHbLIM MeTodoM. MonyyeHHble pe3ynsraTtel obpaboranu
CTaTUCTMYECKN, UConb3ys Nnporpammy Statistica 7.

Pesynbrathl u o6cyxaeHue. BbisiBNeHo, Y4TO nocne Kaxaoro HoBoro 3apaxeHust M n koadp-
dULMEHT BHeAPEHMS NoBbIWAtoTCS. [JaHHble nccrneaoBaHni nokasanu, YTo MOIIOCKN OCTakTCs
BOCMPUUMYUBBLIMY K MHBA3MKN MPOTOCTPOHIUAMAAMU B YCIOBUSAX MHOFOKPATHOro 3apaxeHus. [o-
cne 3 1 4-ro 3apaxxeHui OTHOCUTENbHOE YACMO BHEAPUBLUMXCS B MOSIIIOCKOB FIMYMHOK MEHbLUE,
No CpaBHEHWIO C 1 1 2-M MHBa3MpoOBaHUEM. DTO O3HAYAET, YTO Y XO3AMHa CYLLECTBYIOT MEXaHW3-
Mbl, OrpaHunyMBaoLLye yBenmyeHme NHTEHCMBHOCTY MHBAa3UM NPOTOCTPOHIUANAAMMN B YCIOBUSIX
MOBTOPSIOLLMXCS 3apaXKeHWN.

Knroyesnie criosa: Helix pomatia, n(pOTOCTPOHIMNUAbI, 3KCNEPMMEHTanNbHOe 3apaxeHne, JyB-
CTBUTENBHOCTb K MOBTOPHOMY 3apaXeHuto.

Introduction
Protostrongylidae (Nematoda) are widely distributed parasites infecting ruminants, lagomorphs
and carnivores and causing high economic damage. Various species from this family have been
found at Europe, Asia, Africa and Australia [5]. They are biohelminths having mollusks, mainly
land snails (Gastropoda: Pulmonata) as intermediate hosts. Infection of these intermediate hosts
is performed by stage 1 larvae from feces of a definitive host. During development in a mollusk
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organism, larvae transform after 2 molting into infective stage 3 larvae. After being swallowed by
definitive hosts they develop into adult forms.

There are a lot literature data of studies of mollusks’ susceptibility to infections and formation
of immunity in these invertebrates which play highly important part in various helminths’ life
cycles. Particularly interesting are studies of protective reactions’ mechanisms of gastropods in
cases of trematode infections where they play part of intermediate hosts. This aspect is analyzed
in depth in fundamental works of Ataev, Polevschikov [1], Ataev, Dyachkov, Polevschikov [2],
Be’er [3], Be'er, Voronin [4]. These works present results of comparative immunological analysis
of protective reactions of gastropods, e. g. Biomphalaria glabrata, Lymnaea stagnalis to infection
with trematodes Schistosoma mansoni, Trichobilharzia ocellata, Opisthorchis felineus, etc.

Main factors of cell immunity of mollusks according to most authors are: a) phagocytosis
removing remains of degrading parasites and taking part in encapsulation; b) leukocytosis, i. e.
fast increase in leukocytes and amoebocytes numbers in response to helminths’ presence; c)
nacrezation in response to parasites’ irritating effect, such as with pearl formation; d) incapsulation
when cell elements concentrate and form capsule around alien body. It was a common opinion
for a long time that protective reactions of invertebrates have antigene-nonspecific character,
which was based on a point of view of absence of molecules of immunoglobulin suprafamily
in invertebrates. However, studies of latter years have shown that haemocytes of mollusks
playing the leading part in their immunity have a full complex of features characteristic for any
phagocyte taking part in reactions of inborn immunity in multicellular animals regardless of their
organization levels [2]. Also a presence of immunoglobulin-like molecules and mMRNA receptor
to adrenocorticotropic vertebrate hormone have been demonstrated, showing a long history and
high evolutionary conservatism of immunity mechanisms.

Resistance of mollusks to infection with these parasites is as a rule specific at population level
and may be characterized with a specific (non-zero) level of infection with parasites from local
populations and with low level of mortality of the infected mollusks. It should be also noted that
compatibility between various dems of mollusks and trematodes developed in the course of their
coevolution may be broken under effects of changing environment factors. In such cases there
is a possibility of development of temporary or pseudoresistance [3] to trematode infection which
should be taken into consideration in studies of mollusk immunity.

So, in mechanisms of formation of gastropode response to parasite infections both cell and
humoral factors play an important part.

Recently, several experimental studies of complex relationships inside «parasite—host»
systems, including «Protostrongylidae—mollusks» system were performed [7-10, 13]. Our
team had also performed some studies in this area [6, 11, 12]. However, there are still no such
studies or precise data on establishment of immunity in intermediate hosts after being infected
with Protostrongylidae. So, this work had been performed to study a character of susceptibility
of Helix pomatia mollusks to Protostrongylidae in repetitive infections conditions. A choice of
intermediate host was based on preliminary data about its susceptibility to infections with small
lung nematodes. Also, it had proved itself the most appropriate object for work in experimental
conditions [11].

Materials and methods

The experiment used juvenile mollusks from species Helix pomatia (Mollusca, Helicidae). To
exclude mollusks naturally infected with Protostrongylidae they were collected from locations free
from ruminants’ grazing. Larvae of stage 1 were taken from sheep and goat feces. For active
stage 1 larvae feces probes were studied using Vaida method. Eighty specimens of mollusks
collected have been infected. Four consecutive infections were performed after each 14-20
days. After each 2 weeks after each consecutive infection 20 mollusk specimens were dissected
and infection parameters analyzed. The mollusks' experimental infections were performed as
follows: feces with highly active larvae were placed into a glass jar. Mollusks remained in the
feces for 1,5 hr. Then they were kept in glass aquariums on soil at 20—25 °C. High air humidity
in aquariums was provided for through regular water spraying; mollusks were fed with grass and
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leaves. Before dissection, their length and weight were measured. Protostrongylidae larvae were
obtained from mollusk foot which was diced and studied under microscope using compression
method. Numbers of larvae in each mollusk foot were counted and their stage of development
noted. For higher reliability of the results obtained the so-called infestation coefficient (numbers
of larvae per 1 g of muscle mass) was used. Statistical processing of the results was performed
using Statistica 7 (Star Soft, Inc).

Results and discussion

Total weight of mollusks from the 1st group (single infection) before dissection was 26,94 g,
total parasite load was 5927 larvae and infestation coefficient — 220 larvae per 1 g. The same
parameters for 2nd, 3rd and 4th groups were, respectively: weight — 34,03 g, parasite load —
8680 larvae, infestation coefficient — 255 larvae/g; 30,3 g, 9692 larvae, 320 larvae/g; 32,93 g,
10667 larvae and 324 larvae/g. Graphical representation of these results can be seen at Fig. 1. It
shows that weights of mollusks from all groups have no significant differences. However, parasite
load and infestation coefficient increase after each subsequent infection. Basing on the results
obtained we may reach a conclusion that the mollusks are sensitive to subsequent infection and,
so, do not gain full immunity.

12000
10000
8000
Total mollusk weight, g
X 100

6000

¥ Total larvae numbers
4000

B Infestation coefficient
2000

O T T
1st group 2nd group  3rd group 4th group

Fig. 1. Results of experimental infections of Helix pomatia mollusks with Protostrongylidae

However, there are some nuances here. Development of the larvae inside mollusks from the
1st group (single infection) have led to formation of stage 2 larvae (Fig. 2). The development
inside mollusks of the 2nd group produced helminths of stage 2 and stage 3 (Fig. 3) in about
equal numbers. After 3rd and 4th infections we have found mostly stage 3 larvae (Fig. 4).

Decrease of numbers of larvae at «fresh» stages after subsequent infections means that after
3rd and 4th infections relative numbers of the larvae infesting the mollusks are less than that after
1st and 2nd ones. These results prove that the mollusk host studied has mechanisms able to
partially restrict intensity of Protostrongylidae infestation in conditions of subsequent infections.
These data are in accord with those in works of Ataev [2, 3] and Be’er [4] and literature data given
in these for other mollusk species and trematode parasites.

An interesting fact should be noted here: after compression of significant part of mollusks from
3rd and 4th groups we have found inside them an aggregation of specific darkly colored cells
around stage 3 larvae (Fig. 5). Such host reaction may be explained as a start of encapsulation,
restriction and elimination of the parasites. It was seen 1,5 months post infection.
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Conclusions
An analysis of the data obtained allows us to propose that experiments performed show
a complexity of relationships inside «parasite—host» system, for further clarification of which
subsequent studies are necessary.

Fig. 2. The foot of Helix pomatia experimentally Fig. 3. The foot of Helix pomatia experimentally
infected with Protostrongylidae infected with Protostrongylidae
(compression; stage 2 larvae) (compression; 1 — stage 2 larvae;

2 — stage 3 larvae)

Fig. 4. The foot of Helix pomatia experimentally Fig. 5. The foot of Helix pomatia experimentally
infected with Protostrongylidae infected with Protostrongylidae
(compression; stage 3 larvae) (compression; stage 3 larva and an aggregation

of host cells around it)
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Pedepar

Bun Gongulema caucasica siBNsieTcs pacnpoCcTpaHEeHHOW HeEMaToAoW BOPOObMHbBIX MTUL, Ha
Tepputopun KabapanHo-bankapckoro 61uocepHoro BbICOKOrOpHOro 3arnoBefHuKa, YTo co3gaet
YCMNOBWs ANSA 3apaXKeHUS rOHryNIeMO30M AOMALLHWX Kyp B PErVIOHeE.

Llenb ncenenoBanus — nsyyeHne pacnpocTpaHeHnst Hematoabl Gongulema caucasica 'y UKUX
N CMHaHTpOoNHbIX NTUL, KabapanHo-bankapckoro 6rocepHOro BbICOKOropHOro 3anoBegHuKa.

Matepuanbl 1 MeToabl. ViccnegoBaHue renbMUHTOB OUKUX Y CUHAHTPOMHbBIX NTUL, MPOBOAMUIN
Ha TeppuTopumn KabapauHo-bankapckoro BbICOKOrOpHOro 3arnoBegHuKa.

B teyeHune 2011-2014 rr. cobpaHbl 1 uccrnenoBaHbl 71 TyLKa AMKUX U CUHAHTPOMHbIX NTUL,.

Pesynbrathl n 06cyxaeHune. B pesynsrate renbMUHTONOMMYECKMX BCKPbLITUI OPraHoB U TKaHewn
OMKMX M CUHAHTPOMHbIX NTUL, HemaTtoaa Gongulema caucasica obHapyxeHa y 6 ocobelt 7 BUOOB
oTpsina BopobGbrHoobpasHble (0ObIKHOBEHHAsi kaMeHka, BOpober noneBour, KOHOMMsIHKA, CHe-
rMpb, YekaH NyroBoKn, Tpsicoryska, 3s6nuvk) Ha Tepputopun KabapauHo-bankapckoro 6uocdep-
HOro BbICOKOropHoro 3anosegHuka. OCHOBHbIM MecTOM fokanu3auumn Hematon G. caucasica
SABMAETCH NULLEBOA, U PEXe XeNne3ncCTbIN XKernyaokK.

Knouesbie cnosa: KabapauHo-bankapckuin BbICOKOTOPHbIV 3anoBEeOHUK, AWKME NTULbl, He-
matoga Gongulema caucasica, pacnpoCTpaHeHue.

BBepgeHue
lenbMUHTBI AUKMX NTUL Ha Tepputopumn KabapanHo-bankapckoro 6ruoccepHoro BbICOKOrop-
HOro 3anoBeHuKa NPaKkTU4eCcKn He udyyeHbl. [1py 3TOM n3dyyeHune rernbMUHTOdayHbl AUKUX NTUL,
NpencTaBnseT HayYHbIA U MPAKTUYECKUIA UHTEPEC, TaK Kak OHU MMEKOT psag, obLLMX rebMUHTO30B
C AOMALUHUMW NTULAMU U MOTYT OS5 HUX ABNATLCA UCTOYHMKaMK MHBa3un. OOHMM U3 TakuX BU-
noB aBnsietca Gongulema caucasica — napasuT NTUL U3 KNacca HemaToa, pacnpocTpaHeHHbIN
no scemy mupy [1].
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Ha tepputopun Poccun otmedeH B KpacHogapckom kpae n Camapckoi obnactu [2]. ToHry-
NeM030M MOTyT nopaxaTbCsl Kak Monofble, Tak 1 B3pocrnble 0cobu. [py cnnbHOM MHTEHCUBHO-
CTU VHBA3WKN y 3apaXKeHHOro MOrosoBbs HabnoaaT cnabocTb, OTCTaBaHWe B pa3BUTUM, UCTO-
weHve n rmbens [3].

Llenb HacTosiero uccrnegoBaHns — M3yveHue pacnpocTpaHeHuss Hematoabl Gongulema
caucasica y AUKMX U CMHaHTponHbIX NTul, KabapamHo-bankapckoro 6uoctepHoOro BbICOKOrop-
HOro 3anoBeHuKa.

MaTepuansi u meToabl

ViccnepoBaHne renbMUHTOB OUKUMX W CUHAHTPOMHBIX MTWL, NMPOBOAUNM Ha TeppUTOpUM
KabapaunHo-bankapckoro BbICOKOrOpHOro 3anoBeaHuKa.

B TeveHne 2011-2014 rr. cobpaHbl 71 Tylka AMKMX M CMHaAHTponHbIX NTuu. K otpsgy Bopo-
H6bMHOOOPa3HbIe NpUHaanexany Buabl: BOPOH (2), 06bikHOBEHHas kaMeHka (3), cepasi MyxornoB-
Ka (4), yekaH nyrosoi (5), rpay (5 ocobewt), neBunii opo3n (2), YepHbli Apo3s (4), cagoBas cras-
ka (3), bonblasa cuHmua (7), nasopeska (1), nyxnsik (1), Bopoben noneson (4), Bopoben foMo-
BbIN (7), 336nuk (3), koHonnsiHKa (1), cHerupb (4), Tpsicory3ka (2 ocobs), 5 kpske 13 otpsiga MNyce-
obpasHbix, 8 nepenenos 13 otpsaa KypoobpasHblie.

VMccnegoBanu Takke NTyu, NOrMOLLNX OT €CTECTBEHHbIX NPUYMH Ha TeppuTopumn KabapamHo-
Bankapckoro 6uocdepHOro BbICOKOrOpHOro 3anoBegHuka. Bce nTuubl NogBeprHyTbl MOMHOMY
renbMUHTONOrMYeCKOMY BCKPbITUIO Mo CkpsibuHy [3].

PesynbraTthl n obcyxpaeHne

B pesynerate renbMUHTONOIrMYeCKnxX BCKprTI/IVI opraHoB u TKaHemn ANKNX U CUHAHTPOMHbIX
ntuy G. caucasica obHapyxeHa y 7 BuaoB oTpsaa BopobbnHoobpasHble (0ObIKHOBEHHAA KaMeH-
ka, Bopobeli noneBom, KOHOMNMSHKA, CHEMMpb, YekaH fyroBon, TpSCOry3ka, 356nuKk) Ha TeppuTopum
KabapauHo-bankapckoro 6MoctepHOro BbICOKOrOpHOro 3anoBefHuka. OCHOBHbIM MECTOM FoKa-
nu3aumnn Hematof, G. caucasica ABMAETCSA MULLEBOA N PEXE XKenes3ncCTbIv XenyaokK.

OKCTEHCMBHOCTb MHBa3un G. caucasica y ntuy, (06bIKHOBEHHasA kameHka, Bopobeln nonesown,
KOHOMMSAHKA, CHervpb, YekaH nyroBow, Tpsicoryska u 3abnuk) coctasuna, B cpegHem, 17,4 % npu
WHTEHCUBHOCTUN MHBa3umn 4—48 3k3./ocobb (B cpegHeMm, 26,0 9k3./0cobb).

3akno4veHune
Bug Gongulema caucasica sBNSieTCA YMEPEHHO pacrnpoCTpaHEHHOW HeMaTodon Bopobbu-
HbIX NTUL, Ha TeppuTopun KabapanHo-bankapckoro 6uoctepHOro BbICOKOrOPHOTO 3anoBeAHUKa,
YTO CO3[AET YCNOBUSA AJ1A 3aPaKEHUS FOHIyNeMO30M AOMALLHNX Kyp B PErvOHe.

INutepatypa
1. CkpsabuH K.N., Cobones A.A., MBalukuH B.M. CnvpypaTbl )KMBOTHBIX 1 YerloBeKa 1 Bbi3blBAeMbIE MU
3abonesanus / MNog pea. K. . CkpsbuHa. — M.: Hayka, 1965. — 572 c.
2. Kwupunnos A.A., Kupunnosa H.FO., Cmaruna O.A. lenbMuHTbI BOPOObMHOOOPa3sHbix (Passeriformes)
1 pakweobpasHbix (Coraciiformes) ntuy Camapckoii Jlyku // U3BecTusi Camapckoro HayyHoro ueHTpa PAH. —
2012. —T.14,Ne 1. — C. 163-167.
3. [HAy6buHuHa M.H. MNapa3utonoruyeckoe nccnegosanune ntuy. — JleHnHrpaa: Hayka, 1971. — 140 c.

References

1. Skryabin K.I., Sobolev A.A., lvashkin V.M. Spiruraty animals and humans and they cause diseases /
edited by Skryabin K. I. —M.: Nauka, 1965 — 572 p. (Fundamentals nematodologii. T. X1V, Part 2: Akuarioidei).

2. Kirillov A.A., Kirillova N.Ju., Smagina O.A. Worms passerine (Passeriformes) and coraciiformes
(Coraciiformes) birds Izvestija Samarskogo nauchnogo centra RAN [News of Samara Scientific Center RAS],
2012, vol. 14. no. 1, pp. 163-167.

3. Dubinina M.N. Parazitologicheskoe issledovanie ptits [Parasitological study of birds]. Leningrad,
Nauka, 1971, 140 p.

Vo

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 21



23] POCCMMCKMM NAPAUTONOrMUECKMM XYPHAN

RUSSIAN JOURNAL OF PARASITOLOCY

Russian Journal of Parasitology
DOI 10.12737/13269

Article history:

Received 01.07.2014

Accepted 19.04.2015

THE SPREAD OF NEMATODES GONGULEMA CAUCASICA IN WILD
AND SYNANTHROPIC BIRDS ON THE TERRITORY OF KABARDINO-BALKARIA STATE
HIGH-MOUNTAIN RESERVE

Pashaev V.Sh., Aliyev Sh.K.", Kabardiev S.Sh.?, Bittirov A.M.}, Begiev S.J.?

"Dagestan State Pedagogical University, 367003, Russia, Republic of Dagestan, Makhachkala,
57 M.Yaragsky St., e-mail: vagidpashaev@mail.ru

2 Prikaspiisk Zonal Scientific Research Veterinary Institute, Russia, Republic of Dagestan,
Makhachkala, 88 Dahadaev St., e-mail: pznivi05@mail.ru

3 Kabardino-Balkar State Agrarian University named after V.M. Kokov, 360030, Russia,
Kabardino-Balkaria Republic, Nalchik, 9/68 Vatutin St., e-mail: bam_58@mail.ru

Abstract

Gongulema caucasica is the most common nematode species of passerine birds on the
territory of Kabardino-Balkarian State High-Mountain Reserve which may cause the infestation of
chicken with gongulemosis in this region.

Materials and methods: Wild and synanthropic birds on the territory of Kabardino-Balkarian
State High-Mountain Reserve were examined for presence of helminths. 71 carcasses of wild and
synanthropic birds were collected in the period 2011-2014.

Results and discussion: As a result of the post-mortem helminthological examination of
organs and tissues of wild and synanthropic birds the nematodes Gongulema caucasica have
been detected in 6 birds of 7 species of passerine birds (common wheatear, tree sparrow, linnet,
bullfinch, whinchat, wagtail, chaffinch) living on the territory of Kabardino-Balkaria State High-
Mountain Reserve. Nematodes Gongulema caucasica can be mainly localized in esophagus and
rarely in forestomach.

Keywords: Kabardino-Balkaria State High-Mountain Reserve, wild birds, nematode
Gongulema caucasica, spread.
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Pecepar

[Mo pesynbratam MHOFONMETHMX WCCNEAOBaHWMM KonnekTusa nabopaTtopuu napasutornorum
HY AHWUUCX, PeweTHukoBbiM A.l. u Ap., co3gaHa 6asa AaHHbIX MO 3MU300TUHECKOMY MOHU-
TOPUWHTY NapasutapHbix 6one3Hewn CenbCKOXO3ANCTBEHHBIX U OUKNX XXUBOTHbIX, YernoBeka 1 pblio
AKyTuK, npeacTaBnstoLAaa COBOKYMHOCTb CAMOCTOSITENbHbIX MaTepunarnos, BbINMOIHEHHbIX B pa3-
Hble rofbl MPWY BbIMOSIHEHUN LOKTOPCKUX, KAHOAMOATCKUX, aCNMPaHTCKMX UCCeNoBaHU, a Takke
npu BbinonHeHun nrnaHa HNOKP MHY AHNNCX CO PACXH B 2000-2010 rr.

Knrouesbie crosa: 6asa AaHHbIX, reNbMUHTbI, HACEKOMbIE, XNBOTHbIE, PbiObl, MapasvTapHble
©60one3Hn, MOHUTOPWHT.

BBepgeHue

Mapa3nTbl CenbCKOXO3SAMCTBEHHbIX, AOMALLHMX U OVKWX XUBOTHbBIX, NTUL, pbib 1 Yenoseka
NpeacTaBnsloT 3HAYUTENbHBIM MHTEPEC ANs BETEPMHAPUN, 30PaBOOXPaHEHUS N OXOTHUYBETO XO-
sancTea. OHM aBnATCA BO3byAMTENsMM onacHbiX 3aborneBaHuin, HepeaKko OBLUMX YenoBeky U
XMBOTHbIM. OHaKO AaHHble O MapasuTax W Bbi3blBaeMblx MU GonesHsx AkyTuun, npeactaens-
foLLIe COBOKYMHOCTb CAMOCTOSATENBbHbBIX MaTeprasios, BbIMOMIHEHHbIX B Pa3Hble rofbl, paccesiHbl
B PasNMYHbIX U3AAHUSAX, MHOTUE N3 KOTOPbIX Mano Win COBCEM HEAOCTYMHbI AN NPaKTUYECcKMNX
pabOoTHUKOB, TaK Kak 3T1 N3gaHns BbIXOAWUIN HEGOMbLLNMMY TUpaXKamu 1 ctanu bubnuorpaduye-
cKkowv peakocTbto. [Nepen aBTopamm Bbina nocrasneHa uernb coctaBuTb 6a3y AaHHbIX MO 3ANN300-
TUYECKOMY MOHWUTOPUHTY NapasnTapHbIX 60ne3Hen XMBOTHbIX AKyTUK.

MaTtepuanbl u meToabl

Basa gaHHbIX «3nM300TUYECKNIA MOHUTOPVHT NapasnTapHbIX O0OMNe3HEN XUBOTHBIX AKYTUM» CO3-
Aana no nporpammve Nvu B popme HTML-goKyMeHTa 1 COOTBETCTBYET MEXAyHapOAHOMY CTaHaap-
Ty ISO 8879 [22, c. 1]. [Mpn aTOM MCronb30BaHa COBOKYMHOCTb CaMOCTOATESNbHbLIX MaTepranos, Bbl-
MOMHEHHbIX aBTOpamu: 3aBedyoLLmUM nabopaTtopuen NapasmTonoriu, 4. B. H., npodeccopom PeLuet-
HukoBbIM A.LL., 4. B. H., npodeccopoM Ncakosbim C.U., a. B. H. Kokonosoi J1.M., k. 6. H. lNnaTtoHo-
BbiM T.A., K. 6. H., Bapawikosoi A.W., M. H. c. BepxoBueoi J1.A., acnupaHtamm Anconuxosoin O.[. n
CemeHoBon K.E. B pasHble rogbl Npy BbINOMTHEHUW OOKTOPCKUX, KAHOAMAATCKMX, aCNMPaHTCKUX U XO3-
[OroBOpPHBIX MccrneaoBanmn, a Tarwke nnaHa HAOKP MTHY AHUMCX CO PACXH 3a 2000—2010 rr.
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Basa cocTounT 13 KpaTKoro 1 pasBepHyTOro BBEAEHMS, ANMMAEMMNOIONMM 3XMHOKOKKO3a, pacnpo-
CTPaHEHHOCTM reflbMUHTO300HO30B CPEAM XUBOTHbIX B AKYTUM (25 XXMBOTHbIX), 3NNM300TONOrNYe-
CKWUX KapT pacrnpocTpaHeHUs renbMMHTO300HO30B MO MPUPOLHO-KMMMAaTUYECKMM 30HaM AKyTuw,
OaHHbIX MO 3apaXKeHHOCTW NapasvTaMu NPOMbICIOBbLIX BUAOB pblb peku JleHa, MOHUTOpUWHra 3a-
PaXeHHOCTW NUryne3oM nnoTtebl U enbLa B Bunionckom BogoOXpaHUNuLe, MUKCOCMOPUANO30M
KapnoBbiX BUAOB pblb B LieHTpanbHon AkyTumn, 6onesHemn XMBOTHBIX, Bbi3bIBaEMbIX YNIEHNCTOHO-
rumu, 10 Tabnuu, 5 pucyHKoB, 7 opurnHaneHbix gotorpaduin. Onucanve coctaensieT 50 cTpaHuy,
KOMMbKOTEPHOTO TEKCTA, BKIOYas pedpepat, CTPYKTYpHY cxemy u brubnuorpadmyeckuii Cnmcok.

PesynbraTthl M 06cyxaeHune

Havano nsyyeHuns renbMuHTOB AKYTUM BbINO NonoxeHo npodeccopom C. A. I'proHepom, npu-
exaBLUMM B AKyTCKyto obnacTb B Havane XX Beka. B ctatbe « PUHHO3 CEBEPHOTO ONEHS» OH OMK-
CbIBaeT (PUHHbI, HaiAeHHbIe Y NaBLUero ceBepHOro oneHs B I. AkyTcke. B cepaue 6bino obHapy-
KEHO 27 OUHH, B MbILLLIAX NIEBOM U NpaBon nepegHen KOHEYHOCTN — Mo 9, NeBon 3agHEN KOHeY-
HOCTK — 2, Wwee — 6, cnvHe — 5 1 A3blke — 3. B MblWwLax npaBon 3agHeN KOHEYHOCTU U B MEX-
pebepHbIX MbllLLax MUHHBI 06HapyeHbl He Bbinn. ABTOpOM Gbina obHapykeHa BO BHYTPEHHUX
opraHax CeBepHOro OrieHs nNMYMHoYHas ctagusa Echinococcus granulosus Batsch, 1786 (LuTt.: no
K. L. CkpsibuHy) [26, c. 1-88].

B 1931 r. B AkyTnmn pabotana 100-5 col3Has renbMUHTONOrMYecKas aKkcneamumsi, 6ino yure-
HO 7 BUAOB reflbMVHTOB AOMALLHUX XWUBOTHbIX. CcTemMaTnyeckoe nsyveHune ayHbl renbMMHTOB
CEMbCKOXO3ANCTBEHHbIX, OXOTHNYbE-MPOMbICIIOBbIX ¥ JOMALUHUX XXUBOTHbIX Bblf10 HayaTo ¢ 1951
r. Hanbonee kpynHeiMn pabotamu B 06nactu renbMyuHTonorum oeinv moHorpadum H. M. lN'y6aHo-
Ba «[enbmMunHTOayHa NPOMbICNOBLIX MriekonuTatrowmx Akytum» [10, c. 128-135.], rae 3aperu-
cTpupoBaHo 125 Bmaos renbMuHTOB 1 M. . CadpoHoBa «enbMUHTLI U reNbMUHTO3bI XKUBOTHbLIX
AxyTuny [25, c. 5-16]. Mo axmMHOKOKKO3y 1 anbBeokokkody HAkyTum C. . VicakoBbIM BbINONHEHa
JOKTOpcKas AMccepTaums Ha TeMy «OXMHOKOKKO3 M anbBEOKOKKO3 XMBOTHbIX B AKyTckon-Caxa
CCP (anusootomnorns n mepbl 60psbbl)» [13, ¢. 1-42]. M. B. AHgpeeBoi [1, ¢. 1-19] n3y4eHsl
«AHonnouedanvaossl nowagen B ycnosuax pecnybnukn Caxa (Axkytus) (buonorus, annsooTo-
norust n mepbl 60ps6LI)», J1. M. Kokonosown [16, c. 1-48] — «3nu3ooTonorus, anuaeMmonorns
1 Mepbl 60pbObI C reNbMUHTO300HO03aMK B AKyTUMY (OoKTOpckas aucceptauums), J1. . Koanoson
[15, c. 1-16] — «Onu3ooTonorusi renbMUHTO30B CBUHENY, I. . Konecoson [17, c. 1-18] — «Oco-
BGEeHHOCTM 3KOMOrMM N Mepbl 6opbbbl C TU3aHNE3MO30M 1 MOHMe3no3amu» n 3. . TatTapuHoBOW
[27, c. 1-18] — «[Mapa3nTo3bl SKyTCKUX NOLIafen u BeTeprHapHO-CaHUTapHas OLleHKa MAcay.

B 1948 r. ywactHukamu akcneguunm BHNOPX, koTtopyto Bosrnaenan O. H. bayep [8, c. 157—
174], ypanocb uccneposaTe 26 BUMA0B pblO. [onHbIM Napa3MTonornyeckum BCKPbITUSM Obino
noggeprHyTo 509 pbi6. NccnepoBaHust npoBoaunu Ha npombicnax Tutapel 1 MocTtax, Ha y4YacT-
ke Axkytck — ycTbe Bumtoa. C 1953 no 1957 rr. 290 u 302-a coto3Hble reflbMUHTONOrMYeckme
aKcneauunm B GacceviHe cpedHero n HkHero TeveHus p. Jlena n ee nputokoB — Angana, Bu-
nos n TioHra nccnegosanu 1831 ak3emnnsAp puib, oTHocAwmxes k 27 sugam. H. M. l'y6aHos, B.
A. OgHokypues, O. C. HaxogkuHa [11, ¢. 105-113] onuceiBatoT oT pblb Buntonckoro Bogoxpanu-
niwa 11 BuooB MoHoreHuna, 11 BugoB uectoq v 2 Buaa ckpebHeir. A. B. KanawHukosa [14, c.
1-18] B AnccepTaLMOHHOM MccrnenoBaHn M3dyynna dayHy, 6Moakonoruio, 3apaxeHHoCTb pbib
BO3OyAUTENAMM MUKCOCNOPWANO30B, BbiBENa Nokas3aTenu BeTeprHapHO-CaHUTapHOW 3KCnepTu-
3bl NpY 3TUX UHBa3usx. PayHy 1 akonoruo aucunnoboTpmumna cpegHero TedeHus peku JleHbl uc-
cnepgosan T. A. MNnartoHos [19, ¢. 1-21]. PemHeuo0B kapnoBbIx pblb 03ep LieHTpansHom AkyTum un
Buntonckoro BogoxpaHunuiia (pacnpocTtpaHeHne, 6uonormio u mepbl NPOoMUNakTukm) nayvuna
O. . Anconuxosa [2, c. 1-22].

OBoJOBbIE MHBA3UW KPYMHOIO poraTtoro CkoTa — rmMnogepmMartosbl nsyveHsl B. M. OmuTpue-
BbIM [12, ¢. 1-19]. OcobGeHHOCTM 3konorny Bo3dyauTenen uedeHoMmnosa n sgemareHo3a ceBep-
HbIX OneHen B AKyTuwn, Bbi3biBaeMbIVi UMY 9KOHOMUYeckuii yuep6 nccnegosarsl 3. C. MNpokonbe-
BbiM [20, c. 1-18]. Tokcukomnornio xnopodoca NpMMEHNTENBHO K nowwaasam snepsble B CoBeT-
ckom Cotose BbinonHun M. . Hukonaes [18, ¢. 1-20]. Skonoro-deHonorn4yeckme 3akoHoMepHo-
CTV OBOAOB NoLagemn 1 OCHOBHbIX KOMMOHEHTOB rHyca, HanagarLLMX Ha CeNbCKOXO35NCTBEHHbIX
KUBOTHbIX, uccnegosan A. [. PewetHukoB [23, c. 347-350; 24, c. 1-220] v A. WN. bapalukoBa [3,
c. 1-129; 4, c. 1-15; 5, C. 65-72; 6, c. 15-19; 7, c. 36—-39]. torom paboTbl cTana gokTopckasi
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auncceptauusa A. 1. PewetHukoBa [21, ¢. 1-34] no ABYKpbISibIM HACEKOMbIM — OBOAAaM Noluagen,
KOomMapam, CRenHsaM, MOLLKam U MOKpeLam.

Hay4Ho-uccnenoBatenbckasi pabota no NpoTo3003HbIM GOME3HAM MOMNOAHSAKA CErbCKOXO-
3AMCTBEHHBIX XXUBOTHbIX B AKyTMM npoBogunack W. V. BodkapeBbiM. OH BbINOMHUN AOKTOPCKYHO
avccepTaumio no aMeprosdy U KpUnTocrnopoaunosy Tenar [9].

[Mo pesynbratam MHOrONMETHUX WCCNEAOBaHWMM KonnekTusa nabopaTtopuu napasutornorum
MHY AHUNCX (PeweTtHukosa A. [1., Vicakosa C. U., Kokonosow J1. M., NnatoHosa T. A., Bapawu-
koBon A. U., Bepxosuesoii J1. A., Anconuxoson O. [1. n CemeHoBol K. E.) BbinonHeHa 6a3a gaH-
HbIX MO 3MN300TUYECKOMY MOHUTOPUHTY NapasnTapHbix 60ne3Heln cenbCkOX03sIMCTBEHHbIX U AN-
KMX )KMBOTHbIX, YernoBeKa 1 pblb AKyTun, NpeacTaBnsaoLas COBOKYNMHOCTb CAMOCTOATENbHbLIX Ma-
Tepuarnos, BbINOMHEHHbIX B pa3Hble rofbl NPW BbINOMHEHUN OOKTOPCKMX, KaHOMOATCKUX, acnu-
PaHTCKUX MccnegoBaHnin, a Tawkke npu BbinonHeHun nnaHa HAOKP M'HY AHNNCX CO PACXH
3a 2000-2010 rr.
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Abstract

According to the results of a long-term research conducted by the staff of the Laboratory of
Parasitology at FSBSI Yakut Scientific Research Institute of Agriculture (Reshetnikov A.D. et al.)
a database of epizootic monitoring for parasitic diseases in farm and wild animals, humans and
fish of Yakutia has been created. The a.m. database is a set of independent materials collected
in different years for the purpose of doctoral, master, postgraduate research as well as for the
Research and Development plan of Yakut Scientific Research Institute of Agriculture (2000—-2010).
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ANHAMUKA OYAIOB HOTOKOTWUIIE3OB NTUL,
B SKOCUCTEME O3EPA YAHbI (3ANMAOHAA CUBUPD)
3A NOCINEAOHMUE 80 JIET

E.A. CepbuHa’, O.M. BoHuHa?

" MIHcmumym cucmemamuku u akonoauu xusomrbix CO PAH, 630091, Hoeocubupck, yn. ®pyH3e, 11,
e-mail: serbina_elena_an@mail.ru

2 iHemumym akcriepumeHmarbHol eemepuHapuu Cubupu u fansHe2o Bocmoka Poccenbxo3akademuu,
630501, Hosocubupckasi 0bn., Hogocubupckut p-H, p. r. KpacHoobck, e-mail: olga-bonina@mail.ru

Pedepar

Llenb nccnenoBanns — aHanua AUHaMKKU 04aroB HOTOKOTMIE30B Y NTULL B 9KOCUCTEME O3e-
pa Yanbl B 3anagHorn Cnbupu 3a nocnegHue 80 ner.

MaTtepuansl 1 metoabl. enNnbMUHTONOIMYECKME UCCIea0oBaHNS MOMITFOCKOB-OUTUHMMA 1 NTUL,
nposoaunu B 6acceliHe 03. YaHbl B 1996-2013 rr. MeToAoM HEMOMHOro refbMUHTONOMMYeCcKoro
BCKPbITUS UCCreqoBany KULWEeYHUkM 172 ntuu, oTHocawmxes k 17 sugam. C6op MonnockoB-6um-
TUHMMA NPOBOAUNM BPYYHYI0 B NETHWI nepuogd. Becero cobpaHo cabiwe 9 000 3K3. MOMNMIOCKOB,
OoTHocAWMXCA K Bugam Bithynia tentaculata n B. troscheli. KomnpeccopHbIM MeETOAOM onpeaens-
Ny 3apaXeHHOCTb MOJTITOCKOB LiepKapysiMu TpeMaTo C NOCrneayoLWwmuM pacieToM 3KCTEHCUBHO-
CTU N UHTEHCMBHOCTM MHBa3uW, MHAEKCA obunus.

Pesynbrathl 1 o6cyxaeHune. V13 17 BuaoB Nty MapuTbl HOTOKOTUNUA 3aperncTpupoBaHsl y 7
BMAOB. YCTaHOBIEHA pa3fMyHas CTeNeHb 3apaXKeHHOCTU pasHbIX BUAOB MTUL, HOTOKOTUNIMOAMMU.
OKCTEHCMBHOCTb MHBa3uu coctasuna neicyxu 70,5 %, kpsaksbl 57,1, ynpka-TpeckyHka 42,8, kpac-
HOronoBon YyepHetTn 54,5 % nNpy MHTEHCUBHOCTU MHBA3WM COOTBETCTBEHHO 35,6; 8,0; 19,3 1 5,5
3k3. MNMpu nccnegosaHum NTuL B paoHe 03. YaHbl B 1934—1938 rr. HoToKOTUNUAbI 06HApYXeHbI
y 15 n3 90 BMagoB ntuy. AHanu3 AMHaMUKN HOTOKOTUMAMAO30B NTUL B 3KOCUCTEME 03. YaHbl 3a
nocnegHve 80 neT nokasarn, YTo 3apaXeHHOCTb NTuy, yBenuuunace ¢ 23 % B 30-e roabl npo-
wnoro Beka Ao 31 % B 70-e roabl 1 Ao 60 % B Halmx nccriegosaHusax. 3a nocneaHue 80 net
22 BuAa NTUL, UCTIONHANN POfb OKOHYaTemNbHbIX X035eB. OBGHapyXXeHne MapuT TpeMaTof CeM.
Notocotylidae pasHbiMK uccrnegoBaTensmMm BO BCe rogbl 06CrefoBaHNA U eXXerogHoe Hanuuve
napTeHuT y MonmockoB ceM. Bithyniidae ykasbiBaeT Ha Hanuume CTabunbHOro oyara HOTOKOTU-
nvpo3sa B akocuctemMe 03. YaHbl. 3apaxeHHOCTb OKOMOBOAHbLIX NTUL, B PETMOHE 3a MocrnenHue
rogbl yBenuyunacb bonee 4em B [iBa pasa.

Knouesnie criosa: Notocotylidae, Bithynia tentaculata, B. troscheli, okonoBoAHble NTULbI, 03e-
po YaHbl, 3anagHas Crnbupb.

BeepeHue
HoToKOTUNMA03bl — 3TO reNbMUHTO3HbIE BONE3HUN XKUBOTHbIX, Bbl3bIBAEMbIE MAPa3NTMPOBA-
Hvem y Hux mapuT Tpematog cem. Notocotylidae Lihe, 1909. HanGonee nonHble cBeneHus o
Tpematogax 3Toro cemencTBa npeacTaBrneHbl B MoHorpadun dunmmoHoson [11]. Ha Tepputo-
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pun Poccun 1 conpegenbHbIX CTpaH HOTOKOTUNMAbI 3apernctpupoBaHbl y 63 Buaos ntuy, [3]. J1o-
Kanuaysicb B CMenou KULLKe NTUL, MapuTbl 3TOr0 CEMENCTBa MOryT HAHECTU BPE UX 300POBbIO 1
3HAYUTENbHbIA 3KOHOMUYECKUIA yLLEepO NTULLEBOAYECKMM X03AMCTBaM. Y BOMbHbIX NTUL, NPY HO-
TOKOTMNMA03ax OTMEYalT BAMOCTb, 6rieAHOCTb BUAUMBIX CM3NCTLIX obono4vek, cnabylo peak-
LMI0 Ha MpomncxoasLlee; OHM YacTo nexar, rnasa 3akpbliThl UMW NOMNy3aKpbITbl; OTMEYAOT HENPO-
N3BOSbHOE BblAENEHME XUAKOro Kana. Y Tsbkeno 60MnbHbIX PErMCTPUPYIOT LLATKYO NMOXOAKY, OTKa3
OT KOpMa, Xaxay. bonbHble NTULbLI C TakMMK Npu3Hakamu norndarT Ha 6—7-e cyTku. MNpogommxu-
TenbHOCTb BonesHn coctaensieT 8—9 cyT, cmepTHOCTb — A0 45 %. HoTokoTunmnaosel NposiBnsioT-
Cs1 KITMHMYECKM NPU MHTEHCUMBHOCTM MHBa3un oT 100 ak3. n 6onee [1].

B npecHoBOAHbIX 3KOCUCTEMAX HOTOKOTUIMAbI B KQ4E€CTBE MEPBbIX MPOMEXYTOUYHbLIX XO35€EB
ncnonb3ytoT GproxoHornx monmnockos (Gastropoda) kak nepegHexabepHbix (Prosobranchia), Tak
n neroyHbix (Pulmonata) [11]. LUnpokoe pacnpocTtpaHenune napteHuT Notocotylidae otmeveHo y
ouTuHMMA ManeapkTuku [8].

BnaronpuaTHble ycnoBus ANs BO3HWKHOBEHWS MPUPOAHbLIX 04aroB HOTOKOTMINNAO030B Habnto-
[alT B MecTax CKOMMeHust BoMbLIOro Yncna BOAHbIX U OKOMOBOAHbIX nTul. B Cubupu Takue
YCrOBWS CyLLECTBYIOT BO MHOTMX BO4OEMaX, Hanpumep, B KpynHenwem B 3anagHon Cubupu ose-
pe YaHbl. OHO pacnonoxeHo B LUeHTpanbHon Yyactn bapabuHckon ctenu (54°30-55°09° c. w. u
76°48°-78°12" B. A.). BaccerH 03. YaHbl npeactaenseTt cobon 6ecctoyHyto cuctemy. OCHoBHOe
nMTaHue o3. YaHbl nony4yaeT 3a cyeT cToka pek Kaprat n Yynbim. O3epo YaHbl UMEET CNOXHYH
KOHUrypaLmio n CoCTouUT 13 ABYyx YacTel: bonbme YaHbl 1 Manble YaHbl, COeOUHEHHbBIX MeX-
Oy cobon y3kol npoTokoi. Bce nneckbl 03epa vMetloT obLIMpHOE BOOHOE 3epKaro C MocTeneH-
HbIM HapacTaHueM rmy6uHbl oT Gepera, GonbLUME MENKOBOAHbIE MPOCTPAHCTBA MMEIT rmybu-
Hbl 8o 1,5 M. MenkoBoabs, 3aHumatowme ao 80-90 % nnowaan akBatopum GoraTel BOGHOW pac-
TUTENBbHOCTLIO U 06UnMem dayHbl 6ecno3BoHOYHbIX [14], 4TO co3paeT BnaronpusiTHbIE yCNoBUs
Anst obMTaHUs OrpoOMHOrO YMcna BofonnaBaLwmx ntul. B panoHe 03. YaHbl 3apernctpuposa-
Ho 94 Buga ntuy, n3 Hux 70 BuaoB rHe3pdatcs [12]. O3. YaHbl NexuT Ha nyTsax Ce30HHOTro nporse-
Ta NTuL, THe3asLMXcs Ha ceBepe. BecHow n, ocobeHHO, OCeHbIo Ha ero BogoeMax ocTaHaBnmBa-
I0TCA A1S KOPMEXKM Bonblume KapaBaHbl MPONeTHbIX NTUL. PaHee renbMyUHTONOrMYeckne ncene-
[0BaHus NTUL B 3KocucTeMe 03. YaHbl npoBeaeHsbl boixoBckon—laBnosckon [2], MNepecaabko [5]
n Atyenko [13], CepbuHon, BoHnHon [10], koTopble Haxogunu mapuT ceM. Notocotylidae y oko-
NOBOAHbIX NTUL,. MapTeHoreHeTUYECKNE CTaamMmn HOTOKOTUNWA OBHapYXeHbl Y NuMHeun, [4, 6] ny
OuTUHMMA 13 HGacceriHa 03. Manble YaHbl [9].

Llenb HacTosLLEro nccrnegoBaHnst — NpoaHanuavMpoBaTh AVMHAMKKY O4aroB HOTOKOTUNA030B
B akocucteme 03. YaHbl 3a nocnegHue 80 ner.

MaTepuansi u meToabl

lenbMUHTONOrMYECKNE NCCNefoBaHMsa MOSITIFOCKOB-OUTUHMMA U NTUL, NpoBeaeHbI B baccei-
He 03. YaHbl B 19962013 rr. (Tabn. 1). MTuubl A4na nccrnegoBaHust A0ObITbI OXOTHUKaAMK B YCTbSAX
pek Yynbim n Kaprat, Bnagatowmx B 03. Maneie Yanbl, 03. Paguxa, 03. M. YaHbl — 3anue 3ono-
Tble Poccbinu.

Bbinn nccnenosaHsl METOAOM HEMOMHOIO reflbMUHTONOMMYECKOrO BCKPbITUSA KULLEYHMKN 172
nTuy, oTHocsAwwmxcs k 17 Bugam 5 otpsigos: Charadriiformes (pkaHkoobpasHble) — XOXOTYHbM
(Larus cachinnans) (3 ak3.), YepHoronoBoro xoxoTyHa (L. ichthyaetus) (1 ak3.), o3epHow Yanku (L.
ridibundus) (7 ak3.), wunokmoBku (Recurvirostra avosetta) (1 ak3.), Podicipediformes (noran-
Kn) — GonbLuow noraHku (Podiceps cristatus) (4 3k3.), cepoluekor noraHku (P. grisegena) (4 ak3.),
YepHowenHoun noraHku (P. nigricollis) (2 3k3.), Anseriformes (nnacTuH4YaTOKNOBbLIE, UK TYCEO-
obpasHble) — KpskBbl Anas platyrhynchos (7 3k3.), Kpskebl gomaluHen (Anas platyrhynchos do-
mawHss) (1 9k3.), cepon yTku (A. strepera) (3 9K3.), unpka-TpeckyHka (A. querquedula) (7 3k3.),
wmnpokoHocku (A. clypeata) (2 ak3.), KpacHoronoBon 4YepHeTu Authya ferina (12 3k3.), cBMA3M
(A. penelope) (1 ak3.), Ciconiiformes (roneHacTtble) — Gonblon Bbinu (Botaurus stellaris) (3
3k3.), Gruiformes (xypaBneobpasHbie) — nbicyxu Fulica atra (113 9k3.), noroHbiwa Porzana
porzana (1 3k3.). BuooByo npyHagnexHoCcTb NTWL, ONPEeaensnn CoTPyaHUkM NHCTUTyTa cucte-
MaTUKM 1 KOO XXUBOTHbIX Crnbupckoro otaeneHnss PAH — kaHauaatel GUonornyeckux Hayk
A. T. AHosckuii n A. K. FOpnos. Mpu onpeaeneHnn Maput TpemaTtoz Mcnosnb3oBanu MoHorpadum
dunnmoHoson [11] n BeixoBckon—I1asnosckon [3].
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1. Yncno obcnegoBaHHbIX MOSMIOCKOB U NTUL, B 6accenHe 03. YaHbl
B 1994-2007 n 2012-2013 rr.

MecTo Foa WccneposaHo
nccnenoBaHus B. tentaculata B. troscheli Mrug*
Yctbe p. Kaprat 1994 0 697

1995 30 468 15
1996 12 544 23
1997 4 465 46
1998 3 246 5
1999 7 540 12
2000 2 338 17
2002 8 1074 7
2003 18 1338 10
2004 114 1224 5
2005 216 933 5
2006 3 112 16
2007 4 49 11
2012 174 115

2013 58 106

p. Kaprat (n. Bepx

Kaprat) 1995 76 0
03. M. YaHbl — 1996 0 17
sanue Soore | toor : z
Lunpokas Kypbs) 2003 0 6
03. M. YaHbl —

MbIC YepHeHbKMIN 2013 0 16
Bce rogbl 729 8364
Wtoro 9093 172

* MTuubl AN uccnenoBaHns Jo6bITbl OXOTHMKaMK B YCTbsX pek YynbiM 1 Kaprar, 03. ®aguxa, 03. M. YaHbl — 3anue 3o-
notble Poccbinu.

B 1994-2007 n 2012-2013 rT. C UeNblO BbISBMEHUS YPOBHHA 3apa)KEHHOCTW MEepBbIX NPO-
MEXYTOYHbIX XO35ieB MapTeHUTaMy HOTOKOTUNWUA MNpoBedeHbl cOOpbl MOSSOCKOB CEMENCTBa
Bithyniidae B 6acceliHe 03. YaHbl. Monntocku 6b1nm nccnegoBaHbl U3 peku Kaprat (B cpenHem Te-
yeHuu, okorno n. Bepx-Kaprat — 76 ak3.; B yctbe — 8902 3k3.) 1 n3 03. M. YaHbl (115 9k3.) (Tabn.
1). YyeT uncneHHoCcTn MOnnioCcKoB U3 NpuycTbeBbIX y4acTKoB p. Kaprat (6acceinH 03. YaHbl) npo-
Boaunu 1-3 pasa B gekagy ¢ utons no ceHtsaopb 1994 r., ¢ masa no ceHTabpb (1995-2000 rr. un
2002-2005 rr.), B utoHe 2006—2007 rr. u 2012 r., B utoHe—mtone 2013 r. OcTtankbHble cOopbl HO-
cunu pasoBblli xapakTep. MonntockoB cobupanu Bpy4Hyt ¢ 4—6 nnowagok nnowagsto 0,25 m?
Ha rmy6uHe ot 0,1 go 0,7 M. CobpaHHbIX MOMICKOB AOCTaBMANM B nabopaTtoputo, rae onpege-
NS X BUOOBYH NpuHaanexHocTb. O6crnenoBaHHble Monntocku cem. Bithyniidae oTHocaTca
K OByM Bugawm: Bithynia tentaculata L. (1758) n B. troscheli (Paasch, 1842). Metogom npwxus-
HEHHOWN ANarHOCTUKMN BbISBNANM 3apaXKE€HHbIX MOMMOCKOB CO «3penbiMuy Liepkapusamu. Beex co-
OpaHHbIX MOJIIIOCKOB pasMelliani OTAENbHO B NPO3padHble SYENKU UMMYHONOTMYECKUX MnaH-
LLETOB BMECTMMOCTb0 3—5 M, KOTOopble NpeaBapuUTENIbHO 3anMBany pe4yHon NpodusTpoBaH-
HOW BOAOWM M OCTaBnsAnu Ha 1-2 4. 3atem BoAy B f4elikax NnpocMaTpuBanu, He u3Brnekast Morn-
NOCKOB, NoA 16-KpaTHbIM yBENUYeHNeM BUHOKYNSpa, Nocre Yero MosIIFOCKOB NMepecaxunsanu B
SAYeNKn C YMCTon Bogow. HabnogeHnsa npoBoannm B TedeHre He MeHee 24 4. Buaosyto npuHag-
NEXHOCTb NapTEHUT onpeaensinm TONbKO NPY HanMumun 3penbix Lepkapuii, B criydae obHapyxe-
HUS TpemaTodbl Ha Gonee paHHUX cTagusix pasBUTUS UX OuddepeHuMpoBany A0 cemencTsa

(pexxe — oo poga).
| Camoitrosckan HA. © MypassesaAA O © Samoyvskaya N.® Muraveva
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Mo pe3ynbTaTtaM KOMMPECCOPHbIX BCKPLITUIA MOMIOCKOB M NTUL, PACCYUTbLIBANM SKCTEHCUB-
HOCTb MHBa3un (3U), HTeHcnBHOCTL NHBa3uu (MN), niaekc obunus (MO), ctaHoapTHYHO OLIMGKY
(SE). Ctatnctuyeckas obpaboTka mateprana npoBefeHa C UCMONb30BaHMEM MakeTa nporpamm
Statistica n Exel.

PesynbraTthl n 06CcyxaeHune

3apaxeHue MonnckoB-6uTnHUMA Tpemaronamm cem. Notocotylidae.

OueHka 3apaxeHHOCTM MonsockoB ceMm. Bithyniidae B 6acceriHe 03. YaHbl, npoBeaeHHas Ha
ocHoBaHun 9093 BCKpbITUIA NOKasara, YTO YPOBEHb MX MHBA3UPOBAHHOCTU TPEMATOLAMU CEM.
Notocotylidae coctasun 0,64 %. 3apaxeHHble MONMOCKN ObINM 3aperncTpupoBaHbl BO BCE roabl
nccnenoBaHus, 3a ucknoveHvem 1994, 2006 n 2007 rr. (puc. 1). x oTcyTcTBrE B BbIGOPKE BUTH-
HUMA MOXET ObITb CBA3AHO C CE30HHOCTLI0 06CNeN0BaHNS, MOCKOMbKY B YKa3aHHble roabl obcne-
[0BaHWsi MOMNIFOCKOB NPOBEAEHbI B OTAEMbHbIE NETHUE MECHLbI, @ HE B TeYeHMe BCEro BECEHHe-
netHero nepuoga. OgHako, MOXHO npeanonaraTtb, YTO HOTOKOTMNUAbLI NPUCYTCTBOBanuM B Uccre-
OyeMON 3KOCUCTEME, MOCKONbKY UX MapuTbl ObiNy HaaeHbl y NTu U B 3Tu roabl. O6cnenoBaH-
Hble Monstocku ceM. Bithyniidae oTHocaTcs k aBym Buaam: Bithynia tentaculata L., (1758) n B.
troscheli (Paasch, 1842). O6a Buga MONMOCKOB, HanAeHHbIE B 3kocMcTeME 03. YaHbl, Obiny oT-
MeYeHbl MepBbIMU NPOMEXYTOYHBIMM X03sieBamn Tpematof ceM. Notocotylidae. B pasHbie rogbl
UX YPOBEHb 3apaXKeHUs1 MapTeHUTaMn HOTOKOTUNWA B YCTbEBOW YacTu peku KapraT BapbupoBsan
o1 1,72 no 16,7 % B. tentaculata v ot 0,19 1o 0,92 % B. troscheli (puc. 1). CpegHsia MHOroneTHsAs
9KCTEHCMBHOCTb UHBa3ny 6utuHUMA B ycTbe p. Kaprat coctaBuna 0,62 %.

YuncneHHoe cooTHoweHue B. tentaculata v B. troscheli B BbIbopke coctaBuno 1: 12. 310 Mo-
XeT ObITb CBA3aAHO C TeM, YTO MOMMOCKK B. froscheli npeanoynTatoT 6G1OTONBI C UNNCTLIMY FPYH-
Tamu, 6oraTbiM1 OpraHUKOW, 3apoCLUMMKN POro3amMu 1 TPOCTHUKOM. IMEHHO Takue GuoTonbl Xa-
pakTepHbl Anst ycTbs pekn Kaprat v 03. M. Yanbl. Monntocku B. tentaculata cobpaHbl Ha NpoToY-
HbIX y4YacTkax ycTbsl peku Kaprat n B ee cpeaHem TeveHun. HecmoTps Ha To, 4To B. tentaculata
BCTpeYarnach ropasgo pexe 1 B HEKOTOpbIE roAbl OHW ObiNv NpeacTaBneHbl e4UHUYHBIMY 3K3EM-
nnspaMu, 0OAHaKO YPOBEHb 3apaxeHus Obin Ha nopsaok Beiwe (3,866 n 0,384 % cooTBeTCTBEH-
HO; 2 = 67,27, P < 0,001).

B cpeaHem TedeHun peku KapraT (y noc. Bepx-Kaprat) cbop monmockoB nposefeH OAuH
pa3. OgHako ypoBeHb 3apaKeHHOCTU cocTaBun 5,26 %. B 03. YaHbl o6cnenoBaHbl OUTUHUNAEI
n3 3anvea 3onoTble Poccbinu 1 ¢ Mbica YepHeHbKoro. YpoBeHb 3apaxeHHocTu coctasun 0,87
%. CnepgyeTt OTMETUTb, YTO B cpeaHem TedeHumn p. Kaprat napteHutbl Notocotylidae oGHapyxe-
Hbl y B. tentaculata, a B 03. M. YaHbl y B. troscheli, ogHako cemelicTBo Bithyniidae B aTux mectax
ObINu NpeacTaBneHbl TONMbKO STUMK BUaaMU MOMIOCKOB. B 6acceliHe 03. YaHbl napTeHuTbl cem.
Notocotylidae obHapy>xeHbl 1 Yy NerodHblx Monockos cem. Lymnaeidae [4, 6]. Bce 3apaxeHHble
0ocobu HanaeHbl B 03. Paanxa. YpoBEHb UX 3apaXeHHOCTY NapTeHUTaMU HOTOKOTUNMA, Obln HK3-
kum: 0,1 % Lymnaea saridalensis Mozley, 1934 n 0,2 % L. tumida Linnaeus, 1758.

3apaxeHne okoHYaTenbHbIX X039eB Tpematogamu cem. Notocotylidae.

3 17 BMOoOB 5 OTPSAOB OKONMOBOAHbIX MTUL, 06CneaoBaHHbIX HAMW, MapUTbl HOTOKOTUIWA
oBHapyeHbl y npeacTaBuTenen 7 BUOOB ABYX OTPSAOB: ryceobpasHbIX — KpacHOrornoBomn Yyep-
HETW, KPSIKBbI, YpKa-TPECKYHKa, LUIMPOKOHOCKM, CEPOW YTKM U XXypaBrneobpasHbIX — MbICyXU U No-
roHblWa. bonbWNHCTBO 0GHapPYXEHHbIX TpemaTos Obiny HenonoBo3penbIMK, MO3TOMY HE UOEH-
TucpmumpoBaHbl 0o Buaa. [NokasaTenu 3apaxeHHOCTW OTAEeNbHbIX BMAOB NTWL, TpemaTtogamu
ceM. Notocotylidae npuBegeHbl B Tabnuvue 2. Pasnuuma B 3apaXkeHHOCTU pasHbiX BUAOB NTUL
HOTOKOTUNNAAMWU BO3MOXHO, CBSI3aHbl C OCOOEHHOCTSIMM MX NUTaHusA. Tak, Hanpumep, NTeHLbI
KPSIKBbI M CEPOrO rycsi NPEMMYLLIECTBEHHO pacTUTENbHOSAHbIE BUAbL. [ycaTa C NepBOro AHS Xus-
HY KOPMSITCSA Ha BNakHbIX Nyrax Heaneko oT BOAOEMA, M BbICOKa BEPOATHOCTb NOMNafaHns B UX
OpraHn3M afofieckapvin HOTOKOTUIUA, HAXOOALWMXCS Ha CTEONAX N NMUCTbAX BOAHbLIX PACTEHUN.
AHanorvyHa cutyaums n c yTatamu, KOTopble C NepBbIX AHEW XMU3HWM KOPMSTCS, rMaBHbIM 06pa-
30M, PSICKOM. B oTnnymne OT HUX, MOraHKM 1 BbINU NUTAOTCS BOAHbIMW 6ECMO3BOHOYHBIMU, MOJTO-
[Obl0 3eMHOBOAHbIX 1 pblb. [Mo3TOMy nocnegHne BMAbl NTUL MO0 HE OTMEYEeHbl X03eBaMmn HO-
TOKOTMNUA, NGO 3TV BUALI TPEMATOA BCTPEYAKOTCS Y HUX KpaliHe peako. OTCcyTCcTBME 3apaKeH-
HOCTU pXxaHKOOOpa3HbIX MOXET ObITb CneAcTBUEM Manoro oobema BbIGOPKU NTUL, 3TOrO OTpsiAa.
>KypaBneobpasHblie 6binv 3apakeHbl JOCTOBEPHO Bbille, YeM ryceobpasHeie (70,8 n 51,7 %, co-
OTBETCTBEHHO, t = 3,24; DF = 146; P < 0,05).
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2. MNoka3zaTenu 3apaxeHHOCTU OKONoBOAHbLIX NTUL MapuTtamu ceM. Notocotylidae
B 3Kocucteme o3zepa Manbie YaHbl

MHTEHCUBHOCTbL MHBA3UK, 3K3.
Bua xo3anHa M, % no
cpeaHasn max
JTbicyxa 70,5 35,61 1118 25,12
[oroHbIw 1m31 1 1 1
Kpsika 57,14 8,0 17 4,57
YMpOK-TPECKYHOK 42,86 19,33 47 8,29
LLInpokoHocka 1mn32 21 21 10,5
KpacHoronosas 54,55 5,50 16 3,0
YepHeTb
Cepas yTKa 1n33 5 5 1,7

[MepBble cOOpbl MAPUT TPEMATod y NTUL B parioHe 03. YaHbl npoBeaeHsl B 1934, 1936-1938
. [2]. N3 90 BMOoB nccnegoBaHHbIX NTUL, HOTOKOTMMABI OOHapyXeHbl y npeacTtasutenen 15 su-
[OB Tpex OTpsaoB: XXypaBneobpasHble — MbiCyxa U KypOdKa-KpoLLKa; ryceobpasHble — cepbin
ryCb, YUPOK-TPECKYHOK, YPOK-CBUCTYHOK, LLUMPOKOHOCKA, cepast yTka, LUMNOXBOCTb, KPSIKBa, Kpac-
HOrornoBasi YepHETb, rorofb, CaBka; pXKaHKoobpasHble — YNOUC, TYpyXTaH M KPYrMOHOCKIN nna-
BYHYMK. IHTEHCUBHOCTb 3apaxeHusi ryceobpasHbiX Maputamu HoTokoTUnuA gocturana 250 aka.,
pkaHkoobpa3sHbix — A0 25, a xypaBneobpasHbix — [0 15 9K3. MapuT. YpoBeHb 3apaKeHHOCTU
XypasneobpasHbix (35,8 %) 6biln 4OCTOBEPHO BbilLe 3apaXXeHHOCTU pxaHkoobpasHbix (12,2 %; t
= 3,9; DF = 261; P < 0,05). 3apaxeHHOCTb >xypaBneobpasHbIx 1 ryceobpasHbix (22,4 %) He ume-
€T AocToBepHbIX pasnuuuii (t = 1,43; DF = 494; P > 0,05). To ke MOXHO cka3aTb 1 0 ryceobpas-
HbIX U pxxaHkoobpasHbix (t = 1,34; DF = 594; P > 0,05) (puc. 2.).

B 1973—-1975 rr. B pavioHe 03. YaHbl renbMUHTOayHy KynukoB (0Tpsig pkaHkoobpasHbie) ns-
yuyana lNepecagbko [5], a AMKMX YTUHBIX NTUL, ceMencTBa ryceobpasHbix — AtyeHko [13]. N3 26
BMAOB pXaHKoobpasHbiX, y 4 BUAOB 0OGHapyxeHbl TpemaTtoabl cem. Notocotylidae ¢ nHTeHcuB-
HOCTbIO UHBa3un oT 1 fo 26 ak3. MNpu nccnegoBaHum renbMUHTOMayHbl 15 BUOOB AUKNX YTUHBIX
NTUL B parioHe 03. YaHbl HOTOKOTUNWALI 3aperncTpupoBaHbl y 13 BUAOB (xoxnatas YepHeTb, K-
NOXBOCTb, KPSIKBA, LLIMPOKOHOCKA, rorofb, YAPKU TPECKYHOK U CBUCTYHOK, NYTOK, CBUS3b, KPACHO-
ronosasi YepHeTb, cepas yTka, TypnaH 1 neraHka). Hanbonee 4acto HOTOKOTMNUAbLI OTMEYEHbI Y
KpacHoronoBou YepHeTu (58,5 %) n wnnoxsoctu (54,8 %). MakcumanbHast UHTEHCUBHOCTb UH-
Ba3uM OTMeYeHa y xoxraton yepHeTu (175 3k3.), 3TOT nokasatenb Obin Takke BbICOK Y LUMPOKO-
HOCKM (45 3K3.) 1 WMnoxBocTyn (28 ak3.). AHanua nokasarenen 3KCTEHCUBHOCTM MHBA3UU ryceo-
OpasHbIX U PXKaHKOOOPasHbIX, pasnuyarLLmMincs NovTn Ha nopsigok (40,6 n 4,8 % cooTBeTCTBEH-
HO), He BbISIBUIT JOCTOBEPHbIX pasnuyun (t = 1,55; DF = 951; P > 0,05).

HauunHas ¢ 1934 r. okoH4YaTenbHbIMM X03€BaMu HOTOKOTUNN B 9KOCMCTEME 03. YaHbl 3ape-
TMCTPMPOBaHbI 22 B1Aa OKONMOBOAHbIX NTUL. TO cocTaBnseT 34,9 % oT Bcex BUAOB NTUL, OTMe-
YEHHbIX B Ka4ecTBe Ae(UHUTMBHbBIX XO35€B HOTOKOTUNUA B Poccum n conpepenbHbIX cTpaHax
[3]. N3 Hux Tonbko 5 BUAOB ryceobpasHbiX (YMPOK-TPECKYHOK, LUIMPOKOHOCKA, cepasi yTka, Kpsik-
Ba W KpPaCHOrosioBasi YepHETb) 3aperMcTpMpoBaHbl B TEYEHNE BCErO aHanM3npyemoro neproaa.

AHanus guHamukn ovara HOTOKOTMNMA030B MTUL, B 3kocucTeme 03. YaHbl 3a nocnegHue 80
neT nokasari, 4To o6LMI YypoBeHb 3apaXeHHOCTU yBenuumuaancs ot 23 % (30-e rogpl) k 31 % (70-
e rogbl) n 0o 60 % (Hawwwm ncenepoBarus). Pasnuumsa no MHBasMpoBaHHOCTM MTUL, HOTOKOTUNMAA-
Mu, 3apermctprpoBaHHble B 30-e n 70-e rogpl, 1 B 70-e 1 HawWmmMu nccnegoBaHMaMy He nokasanm
3HauMMbIX pasnuunii (t = 0,67; DF = 1627; t = 1,37; DF = 834; P > 0,05). 3apaxeHHOCTb XypaB-
neobpasHbiX 1 ryceobpasHbix B NOCNEAHNE rofbl AOCTOBEPHO BO3pOCHa No cpaBHeHuto ¢ 30-mu
rogamu npolunoro Beka (t = 3,42; DF = 194; t = 2,11; DF = 446; P < 0,05). Y noka3arenew 3apa-
YKEHHOCTW PXXaHKOOOpa3HbIX, HAOOOPOT, OTMEeYEeHa TEHAEHUMNS K CHUXKEHMIO.

[MpoBeneHHbIN aHanM3 CBeAEHUIN O HOTOKOTUNMAO3axX B 3KOCUCTEME 03. YaHbl 3a nocrnegHve
80 net nokasarn, 4To 22 B1Aa OKONOBOAHbLIX MTUL, UCMOMHANN POflb OKOHYaTEmNbHbIX X035eB. [1o-
ckonbKy Maputbl Tpematog cem. Notocotylidae ob6Hapy»eHbl pa3HbiMY MCCreoBaTeNsIMK, BO BCe
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rogbl 06crnefoBaHuns, a Takke NPaKTUYECKN eXeroqHoe Hanmnyme nx napTeHOreHeTUYEeCKMX MNoKo-
neHuit y MonntockoB ceM. Bithyniidae moxeT cnyxuTe nogTBepxaeHMeM Hanuuus ctabunbHo-
ro ovara HOTOKOTWUMEe3a B 3KocncTeMe 03. YaHbl. QKCTEHCUBHOCTb MHBA3WM OKOMOBOAHBIX NTUL, B
akocucTeMe 03. YaHbl 3a nocnegHue rogel ysenuuunace 6onee 4yem B ABa pasa.

PabGota BbinonHeHa npv nogaepxke nporpammbl pyHOAMEHTanbHbIX UCCreaoBaHUi rocy-
AapcTBeHHbIX akagemuin Hayk Ha 2013-2020 rr. MpoekT Ne VI.51.1.7.
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DYNAMICS OF FOCI OF BIRD NOTOCOTYLIDOSIS IN THE ECOSYSTEM
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Abstract

Objective of research: to perform the analysis of dynamics of bird notocotylidosis foci in the
ecosystem of Lake Chany in Western Siberia in the last 80 years.

Materials and methods: Helminthological examinations of snails of the family Bithyniidae
and birds were conducted in the basin of Lake Chany in 1996—2013. The intestines of 172 birds
belonging to 17 species were examined using the method of incomplete helminthological autopsy.

The collection of snails of the family Bithyniidae was carried out manually in the summer
season. All together 9 000 examples of snails belonging to Bithynia tentaculata and B. troscheli
were collected.

The infestation rate for cercariae in the snails was detected by the compressor method with
the following calculation of extensity and intensity of infection and the index of abundance.

Results and discussion: Marites of trematodes of the family Notocotylidae were registered
in 7 of 17 species. Different rate of infestation by the family Notocotylidae of various bird species
was determined.

The extensity of infection was in baldicoot — 70,5 %, mallard — 57,1, garganey — 42,8, red
headed duck — 54,5 % by the intensity of infection 35,6; 8,0; 19,3 and 5,5 examples, respectively.

During scientific investigation about birds in the area of Lake Chany in 1934—1938 notocotylides
were found in 15 of 90 bird species. The analysis of dynamics of bird notocotylidosis in the
ecosystem of Lake Chany (Western Siberia) in the last 80 years revealed that the bird infestation
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had increased from 23 % in the 30s of the last century up to 31 % in the 70s, and up to 60 % in
our today’s research. In the last 80 years 22 bird species served as primary hosts.

The detection of marites of the family Notocotylidae by different scientists in all the years of
research and the annual presence of parthenitas in snails of the family Bithyniidae indicates on
the constant focus of notocotylidosis in the ecosystem of Lake Chany. The infestation of semi-
aquatic birds has been increased more than twice in the last years.

Keywords: Notocotylidae, Bithynia tentaculata, B. troscheli, semi-aquatic birds, Lake Chany,
Western Siberia.
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Pedepar

Llenb paboTbl — aHanmMa anuM3o0TMYECKOW CUTyaLuy No NPOTO30MHbIM KpoBENapasutTapHbIM
6onesHaM JoMaLLHUX 1 OUKUX XUBOTHbIX B Poccuiickon ®egepauun.

Matepuanbl 1 MeToabl. POPMbl BETEPMHAPHOM OTYETHOCTU, NUTEPATYPHbIE NCTOYHMKN.

Pesynbratel u 0bcyxaenve. B ctatbe 0606LeHbl 1 NpoaHanm3npoBaHbl AaHHbIE 06 3nn300-
TUYECKOW CUTYaLMM MO NPOTO30MHBLIM KpOBeNapasmMTapHbIX 6OMNEe3HsIM XMBOTHbIX B CyObekTax Po.
Moka3aHo, 4To AN 4OCTOBEPHON OLEHKU 3MU300TMYECKON CUTyaumm Heobxoanmo obbeauHeHue
Hay4HO-MCCrefoBaTENbCKUX MHCTUTYTOB U BETEPUHAPHON CNyXObl C Lienbio pa3paboTkm cucTeMsl
MOHUTOpPUHIa ¢ y4éToM pekomeHgaumin M3Ab (MexayHapogHoe 3nunsooTtuyeckoe 6topo).

Knouesbie cnosa: nuponnasmuao3sbl, 6abesnos, aHannasmos, TeMNepuos, HyTTannmos, Kpo-
BenapasuTapHble 3aboneBaHnsi, UHBa3NOHHbIE 3a00NeBaHNs, KPYMHbIN poraTbiin CKOT, OBLibl, CO-
Haku.

BBepgeHue

KpoBenapaautapHble 60re3Hu (reMocrnopuamnosbl) XKUBOTHBIX — Fpymnna LUMPOKO pacnpocTpa-
HEHHbIX KpoBenapasuTapHbIX 6onesHer AOMaLLHUX Y OUKUX MIAEKOMUTAKLWMX, NTUL, pblb 1 3eM-
HOBOAHbIX (M3BECTHbI Criyyau 3apa)KeHus 1 YernoBeKa); Bbl3blBaOTCA O4HOKMNETOUYHbIMU OpraHn3-
Mamy nuponnasMugamu. SKOHOMUYECKUIA yulepb cknagbiBaeTcs U3 rmbenm XMBOTHBLIX (CMepT-
HocTb 30-60% ), CHUXKEHWUSI NPOAYKTUBHOCTM, 3HAYMTENbHbIX 3aTpaT Ha NpPoBeAeHMe Npodumnak-
TUYECKMX N NneYebHbIX MeponpusTuin. Bo3byantenyu nuponnasmmnao3oB nNapasuTUpyT BHYTPU
3PUTPOLUTOB UMK OPYTUX KIETKAX KPOBETBOPHOW CUCTEMBI XMBOTHbIX; B OKpPaLLEHHbIX Npenapa-
Tax MMEKT OKPYIMyo, rpyLLIEBUAHY0, MApHOrpyLLUEBUAHY0, aMEDOBUAHYIO U Ap. POpMbI.

YKMBOTHBIM Kaxgoro Buaa NpucyLm cBom crneuundudeckme Bo3dyamtenu. [ns atux 6onesHen
XapaKkTepHbIMU KIMUHUYECKUMU MPU3HaKaMu SIBMSIIOTCA: BblCOKas Temnepartypa, aHeMUYHOCTb/
XKENTYLIHOCTb CMM3NCTLIX 000MNoYek, YacTble cepaLebreHre n abixaHue, HapyLueHns yHKLUN
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XKenyao4HO-KULLEYHOro TpakTa. Y BCEX XMBOTHbIX HabnogatT remornobuHypuio. K atol rpynne
3aboneBaHnii OTHOCATCS aHannasmos, 6abeanos u gp.

Femocnopmanosbl AOMALLUHUX XUBOTHbBIX LUMPOKO PacnpoCTpaHeHbl MPakTUYeckn BO BCEX
CTpaHax MUpa 1 HAHOCST KOoccarnbHbIV Bpen, CeNnbCKOMY X03ANCTBY. [MpakTnyeckn Bce 3abone-
BaHWA M3 3TOM rpynnbl OTHeceHbl MOB k kaTteropun onacHbix [3, 5]. Tak 6abe31o3bl KpynHOro po-
raTtoro CkOTa HaHOCAT 3HAYUTENbHbIN yLepb KMBOTHOBOACTBY BO BCEX CTpaHax Mupa, KOTOpbIn
onpeensieTcst He TONMbKO NaAEXOM XXMBOTHbIX, HO U PE3KUM CHUXKEHUEM NPOAYKTMBHOCTU. Ha-
npumep, Yepe3 8—15 gHen nocre 3apaxeHns y KOPOB Pe3Ko NajarT YAoU Moroka. 3HavuTenb-
Hble TPYQHOCTU BO3HMKAIOT NPU KOMMIEKTOBAHMUMN XO35INCTB NPYBO3HBIM CKOTOM C LIENbHO yry4lie-
HWUS1 NOPOAHOrO UIN NIIEMEHHONO COCTaBa CTaga B CBA3M C HOCUTENbLCTBOM Napa3nToB.

Babe3nos (nuponna3mos) cobak — NpUpogHO-04aroBoe TPaHCMUCCUBHOE KpoBenapasutap-
Hoe 3aboneBaHune, Bbi3biIBaeMOe NpocTenum napasmtom Babesia (Piroplasma) canis.

Babesia canis iMeeT LUMPOKOE pacrnpoCcTpaHeHUe No Bcemy 3eMHOMY Luapy. Ee pasmepbl co-
CTaBNAT: OKPYMbIX OOUHOYHbIX bopM — 2,1...4,5 MKM, mapHbIX rpyweBngHbix — 3,1..5,6 X
1,4...1,7 mkm. Pasnuyatot MHoroobpasme cpopm napasuta: okpyrnas, ameboBmaHas, BepeTeHOBUA-
Hasi, aHannasMounaHas, rpylueBuaHas un apyrue. Bce hopmbl MOryT pasnmyHoO accoummpoBaThbCs B
oOHOM apuTpouuTe. [inarHocTn4eckon hopmMon cHMTaeTca napHas rpyleBugHas opma, kotopas
06pasyeT oCTphIii yron, a ee pa3Mepbl 6onbLUe UK paBHbl paguycy aputpouuTa [17].

3aboneBaHne obnagaeT sIPKO BbIPaXEHHOW BECEHHEN M OCeHHel ce30HHOCTbH. CooTBeT-
CTBEHHO B AVHaMWKe NapasuTMpoBaHWS NKCOAOBbIX KNeLLen perMcTpupyroTcs ABe BOMHbI 6abe-
3mo3a cobak: BeCeHHe-NeTHASI U NeTHe-0CeHHANA. [MKkn npuxoasaTca Ha mMal u ceHTa6pb. [Mukn
3aboneBaHnsi COBNaaatoT C NMKaMu aKTUBHOCTM MKCOOOBLIX KNeLlen ¢ HebonblMM ono3gaHnem
B 5...7 oHen (MHKyGaunoHHbIM nepuog) [4, 8, 20].

Pe3ynbraTthbl U 06cyxaeHune

MvuponnasMnaosbl UMeoT HambornbLlee pacnpocTpaHeHne B I0XHbIX permoHax CHI, Heckonb-
KO MeHbLUee B LieHTparnbHbIX panoHax Poccun, Benopyccun, rocynapcreax MNpubantuku, 3anag-
HOM YacTu YKpauHbl 1 Apyrux rocygapcreax. BosHukatot aTn 6onesHu B Tennoe Bpems roga, 06-
YCrOBMEHHOE aKkTVBHON (ha3on pasBuTuA knewen-nepeHocunkos [11, 12].

Babes3no3 (=nuponnasmos) KpynHoro poratoro ckota (Bo3byautens: Babesia bigemina
(=Piroplasma bigeminum) Smith et Kilborne, 1889) pacnpocTpaHeH B OXXHbIX 1 FOr0-BOCTOYHbIX
30Hax Poccun. XXnBoTHble 3apaxatoTcsi B OCHOBHOM Ha nactbuuwax yepes kneulen Boophilus
calcaratus, nHorga Rhipicephalus bursa v Haemophisalis punctata. B 3aBucumocTtu ot nepeHoc-
ynka OonesHb MOXET MPOSABNATLCA BECHOW, NIETOM M OCEHbI. 3a nccnegyembli nepyuog nupo-
nna3mo3 yCTONYMBbIE OYaru NMponnasmosa KpynHOro poratoro Ckota perMcTpupoBanmch Ha Tep-
putopun Ceepo-Kaskasckoro ®O (YeueHckas Pecnybnuvka n Pecnybnuka Oarectan) n KOxHo-
ro ®O (Pecnybnuka Agbires, KpacHogapckuii kpan, Bonrorpagckas n PoctoBckas obnactu). Tak
Hanpumep B 2007-2008 rr. 6onbHbIE XXMBOTHbIE ObINM 3apernctpupoBaHbl B Cnbnpckom O (An-
Tanckui kpamn, Tomckasi obnactb). Mogaenstowiee 60MbLWMHCTBO 3aboneBLUnX XUBOTHbIX (1...3
ThIC. FOMOB €XErofHO) NPUXoAMTCA Ha YeyeHckyto Pecnybnuky.

CeBepHebiln 6abe3no3 kpynHoro poratoro ckota (BosbyauTenb: Babesia divergens Mac
Fadyean et Stockman, 1911) pacnpocTpaHeH B CeBepo-3anafHbIX U LieHTparnbHbIX permoHax
Poccun. MNepeHocunkn — knewm Ixodes ricinus v pexe I. persulcatus. bonesHb perucTpupyot B
OCHOBHOM J1ETOM 1 OCeHblo. Crnyyan 3aboneBaHns XNBOTHbIX 6€3 neTanbHOro Ucxoda perucTpu-
posanuck B 2010-2012 rr. Tonbko B KanvHuHrpagckow obnactu.

KOxHbIN 6abe3nos kpynHoro poratoro ckoTa (Bo3byautens: Babesia bovis Babes, 1888) pac-
NPOCTPaHEH B I0XXHbIX M FOro-BOCTOMHbIX PErmoHax cTpaHsbl. [lepeHocunk — Boophilus calcaratus.
3avacTyto 6one3Hb NpoTekaeT B BUAE CMELLAHHON C MMPOMNIa3mMo30M M aHamnna3mMo3oM UHBa3UN.
MepBas Bcnbilwka HabnogaeTcs neTom, BTopass — oceHbto. CornacHo AaHHbIM BETEPUHAPHON
OTYETHOCTU, 6abe3no3 KpynHOro poraToro Ckota B NocregHne rofbl He HaHOCUT CYLLLECTBEHHO-
ro 3KOHOMM4eckoro yuiepba xmBoTHoBoACTBY P®. EAnHMYHBLIE ovarn 3aboneBaHns Obinu 3ape-
rucTpupoBaHbl B FOxHoM (PocToBckast obnacTb), LieHTpansHom (Jluneukas n Kanyxckas obna-
ctu) n Mpusomkckom PO (Pecnybnvka Mopaosust). HanbonbLuee ymcno 3aboneBLUmX KUBOTHBLIX
(349 ronos) Habnopanock B 2008 roay, B KOTOPOM criydaun 3aboneBaHus Obinm Takke OTMEYEHbI
B KpacHosipckom kpae Cubupckoro ®O. [JaHHbIX 0 rmbeny 3aboneBLUero ckoTa Her.
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Muponnasmos oBeL 1 ko3 (Bo3byautens: Piroplasma ovis Lestoquard, 1925) pernctpupy-
eTcsi ¢ BecHbl 40 oceHn. OcHoBHOWM nepeHocynk — Rh. bursa (Takke Haemaphysalis otophila).
Babesnos oBel 1 k03 (Bo3byauTens: Babesia (=Babesiella) ovis Babes, 1892) peructpupytot
BECHOWN N NETOM, 0ObIY4HO COBMECTHO C MMponnadMo3oM. OCHOBHOW NepeHocHuk — knewl Rh.
bursa. BonetoT Takke apxap, MycroH, naHb n 6naropofHbIi ONeHb, KOTOpble MOTYT SBNATLCSA
pesepByapom BO36yauTens B NPUPOAHbIX oyarax. Benbllwky nMponnasMmao3oB OBeEL U KO3 exe-
rogHo perncTpupytot Ha Tepputopumn Ceepo-Kaskasckoro @O (YeueHckas Pecnybnuka n Pecny-
6nuka OdarectaH) n FOxHoro @O (PoctoBckasi obnacTe). Nogasnsiollee 6onbLIMHCTBO 3ab6ones-
Lwmnx xmBoTHbIX (400...3900 ronoB exerogHo) npuxoautcs Ha YedeHckyto Pecny6nuky.

Muponnasmos nowagen (Bo3byautens: Piroplasma (=Babesia) caball Nuttall et Strickland,
1910) perncTpupyoT BECHOW, pexe NneTtoM u oceHbto. OCHOBHOM MEPEeHOCHUK — Khewm popa
Dermacentor. 3a nccnegyembin neprnop BCbILLK/A MMPONIa3Mosa fnoLiagen perncTpupoBanmcs Ha
Tepputopun Cesepo-Kaekasckoro @O (YeueHckas Pecnybnuka) n KxHoro ®O (PocTtoBckasi 06-
nactb). Takke B 2007 rogy 3abonenu 89 nowapen B Antanckom kpae 1 B 2008 rony B HoBocubup-
ckow obnactu Cubumpckoro ®O. U 3 xnBOTHbIX 3abonenu B KanuHuHrpagckon obnactu B 2009 rogy.

HyTttannnos nowapgen (Bo3byautens: Nuttallia equi Laveran, 1901) B KNMHNYECKON NPaKTh-
Ke yacTo BCcTpevaeTcs B hopMe CMELLaHHOW MHBa3uu C NMponna3Mo30M, AMarHOCTUPOBaTh KO-
TOPYH MOXHO TOMbKO MPU HaXoXAEHUN B Ma3Kax KPOBU OAHOBPEMEHHO TUMUYHBLIX hOpPM NUPO-
nnasm (CoeanHEHHbIX MONapHO MO OCTPbLIM YIIIOM rPYLLUEBUAHbIX) U HYTTanun (B BUAE MansTUii-
ckoro kpecTa). [NepeHocynkamMu HyTTannuin aenstoTcs knewwm Dermacentor pictus, D. marginatus,
D. silvarum, D. nuttalli, Hyalomma marginatum, H. scupense, Rhipicephalus bursa, Rh. turanicus.
BornesHb perncTpupytoT B OCHOBHOM BECHOW 1 NeToM. B cpeaHen 30He cTpaHbl HyTTannmos ob-
Hapy>XuBatoT BCre 3a nNMponnasMo3oM, a Ha tore — ogHoBpemMeHHo. Oyarn HyTTannmosa ucTo-
pUYeCKU 3aperncTpupoBaHbl B LLeHTparnbHbix obnacTsix Poccuu, B MNoeomkbe, Cnbupun, 3abainka-
nbe, Ha [JanbHem BocToke. QH300TUYeCKoM 30HON cunTatoTcst CeBepHbIi KaBkas, CTaBponornbe,
Kanwmblikmsa. OgHako cornacHo BeETepMHapHOM OTHYETHOCTM 3a NocneaHne 6 neT cnyyau HyTTannm-
03a nowagew Obinn 3aperncTpMpoBaHbl TONMLKO B 4 HACENEHHbIX NyHKTax PocTtoBckor obnactu
B 2007 rogy. Bcero 3a6oneno 10 Xu1BOTHbIX, NaBLUMX He ObIno.

Tennepunos kpynHoro porartoro ckota (Bo3byautens: Theileria annulata Dschunkowsky et
Luhs, 1904) nepeHocaT knewm Hyalomma anatolicum, H. detritum, pexe H. scupense. TeppuTo-
pus P® TpagmumoHHo cumTaetcs bnarononyyvHor no tennepuody. OgHako B 2012 rogy B PoctoB-
ckov obnacTtu Gbinun 3aperncTprpoBaHbl BCMbILWKM 3aboneBaHus B 11 HaceneHHbIx NyHkTax. 3a-
oonenu 126 *1MBOTHbIX 06€3 neTanbHOro ucxoaa.

AHanna3amos poraToro ckota — TPaHCMUCCUBHAsH NnxopagovHas 6onesHb, npoTekatowas ¢
SIBMEHVUSIMU aHEMUW U UCTOLLIEHNS], BbI3biBaeMasi BHyTPUIPUTPOLIMTapHLIMU NapasvTamu 13 poaa
Anaplasma (Rickettsia). Bo3byoutens — Anaplasma marginale Theiler, 1910. 3o kpyrnble,
pasmepom 0,2-1,2 MKM BKIIOYEHUSI B SpuTpoumTax. lepeHocunkm aHannasm — KpoBOCOCYyLLme
uneHucToHorne n Hacekomble. K A. marginale Takke BOCNPUMMYMBBI KPYMHbIA poraTtblid CKOT,
3eby, OylBOMbI, ONeHN, JIOCK, KOCYNW, aHTUMONMbI. aHanma3m OT OONbHbIX XUBOTHbLIX K 3[0PO-
BbIM BO3MOXEH Takke Npu HapyLleHUn BETEPUHAPHO-CaHUTapHbIX HOPM BO BpeMs NpoBeAeHMs
BETEPMHAPHO-300TEXHUYECKUX MEPONPUSATUIA (B3ATUE KPOBWU OOHOWM UrMon, GupkoBaHue u ap.).
3a nccnegyembivi nepyos HebnarononyyHbIMM Mo aHannasmosy obinv cybbekTol LieHTpansHoro
(Kanyxckas, BpsHckas, PaszaHckas obnactn), CeBepo-3anagHoro (KanvHuHrpagckasi obnactb)
n Mpusomkckoro @O (Knposckas obnactb).

KpoBenapasutapHble 3abonesaHus (aHanna3mos, 6abe3nos, nuponnasmos) KpynHoro pora-
TOro ckoTa peructpupytotca B Kuposckown obnactu ¢ 2005 roga.

B 2012 rogy, cornacHo gaHHbix KOIKY «KupoBckas obnactHasi BeTepuHapHasi naboparo-
pusi», No pedynstataM MoHUTopuHra us 10 276 npob KpoBK aHanna3mos BelgeneH B 29 npobax.
CpenHui NpoLeHT 3apaXkeHnsi KpynHOro poraToro ckota aHannasmo3oM coctaenseT 0,3%. B pe-
3ynbTaTte uccrneqoBaHuin aHanna3mos obHapyxeH B CyHckom, MmkaHckom, Boropoackom n Knnb-
Me3CcKoM panoHax. B aByx panoHax obnactu (Boropoackuint n Knposo-Yeneukunin) permctpmpo-
Barncsi 6abe3nos (nuponnaamos). CpeaHuii NpoueHT 3apaxeHust 6abesnosom coctasnsiet 0,15%.
OT nuponnasmMo3sa Habnopancs nagex Kopos.

[Mo pesynsTatam MOHUTOPUHIOBLIX MCCredoBaHU Ha aHannasMos 3a 4 mecsua 2013 roga
13 4 376 npob KpoBM KPYMHOrO poratoro CKOTa Ha aHamnna3mo3 BbiSIBNEHO 26 MONOXUTENbHbIX.
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CpefHuit NpoLeHT nopaxeHus no obnactu coctasnsiet 0,6%. 3abonesaHve 3aperMcTpypoBaHo
B CyHckom, ManmbbkckoMm, MmkaHckom panonax [21]. (Tabnuua 1).

Babes3no3 cobak MOCTOSHHO perucTpupyeTcsa Ha Tepputopun Poccuiickon ®epepauun. Mo
[aHHbIM MHOIMX aBTOPOB, Ha A0 AaHHOro 3aboneBaHus npuxoanTtest ot 14 no 18% ot obLuero
KonuyecTBa cobak, KOTopbIM ObiNnn OKa3aHbl BeTepuHapHble yenyru [2, 4, 8]. (Tabnuua 2).

B HacTosiee Bpems 6abe3nos cobak 3aperncTpupoBaH NpakTU4eCckn Bo Bcex permoHax Poc-
cun. MNpryeM aNn300ToNOrMYeCKME XapakTepUCTUKN AaHHOro 3aboneBaHus 3a nocneaHue gecs-
TUNETUsI U3MeHUNUCh. PaHblue 6abe3no3 cobak HasbiBarncs «NecHOn 60Mne3HbI», Tak Kak XK1BOT-
Hble NoABepranuchb HanageHuo MHBa3MPOBaHHbIX KMELLEN UCKIIOYUTENBHO BO BPEMS MPOryrnoK
3a ropogoM. B nocnegHme rogbl cutyaums pesko uameHunach. lencreutensHo, ecnv B 1960-70
rogbl cobaku 3apaxkanucb NMpPonnasMo3oM Ha Jadax, B 1ecy, Ha 0xoTe 1 np., To B KoHUe 1980-Ha-
yane 1990 rogos Gonbluas YacTb criyyaeB 3aboneBaHusi cobak Obina 3aperncTprpoBaHa Hemno-
CpeacTBeHHO B ropoackor vepte. Cobakm valle Bcero 3abonesatoT 6abe3no3om nocne Hanage-
HMS KneLen B ropoaCcKMX Mapkax M CKBepax, U faxe BO ABopax. OTomy crnocobcTBoBano ¢op-
MUpOBaHWEe B TOT Xe nepuod GMOTONOB MKCOAOBbLIX KMeELen Ha TEpPUTOPMU FOPOAOB, a Takke
pesKkoe yBenuyeHne YnCcneHHocTn cobak y ropoackoro HaceneHus B koHue 1980-x rogos. Kpome
TOro, crieayeT OTMETUTb TOT PaKT, YTO B MpOLUMble roAabl 3abonesany NpeMmMyLLecTBEHHO coba-
KM KynbTYPHbIX NOPOZ, OTMeYarnoch ABa SpKo BblpaXkeHHbIX Noabema 3abonesaHust (BECEHHUIA 1
OCEHHUI), 1 B LIeNOM OHO MMENO Cnopaguyeckmin xapaktep. B HacTosiLee Bpems pernctpupyeT-
€S 3HaUUTENbHOE KONMMYECTBO cryyaeB 3aboneBaHns 6ecnopogHbIX 1 NOMeCHbIX cobak, u 3abo-
neBaHue BCe Yallle npuobpeTaeT MacCcoBbIN XapakTep.

B 3HauMTENbBHONM CTENEHM 3TO CBA3AHO C HEMPEPBLIBHLIM Y HEKOHTPONMPYEMbIM POCTOM YMC-
neHHocTn cobak, ocobeHHO Ge300MHbIX, OTCYTCTBMEM IPMEKTUBHBIX CPEACTB NPODUNAKTUKN,
aHTMCaHWUTapHOE COCTOsIHME MECT Bbiryna. Kpome Toro, ¢ Tex nop kak npekpatunmnce obpaboTku
NECHbIX MacCMBOB MHCEKTULMAAMW, PA3MHOXEHNE UKCOLAOBbIX KNeLLen NpakTUYeckn He perynu-
pyeTcs, 1 UX nonynsaumsa nocTosHHo pactet [14, 15, 16, 19].

CnepyeT Takke OTMETUTb, YTO B nocnegHve roabl 6abesnos cobak Havyanu permcTpupoBaTb
1 B HebOMbLUMX ropogax M nocerkax. ATo CBSA3aHO C MOSIBMIEHNEM MOPOAUCTLIX cobak, Hanbo-
nee BOCNpUMMUMBBIX K 3abonesaHuto. OgHako, BNonHe BEPOSTHO, YTO OTCYTCTBUE Bonee paHHMX
cBefeHun o 6abesnose cobak B CEMNbCKON MECTHOCTM CBSA3aHO C TEM, YTO 3aboneBaHue nNpocTo
He [MarHocTMpoBanoch CENbCKUMY BETEPUHAPHBIMU PabOTHUKaMMU.

Takvum obpasom, B HacTosiLee Bpems nofasnstoLee 6onbWLNHCTBO cobak 3apaxatloTcs B ro-
poackon yepTe. MNpumeyartensHo, YTO COrnacHo ouumanbHbIM AaHHBIM, MOTYYEHHbIM NPU aHa-
nv3e BeTepuHapHom otyeTHocTu okono 80% 3aboneBaHus B PP peructpupyetcst Ha Tepputo-
pun r. MockBbl

Kpowme Toro, B nocnegHue rogbl 6abe3nos y cobak npotekaeT 6e3 xapakTepHbIX KMUHUYECKUX
npu3HakoB un 6e3 netansHoro ucxoga. OgHako, Npy UCCreaoBaHUM Ma3KoB KPOBU, OKpaLLEHHbIX
no PomaHoBckomy-I'Mm3a, o6HapyxuBatoTca 6abesnn, a CbIBOPOTKU KPOBU OT 3TMX cobak garoT
NONOXMUTENbHBIN Pe3yrnbTaT B CEPOSNTOMMUYECKNX peakumnsax. TO yKasbiBAET HA HOCUTENBCTBO BO3-
OyauTens. [inarHos, kak npaBunno, CTaBUTCA COBEPLUEHHO MHOW: OT OTpaBrieHus A0 Lmppo3sa ne-
yeHu [2, 3, 4, 5, 6, 8].

3akno4veHne

AHanunsnpysi AaHHble BETEPUHAPHOW OTYETHOCTH cybbekToB Poccuiickon ®enepaumm no Kpo-
BenapasuTapHbIM 60Me3HsiIM CenbCKOX03ANCTBEHHbIX XMBOTHbIX 3a 2007-2012 roabl MOXHO cae-
natb BbIBOA, YTO NpoBoanTcst 6onbluas pabota no cbopy cBeaeHuI 0 pesynbTatax AnarHocTunye-
CKux nccnegoBaHuin. OgHako cBefeHus BeTepUHapHbIX cnyx6 cybbekto PP B nonHom mepe He
OTpaxarT UCTUHHOWN 3MM300TUYECKON cuTyauun. B cucteme MOHUTOPUHIA KOHTPOSIO NoABepra-
eTcsa 8 KpoBenapasuTapHbIX 3aboneBaHnii, HO B 3TOT CMINMCOK HE BKITKOYEHbI Cyppa, NMponna3mos
CBUHEW, NMPONNa3Mo3 CEBEPHbIX OfleHen, aHannasMo3 OBEL, U KO3, 3MepuTpo300HO3 CBUHEN U
oBeL. B To Bpems kak 3Tu 3aboneBaHns Nepuoamyeckm 3aBo3aTca Ha Tepputoputo PO ¢ nvnop-
TUPYEMbBIMU XXNBOTHbIMU [7].

B cnoxuBLUNXCS 93KOHOMUYECKMX YCINOBUSIX, NpY pazHoobpasumn hopM cOOBCTBEHHOCTU U Me-
TOOOB BeeHWs X03AMCTBa rMaBHbIM HanpaBneHNneM SBMSeTCS NPOrHO3npoBaHMe BO3HUKHOBEHUS
3aboneBaHunin, TOMbKO Ha OCHOBE OCTOBEPHON BETEPMHAPHOM MHAOPMaLMM BO3MOXHaA pa3pa-
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AHanu3 ann3ooTMYeCcKON CUTyaL UM No NPOTo30MHbLIM

KpoBenapasuTapHbIiM 6onesHsam B PO

6oTka npocunakTnyeckux Mep. B aanbHenwem oCHOBOWM paLMoHanNbHOro nNnaHNMpoBaHusa u ad-
PEKTUBHOTO OCYLLIECTBINEHUSA MEPONPUATUI No 6opbbe ¢ kpoBenapasutTapHbIMy 6onesHsMu fon-
XeH ObITb 3MM300TONOMMYECKUA MOHUTOPWHT, KOTOPbIA MO3BONMMUT 00ecrnevynTb CBOEBPEMEHHYIO
KOPPEKTMPOBKY MPOTMBO3INM300TUYECKMX MeponpuaTuii. [ins 6onee AOCTOBEPHON OLEHKWU 3nu-
300TMYECKOM CUTYaLIMM U AEACTBEHHOTO yNpaBreHns annM300TUYECKNM NpoLecCoM Heobxoanmo
obbeanHeHVe HayKn, NPaKTUKKA 1 BETEPUHAPHON CNY>XObl M COBEPLLUEHCTBOBAHNE CUCTEMbI MOHU-

TOpWHra c y4étom pekoMeHgaumi MOBb.
Tabnuuya 1

®depepanbHbI OKpyr

Bab6e3nos (=nuponnasmo3s

KPYMHOTo

poraTtoro cKkorta

2007

2008

2009

2010

2011

2012

LleHTpanbHbin @O

CeBepo-3anagHbii O

HOxHbIN @O

321/0

249/0

173/0

265/0

215/2

49/0

CeBepo-KaBkasckuin @O

3719/107

2386/68

1599/41

1350/9

1435/22

1277/11

Mpusormxckuin O

Ypanbckuin @O

Cwubupckmin O

18/0

38/0

[anbHeBocTOuHbIN PO

Bcero no P®

4058/107

2673/68

1772/41

1615/9

1650/24

1326/11

HOXHbI 6abe31o3 KpynHOro porar

Oro ckota

LleHtpanbHbin @O

27/0

247/0

25/0

CeBepo-3anagHbii O

HOxHbIN @O

42/0

5/0

11/0

CeBepo-Kaskasckuin PO

Mpusommxkckun O

10/0

Ypanbckuin @O

Cubupckun O

77/0

[anbHeBocTOYHbIN ©O

Bcero no PO

329/0

6/1

6/1

46/0

CeBepHbIn

6a6e3103 KpPYNHOro poraTtoro cKkoTa

LleHTpanbHbin O

CeBepo-3anagHbii @O

142/0

165/0

53/0

HOXxHbIN @O

CeBepo-Kaskasckuit O

Mpusommxkckun O

Ypanbckuin @O

Cubupckun 0O

[OanbHeBoCTOYHbIN PO

Bcero no P®

142/0

165/0

no deaepanbHbIM OKpyram (KOnm4ecTBO 3ab60MeBLUNX XKMUBOTHbIX/ KONMMYECTBO NaBLUNX)

AHanus ann3ooTuyeckon cutyaumm no 6abesnoly cobak B PP
no cdheaepanbHbIM okpyram (no AaHHbIM PIY «LleHTp BeTepuHapumny, r. MockBa)

Tabnuua 2

D Bab6e3nos (=nuponna3mo3s) cobak
2007 2008 2009 2010 2011 2012
LieHTpanbHbin @O 2542 4072 2985 3419 6158 6727
B T.4. . Mocksa 1757 3686 2779 3263 5985 6479
CeBepo-3anagHbii O - 2 5 302 561 793
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OkoH4aHue Tabn. 2

R T Bab6e3nos (=nuponna3mo3s) cobak

2007 2008 2009 2010 2011 2012

HOxHbIN @O 102 118 134 105 56 69

CeBepo-KaBkasckun O - - - - - -

MpuBormkckun O 72 - - - - -

Ypanbckun @O - - - - - -

Cunbupckuin @O 1 - - 3 35 -

[anbHeBoCTOYHbIN PO - - - - - 68
Bcero no P® 2716 4242 3137 3836 6810 7657
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F’EHOTOKCUYECKUE N LUTOTOKCUYECKUE SPDEKTDI
B KINETKAX XO3AUHA NMPU TEHUMWOO3AX
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27, e-mail: bekishvi@tut.by

Pecepar

Llenb nccnenoBaHumn — n3yyeHne COCTOSIHUSA YPOBHEN BO3MOXHbIX MEPBUYHBIX MOBPEXAEHNN
[OHK comaTtnyeckux 1 reHepaTUBHbIX KIETOK X03sIMHA NPV UHBAa3USIX CBUHBIM U Obl4bUM LIEMHAMMN
Ha UMarnHanbHOW CTauKn Pa3BUTUS, a TaKKe Npu ceHCcMbunM3aumm 6enkoBbLIMY COMaTUHECKMMM
npoaykTamu U3 TKaHen TeHMng B 3aBUCUMOCTU OT A03bl UX BBEAEHUS.

MaTtepuanbl 1 meToabl. ViccnegoBaHns No U3y4YeHuo BIMAHUSA UHBA3UM CBUHBIM U Gbl4bUM
LEenNHAMU Ha COMaTUYeCKne 1 reHepaTuBHbIE KIETKU X03sMHA Oblnu npoBeaeHbl Ha 15 3onoTu-
CTbIX XOMSsIKax-caMuax, pasgeneHHbix Ha 3 rpynnbl. [epBas cryxuna He3apaKeHHbIM KOHTPO-
neMm, XMBOTHbIE BTOPOW U TPETbEN MHBa3NPOBaHbl COOTBETCTBEHHO Taenia solium v T. saginatus
B Ao3e no 20 unctuuepkos Ha ronosy. LLlenoyHon renb-anekTpodopes N3onnMpoBaHHbIX KNEeToK
KOCTHOIO MO3ra ¥ CEMEHHWKOB Y XXMBOTHbIX BCEX rPynn NpoOBOAWY Ha 45-e CyTKM OT Havarna onbl-
Ta. IHTEHCMBHOCTb MHBA3MIA ONPeAEensann nyTeM noacyeTa napasuToB B TOHKOM KuLeYHuKe. U3y-
YeHrEe BO3MOXKHbIX FEHOTOKCUYECKOIO M LIMTOTOKCUYECKOro 3EKTOB B FreHOME MIEKOMUTAIOLLMX
npv TPEXKPaTHOM NOAKOXHOW ceHcmbunumaaunm 6enkoBbiMn comatuyeckumm npogykrtamm (BCIT)
13 TKaHeW nornoBo3penbix napasuToB T. solium n T. saginatus npoBogunu Ha 35 Mblwax-cam-
Lax, KOTopbIX pasgenunu Ha 3 rpynmnbl aHanornyHo npedplayLiemy onbity. Mbillam KOHTPONbHON
rpynnbl BBOAWMW TPEXKPATHO MOAKOXHO BO BHYTPEHHIOI noBepxHocTb 6egpa no 0,2 mn 0,9%-
HOro pacTBopa xnopuaa Hatpus. >KMBOTHbIM BTOPOW 1 TPETbEN rpynn BBOAUN TPEXKPATHO Noa-
KOXXHO BO BHYTPEHHIol nosepxHocTb 6eapa BCI T. solium nnn BCI T. saginatus w3 pacyeta
200, 400 vnn 800 mKr/r macchl Tena XUBOTHOIO COOTBETCTBEHHO. YYET M3MEHEHUN LLIENOYHOro
renb-anekTpodopesa oTAeNbHbIX KNETOK B KMETKax KOCTHOrO MO3ra Y CEMEHHWKOB CEHCUMOUNK-
3MPOBaHHbIX XMBOTHbIX OCYLLECTBNANN Ha 4-e CYTK1 OT NepBOro BBEAEHWSI NapasuTapHoOro fnpo-
pykta. KoHueHTpaumio obuero 6enka B BCI onpenensinu 6uypeTtoBbiM MmeTofoMm. [oBpexaeHus
monekynbl OHK npu wenoyHom renb-anekTpodopese M30nMpOBaHHbIX KNETOK aHannsumpoBanm
¢ ucnonb3oBaHvem nporpammbl « CASP v. 1.2.2». 3 kaxgoro MmukponpenapaTta noacynTbiBanm
no 100 KNeTokK, B KaXO0M U3 KOTOPbIX YYUTbIBANM «AMMHY XBOCTa» KOMETbI B MUKCENSIX, a Takke
npoueHT OHK B «xBocTe». B kayecTBe nokasaTens reHOTOKCU4ECKOro BO3AeNCTBUS (haKTOpOB
cpefbl NCMOoMNb30Banu «MOMEHT XBOCTa», BbIYMCMEHHbIA U3 «ANWHbI XBOCTa», YMHOXEHHOW Ha
npoueHT OHK B «xBocTe». [INst OLEHKM LIMTOTOKCUYECKOrO BO3AENCTBMS METAabONMUTOB renbMUH-
TOB U UX MapasvTapHbIX NPOAYKTOB HAa KMETKM KOCTHOrO MO3ra, CEMEHHMKOB XMBOTHbIX B 100
Crny4anHo BbIGpaHHbIX KreTkax onpeaensny npoueHT anonToTUYECKUX, N300paXKeHnst KOTopbIX
XapakTepuayT MUHMMarbHbIE pa3mepbl sapa U 6onbLION XBOCT, pa3bpocaHHbIi BO BCE CTOPO-
Hbl. CTaTMcTUYECKyo 00pabOoTKy NONMy4YeHHbIX AaHHbIX MPOBOAUIN C UCMOSIb30BaHNEM NPOrpamMm
Statistica 5.0. n Excel 2002.

Pesynbrathl u obcyxaeHve. YCTAHOBMNEHO, YTO TpexKpaTHasi MOAKOXHas ceHcnbunmusauus
6enkoBbIMM COMATUYECKMMU NPOAYKTaMun 13 TkaHen T. solium w T. saginatus conpoBoxaaercs
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rEHOTOKCUMYECKMM 3h(PEKTOM B COMaTUHECKUX KIETKAX KOCTHOrO MO3ra 1 reHepaTUBHBIX KNeTkax
CEeMEHHUKOB Mbiler NuHum CBA, KOTOpbI XapakTepmuayeTcsl pOCTOM OLHOLIENOYEYHbIX paspbl-
BOB U LLENOYHO-NabunbHbIX canTtoB sgepHon OHK kneTtok. PocT noBpexaeHun sgepHor mone-
kynbl JHK knetok 3aBucut ot 4o3bl 6€NKOBOro COMaTtn4eckoro NpoAaykTa u3 TkaHen T. saginatus
1 OOCTOBEPHO BO3pacTaeT Mpu ee yBenuyeHun. benkoBble comaTnyeckme nNpoayKTbl U3 TKaHEN
T. solium n T. saginatus nNpn TpexkpaTHOW MOOKOXKHON CEeHCUbUnm3auum NposBASIOT LIMTOTOK-
CM4ecKkoe BO3[ENCTBME B BUAE POCTa anonTOTUYECKMX KIETOK KOCTHOrO MO3ra U CEeMEHHUKOB.
BenkoBbI comaTnyecknii NpoayKT U3 TkaHen T. saginatus obnagaeT [0303aBUCMMbIM LIMTOTOK-
CUYECKNM BO3OENCTBMEM.

KnroueBble cnoBa: Taenia solium, T. saginatus, renb-anekTpocopes, NoBpexaeHns reHoma,
FEHOTOKCUYECKMIN N LINTOTOKCUYECKNI 3P EKTbI, 30M0TUCTBIA XOMSIK.

BBepgeHue

CBUHbIE LENHM MpOAYyLIMPYIOT BELLECTBA, KOTOPbIE BbI3bIBAOT FEHETUYECKYID HecTabunb-
HOCTb B KreTkax X03siuHa M MOTyT NpYBOAUTb K ManurHnsauuv nocnegHux [7]. Mueasmsa uuctu-
uepkamu Taenia solium NpMBOANT K MOBBILLEHMIO YPOBHEN XPOMOCOMHBIX abeppauuii, rmnepnno-
NAHbIX KNeTok [8, 10], CeCTPUHCKNX XpOMaTUAHbLIX 0OMEHOB [7] B nuMdoumnTax 3apaKeHHbIX CBU-
Hel. TOT heHOMEeH AocTUraeT HanborblUel BblpaXXeHHOCTU Ha 6—8-11 Hegensix MHBasun. B num-
doumnTax KpoBu CBUHEWN, 3apaxeHHblX T. solium, 0TMe4aloT NoBbILLEHNE YPOBHEN MUKPOSAep U
nx npegwecTteeHHukos [11].

CeHcubnnmaaumsa 6enkoBbIMW  COMaTUYECKUMW MPOAYKTaMU U3  TKaHeW renbMUHTOB
(Hymenolepis nana, Trichocephalus muris, Ascaris suum, Toxocara canis, Trichinella spiralis) co-
NPOBOXAAETCHA KNaCTOreHHbIM U aHeyreHHbIM BO34eNCTBUAMU, MHAYLIMPYS NOBPEXAEHWsI B COMa-
TUYECKMX U FTEHEPATMBHbIX KreTkax Xxo3smHa. PoCT noBpexaeHun B reHoMe MakcyMarbHO Bbipa-
XKEH B TeyeHune 1- Heenu oT Havana ceHcmbunmusaumm. TSXKeCTb NOBPEXAEHU B HACNeCTBEH-
HOM annapaTe COMaTU4eCKMX KINETOK CEHCMBNMM3NPOBAHHbBIX XMBOTHbIX BO3pacTaeT Npu yBenu-
YeHuM 003kl Napa3uTapHoro npoaykTa [3].

B0o3MOXHble reHOTOKCUYECKMNE U LUTOTOKCUYECKE 3P EKTbI B reHOME MIIEKONUTaoLWMX Npwm
ceHcmbununsaumm 6enkoBbIMKU CoOMaTUYECKMMU NPoAYyKTaMu U3 TkaHemn BblYbero n CBUHOro Len-
Hel paHee He 1ccrneaoBanuch.

Llenbto nccnepgoBaHus 6bIno N3y4eHne CoOCTOAHUS YPOBHEN BO3MOXHbIX NEPBUYHBLIX MOBPEX-
aeHun JHK comaTnyecknx u reHepaTuBHbIX KIETOK XO3AMHA MPW MHBAa3UAX CBUHBLIM U Obl4bUM
LEMHAMUN Ha MMarnHanbHOW CTagun pasBuUTUS, a TakKe Npy CeHCMbunmaaumm 6enkoBbiMy coma-
TUYECKMMM NPOAYKTAMW U3 TKAHEN TEHMUA B 3aBUCUMOCTM OT A03bl X BBEAEHUS.

Martepuanbl u meToabl

[na nsyvyeHnst Hammuns BO3MOXHbIX FeHOTOKCUYECKOTO M LIMTOTOKCMYECKOro adpdpeKToB B re-
HOMe MMeKOMUTaKLWMX NPU MHBAa3NAX TEHUUA U MPU TPEXKPaTHOW MOAKOXHOW ceHenbunusauum
6enkoBbIMM comaTudecknumm npogykramu (BCI1) n3 TkaHel nonoBo3penbix napasvToB T. solium
n Taeniarinchus saginatus NPUMEHSANN LLENOYHOWN renb-3nekTpodopes N30NMPOBaHHbIX KINETOK
(meTtog AHK-komeT) B kOCTHOM MO3re 1 ceMeHHukax no Singh et al. [12] B mogudukaumm Hellman
et al. [6] n HaWwnMn nameHeHmamm [5].

MN3yyeHne BNNSAHMSA MHBA3NM CBUHBLIM UK Bbl4bUM LIEMHAMM HA COMaTUYeCKNe 1 reHepaTuB-
Hbl€ KINETKM X03anHa Obinn npoBeaeHbl Ha 15 30M0TUCTbIX XOMsIkax-camuax Maccon 50—60 r, ko-
Topble 6bInKn pasfaeneHsl Ha 3 rpynmbl MO S XKMBOTHBLIX B 3aBMCMMOCTM OT B1Aa Bo30yauTens: nep-
Bas — KOHTpOmbHas, BTopas — uHBasusa T. solium v TpeTbs — nHBasusa T. saginatus. Bcem onbIT-
HBbIM 1 KOHTPOSbHbBIM XUBOTHbLIM AJ151 MOBbILLEHNS BEPOSITHOCTW NPWXUBMEHNS 1 6onee AnuTenb-
HOro MapasnMTUPOBaHWSA TeHUUA NPOBOAUIM 00paboTKy AekcameTasoHOM ModkoxHo B Aose 0,4
MF Ha XXMBOTHOE 3a [BOE CYTOK [0 3apaKeHus u ganee 2 pasa B Hefernto rnocne 3apaxeHus B
TeyeHue nonytopa mecaues [1]. Mbilwam KOHTPOMNbHONM rpynnbl BBOAWAM nepopanbHo no 1 mn
2%-HOro KpaxmarbHOro rens. XoMskoB BTOPOW 1 TpeTbew rpynn 3apasvnm B gose no 20 unctu-
LiepKkoB CBUHOTO Mnn Oblubero uenHen. Linctuuepkm 6panv us ceexero oMHHO3HOMO Msica Xu-
BOTHbIX, MOMY4€HHOro C MACOKOMOUHATOB. Y XMBOTHbBIX BCEX FPYMM NPOBOAMMN LLENIOYHON reflb-
anekTpoopes N30NMPOBaHHbLIX KNETOK KOCTHOrO MO3ra M CEMEHHUKOB Ha 45-e CyTKu OT Hayana
onbITa. VIHTEHCMBHOCTB MHBA3UI onpeaensnu nyTem nogcyeTa napasmToB B TOHKOM KULLEYHUKE.
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V3yyeHre BO3MOXHbIX FEHOTOKCUYECKOro 1 LUTOTOKCUYECKOro 3(pdheKTOB B reHOME MIieKonu-
TaloLLMX NPY TPexXKpaTHOW NogKoXHoW ceHenbunmaauum BCI1 13 TkaHer nonoso3penbix T. solium
n T. saginatus npoBoamnu Ha 35 Mmbiwax-camuax nuHnm CBA 4—5-mecsiyHOro Bo3pacta Maccomn
18—20 r. >KuBoTHbIe ObINV pa3geneHsl Ha 3 rpynnbl B 3aBUCMMOCTHY OT MCCIeayemMoro napasmrap-
HOro NpoaykTa: nepsasi KOHTPOnbHasA rpynna coctosana 3 5 meiwen, stopas (BCIM T. solium) n
TpeTbsa (BCI T. saginatus) — no 15 mbiwen. Mbilwam KOHTPONBHOW rpynnbl BBOAUW TPEXKpaT-
HO NMOAKOXHO BO BHYTPEHHIO noBepxHocTb 6egpa no 0,2 mn 0,9%-Horo pacTBopa xnopuaa Ha-
Tpus. Bropasi u TpeTbsl rpynnbl COCTOANM Kaxaasa 13 3 nogrpynmn rno 5 >XMBOTHbIX, KOTOPbIM BBO-
OUNN TPEXKPaTHO MOAKOXHO BO BHYTPEHHIO noBepxHocTb 6eapa BCIM T. solium vnu BCI T.
saginatus n3 pacyeta 200, 400 mnnm 800 MKr/r macchl Tena XMBOTHOTO COOTBETCTBEHHO. YUeT 13-
MEHEHWI LWENOYHOro renb-anekTpodopesa OTAeNbHbIX KMETOK B KNeTkax KOCTHOro Mosra u ce-
MEHHUKOB CEHCUOMNU3NPOBAHHbIX XXMBOTHbLIX OCYLLECTBISANM Ha 4-e CyTKU OT NEPBOro BBEAEHNS
napasutapHoro npogykra.

BCIT 13 uenbix NONoOBO3penbIX TEHUUA Nony4vanu no paspaboTtaHHoMy Hamu metogy [2]. Mo-
nosospenbix T. solium n T. saginatus Bblgenanu u3 gekanuim 3apaxeHHbIX XUBOTHbIX Nocre ae-
renbM1HTM3aumm npasnkeaHTenomMm. CTpobunbl Tpex CBMHbIX LeNHen AnvHon okorno 0,5 M n ogHo-
ro 6bl4bero LenHst AnvHon 5 m 3aamopaxusanu otaensHo npu t -10 °C B cTeKNsiHHBLIX kKonbGax BMe-
cTumocTbio 250 M, nocne Yero NPoBOAWIN NTMOMUIbHOE BbICYLLVMBaHUE Ha ycTaHoBKe «/Hen-2»
B TeueHuve 3 4. /3 BbicyLLeHHbIX TkaHen ans nonyydeHust BCI 6panu HaBeckn no 4 r n nomeLlanu
B CTEKIsIHHble konbbl BMecTuMocTbio 50 mMn, cogepxalyme no 25 mn pacteopa 0,9%-Horo xrno-
puaa Hatpus. MNapasnMToB n3Mensyanu B romoreHnsatope [oTrepa n ganee roMmoreHu3mMpoBanu
ynbTpassykoM 20-30 muH npu yactote 20-24 Kruy. CycneHsnmn 13 TKaHew renbMUHTOB LieHTpudy-
rmpoanu 1 4 npy 8000 06/mMuH. CynepHaTaHT cTepunm3oBany Yepes bakTepuumaHble KanpoHo-
Bble uUnsTPbl ¢ pasmepom nop 0,45 mkm 1 ncnonssosanu kak BCI1, koTopbIn nomeLany B cTe-
punbHble BakyTaHepbl. KoHueHTpaumio obwero 6enka B BCI onpenensny 6uypetoBbiM MeTO-
oom [4].

Yyet nospexaeHun monekynbl JHK npu weno4yHom renb-anekTpodopese U30MpoBaHHbIX
KNEeToK NpoBOAWUMM MyTEM aHanu3a UMpPOBbIX N30OpaKeHW aBTOMATMYECKOM MporpamMmmMon
«CASP v. 1.2.2». M3 kaxgoro mukponpenaparta nogcumteieanu no 100 kneTok, B Kaxgow U3 Ko-
TOPbIX YYNTbIBANM «ANMHY XBOCTa» KOMEThI B NKcensx, a Tawke npoueHT [HK B «xBocTe». B ka-
YecTBe MnokasaTesnsi FreHOTOKCMYECKOro BO34eNCTBUSA (hakTOpPOB cpeabl UCMONb30BanM «MOMEHT
XBOCTa», BbIYMCMEHHbIN U3 «OJIMHbI XBOCTa», YMHOXeHHOW Ha npoueHT OHK B «xBocTte». [Ang
OLEHKM LIMTOTOKCUYECKOro BO3AENCTBMS METAOONUTOB refNbMUHTOB 1 UX Mapa3nTapHbIX NMPOAYK-
TOB Ha KIIETKM KOCTHOrO MO3ra, CEMEHHMKOB XMBOTHbIX B 100 crny4yanHO BbIOpaHHbIX KreTkax
onpeaensany NpoLeHT anonToTUYECKUX, N300paKeHns1 KOTOPbIX XapaKTepusytoT MUHUMAIbHbIE
pa3mepbl sapa 1 60nbLIO XBOCT, pa3bpocaHHbIi BO BCE CTOPOHbI.

Cratuctnyeckyto obpaboTKy nonyyYeHHbIX LMEPOBbLIX AaHHbIX NMPOBOAWUMM C UCMONb30BaHU-
eMm nporpamm Statistica 5.0. n Excel 2002. NpocunTbiBanu cpeaHio apupmMeTuyeckyto n cTaH-
[apTHOe OTKINOHeHue cpeaHen apudpmetmnyeckorn (M+SD). [10CTOBEPHOCTL BbISIBNSIEMbIX pasnu-
yni onpegenanu no t-kputeputo CtbtogeHTa. MNony4eHHble pe3ynbsraTtbl cCHMTan 4OCTOBEPHbIMMA
npu P <0,01-0,05.

Pe3ynbraTthbl U 06cyxaeHune

[MokasaTenu LWenoYHOoro renb-anekTpodopesa N30NMpoBaHHbIX KITETOK KOCTHOMO Mo3ra u ce-
MEHHMKOB MPU TEHMO3HOW 1 TEHNOPUHXO3HOW MHBA3USIX Yy 30510TUCTBIX XOMSKOB ONpeaensinm Ha
45-e cyTkun OT 3apaxeHus (Tabn. 1).

Mpun nposegerHun metoga JHK-KOMET B KNeTkax KOCTHOMO MO3ra MHTaKTHOrO KOHTPOMS «MO-
MeHT xBocTay» cocTtasun 0,07+0,02, a npoueHT anonTtoTudeckmnx knetok — 2,40+0,55. B kneTkax
CEMEHHUKOB KOHTPOJbHbIX XXMBOTHbIX «MOMEHT XxBocTay Obin 0,15+0,08, a npoueHT anonToTuye-
ckunx knetok — 3,40+1,14.

Y 3apakeHHbIX CBUHbLIMU LEMHAMU 30MOTUCTBIX XOMSAKOB Ha 45-e CyTKM HabnwogeHusa «mo-
MEHT XBOCTa» B KINeTKax KOCTHOro Mo3ara 6bin Bbiwe B 15,7 pasa. «MOMEHT XBoCTa» KMeTok ce-
MEHHUKOB, NPOLEHTLI anonTOTUYECKUX KIETOK KOCTHOIO MO3ra U CEMEHHUKOB HE OTNNYanucb OT
rnokasaresen XMBOTHbIX HEraTUBHOIO KOHTPONS. Yncno nonoBo3penblix NapasnTtoB B TOHKOM Ku-

LweyHuke B cpegHeM coctaBuiio 11,80+3,03 aks.
| Cauononcran HA © Mypamsesa AA. O © Samoyvskaya N.© Muraveva
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Tabnuua 1

lMokasaTenu weno4yHoro renb-aneKTpoq)opeaa U30JIMPOBAHHbIX KITeTOK
KOCTHOro mo3ra " CeMeHHMUKOB 30JIOTUCTbIX XOMAKOB NPU TeHUN[03ax

0,
Mpynna % OHK (()‘(J;E!nol:::?)B «MomenT ano/;To-
Tun KneTok B «XBOCTax XBOCTa»
XUBOTHbIX KOMeT» TUYECKUX
KOMeT»

(B nukcensx) KNeTokK
. HeraTBHBbIN KOHTPONb 1,86 £ 0,44 4,00 + 1,00 0,07 £ 0,02 2,40 £ 0,55
Kohj;';‘r’”" WnBaausi T. solium 6,36 +2,14* | 16,00 +6,20* | 1,10+ 0,71* | 2,60+ 0,89
WHBasus T. saginatus 8,03+1,79* | 18,20 +6,98* | 1,55+0,90* | 2,80 + 0,84
HeraTvBHbIN KOHTPOMb 1,84 + 0,65 8,20+ 2,17 0,15+ 0,08 3,40+1,14
CeMeHHVKN WuBasus T. solium 1,82 £0,38 9,80 + 1,30 0,18 £ 0,06 3,80+0,84
WHBa3nsa T. saginatus 2,06+0,73 | 9,40+6,96* | 0,19+ 0,06 3,60 £ 0,55

MpumeyaHue: * — foCcTOBEPHOE OTNNYME OT AAaHHbIX HEraTMBHOrO KOHTpons npu P < 0,01-0,05.

Y 3apaxeHHbIX Obl4bMMU LIEMHSAMM 30M0TUCTBIX XOMSIKOB Ha 45-e cyTku HabnwogeHus «mo-
MEHT XBOCTa» B KIIETKax KOCTHOrO Mo3ra 6bin Bbilwe B 22,1 pasa. «MoMeHT xBocTa» KNeTok ce-
MEHHWUKOB W NPOLEHTLI anonTOTUYECKUX KIETOK KOCTHOTO MO3ra Y CEMEHHMKOB HE OTNMYanuch ot
nokasaTtenen >XUBOTHbIX HEFaTUBHOIO KOHTPOISA. YMCrno nornoBo3penbiX Napa3vToB B TOHKOM Ku-
LueYyHuKe B cpeaHeM coctaBuno 10,2+1,79 aka.

Mpy npoBegeHUM LLENOYHOIO refb-anekTpodopesa N30NMPOBaHHbIX KIETOK KOCTHOTO MO3ra y
ceHcmbunmampoBaHHbix BCI 13 TkaHel T. solium B no3e 200 MKr/r Macchl Tena XMBOTHBLIX «MO-
MEHT XBOCTa» W MPOLIEHT anonTOTUYECKNX KINETOK AOCTOBEPHO HE MpeBbILLan KOHTPOIbHLIA ypo-
BeHb (Tabn. 2). Mpu nosbiweHun Ao3bl BCI u3 TkaHen T. solium go 400 MKr/r B KOCTHOM MO3re Ha-
6noaany NoBbILLEHNE KMOMEHTa XBOCTa» 1 NPOLIEHTa anonToTUYECKUX KNETOK B 2,5 n 12 pa3 cooT-
BETCTBEHHO MO CPaBHEHMIO C MOKa3aTensiMmn KOHTPOrbHOM rpynnbl. YBenuyeHnne Ao3sbl bCI 13 Tka-
Hen T. solium go 800 MKr/r xapakTepn3oBanoch MOBbLILLEHWEM «MOMEHTa XBOCTa» KINETOK KOCTHO-
ro Mo3ra y CEHCUOUN3NPOBAHHBIX XXUBOTHBIX B 3,6 pa3a No OTHOLLEHMIO K NMoKa3aTensiM KOHTPOs.
MpoLeHT anonToTU4Yecknx Knetok B 11 pa3 npesbiLlan ypoBeHb HEraTMBHOMO KOHTPOSS.

Mpu ceHcnbunmaaumm xmnBoTHbIX BCIM 13 TkaHel T. saginatus B no3e 200 MKr/r Mmacchl Tena
BCe nccrnegyemble nokasaTenu LUENOYHOro renb-anekTpodopesa OTAENbHbIX KNETOK KOCTHOro
MO3ra He MpeBbILANN KOHTPOMbHbIE Moka3aTenu. YBenvyeHne o3bl ceHenbunmusauum BCI n3
TkaHen T. saginatus po 400 MKr/r maccel Tena ConpoBOXAAnocb AOCTOBEPHbLIM MNOBbLILLEHNEM
«MOMEHTa XBOCTa» U YPOBHS anonToTUYeCKUx Knetok B 4,25 n 15 pa3 cOOTBETCTBEHHO MO CpaBs-
HEHUIO C KOHTPOnbHbIMK NokasaTtensamu. MNpu yBenudeHnn po3el BCI u3 TkaHen T. saginatus
00 800 MKr/r «MOMEHT XBOCTa» KIeTOK KOCTHOrO Mo3ra CeHCUOMNN3MPOBaHHbIX XMBOTHBIX Obin
Bbilwe B 10,1 pa3 nokasaTens HeraTMBHOIO KOHTPOMs 1 B 2,4 pasa npeBbllwan 3ToT nokasarernb
npu go3se B 400 mkr/r. MpoueHT anonToTnyeckunx KNeTok B 31 pas npesbiwan ypoBeHb HEraTMBHO-
ro KoHTpons u B 2,1 pa3sa 6bin 6onbLue, 4em npu aose B 400 MKr/T.

Tabnuua 2
Moka3saTenu LWeno4YHOro refb-3neKkTpocopesa N3oNMpPOBaHHbIX KIETOK

KOCTHOIo MO3ra Mbillen Npu TPexKpaTHOW NoaKoXHOW ceHcubunusauum BCI1
13 TKaHel TeHunp,

OnuHa
0, 0,
Mpynna [Ooza, 7 OHK «XBOCTOB «Moment %
B «XBOCTax XBOCTa» anonToTu-
XUNUBOTHbLIX MKrIr KOMeT»
KoMeT» YeCKUX KINeTokK
(B nukcensx)
HeratneHbIi - 0,85+0,23 5.16+0,67 0,08+0,03 0,20+0,45
KOHTPOIb
200 110 £ 0,40 532 £ 0,87 0,09+ 0,03 0,40+ 0,55
; Egl'i_l'lm 400 1,88 £ 0,90" 7.16 £ 2.21 020 £0,07* 240 £0,55"
' 800 252+ 119" 7.81£0,70% 0,29 £ 0,08" 220 £0,84%

—
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OkoH4yaHue Tabn. 2

OnuHa
% OHK «MomeHT %
Mpynna Aosa, B «XBOCTax «xBocTos XBOCTa» anonToTu-
XUBOTHbIX MKr/T KOMET» KOMeT» YECKMX KIETOK
(B NnuKkcensx)

BCN 200 0,97 + 0,46 6,40 + 1,67 0,10 £ 0,04 0,60 + 0,89

T. saginatus 400 3,43 +0,63* 9,60 + 3,71* 0,34 +0,19* 3,00 +£0,71*
800 5,97 +2,08*# 13,20 + 1,30* 0,81 +£0,37*# 6,20 + 0,84*#

MpumeyaHue: * — NOCTOBEPHOE OTANYME OT AaHHBLIX HEraTUBHOTO KOHTPONSA; # — OT AaHHbIX A03bl 400 MKr/r npu P <
0,01-0,05.

Mpwu LWenoyHoM renb-anekTpodopese N30NMPOBaHHBIX KIETOK B CEMEHHUKaX y CEHCUOMnM3n-
poBaHHbIX BCI1 13 TkaHen T. solium B go3e 200 MKr/r Macchbl Tena XXMBOTHLIX KMOMEHT XBOCTa»
N NPOLEHT anonTOTUYECKMX KIETOK JOCTOBEPHO HE MpeBbillan KOHTPOIbHLIN ypoBeHb (Tabn. 3).
Mpu noBbiweHun ao3bl BCI u3 Tkanen T. solium go 400 MKr/r B cemeHHuKax Habnoganu nosbl-
LUEeHNe «MOMEHTa XBOCTa» M NMPoLeHTa anonToTUYecknx knetok B 4,46 n 2,5 pas cooTBETCTBEH-
HO MO CPaBHEHMWIO C KOHTPOSbHLIMKU MokadaTtenamu. Mpu yBenuyenun fosel BCI 13 TkaHen T.
solium po 800 MKr/r «MOMEHT XBOCTa» KIeTOK CEMEHHUKOB CEHCUOMMM3NPOBAHHbIX XMBOTHbLIX
Obin Bbile B 3,6 pa3a nokasaTens HeratMBHOrO KOHTPOIs. MNpouUeHT anonToTUYECKNX KNEeTOK B
1,8 pa3 npeBbILLANn YpoOBEHb HEFATUBHOIO KOHTPOSS.

Tabnuua 3

MokasaTenwu LWeno4YHOro refib-3neKkTpocopesa N3oNMpoBaHHbIX KIETOK
CeMEeHHMKOB MbILIEeN NPU TPeXKpPaTHOM NOAKOXHOW ceHcmbunusauum BCI
13 TKaHen TeHunp,

0,
% OHK OnvHa %
Mpynna [o3a, «XBOCTOB «MomeHT anonTo-
B «XBOCTax
XXUBOTHbIX MKr/r KOomMeT» XBOCTa» TU4YeCKux
KOMeT»
(B nukcensx) KNeTokK
HeratuBHbIN _ 2,99 +1,35 7,07 1,74 0,26 + 0,10 2,40 £ 0,55
KOHTpOrb
c 200 3,59 + 1,56 9,20 + 3,03 0,37 +0,27 2,00+1,22
T iolzllm 400 5,81 +1,08* 14,71 + 1,90* 1,16 £ 0,40* 6,00 + 1,58
’ 800 6,20 + 1,50 15,00 + 3,39* 0,93 + 0,30* 4,40 +1,14*
BCIM 200 1,94 + 0,92 7,84 +2,98 0,20 + 0,09 2,40 + 0,55
T. saginatus 400 5,85+ 0,76* 14,40 + 2,79* 0,83 +0,11* 3,60 + 0,55*
800 916 +2,97# | 17,60£344* | 1,60+061"%# | 6400554
MpvMeyaHue: * — [OCTOBEPHOE OTNMYME OT [aHHbIX HEraTUBHOIO KOHTPONs; # — oT AaHHbIX A03bl 400 MKr/r npu
P <0,01-0,05.

Mpu ceHcnbunusaumm xmBoTHbIx BCI 13 TkaHen T. saginatus B no3e 200 Mkr/r maccel Tena
BCE U3y4yaeMble nokasatenu LLENoYHOro renb-anekTpodopesa oTAeNbHbIX KNETOK B CEMEHHMKAX
CEHCNOMNU3MPOBAaHHbBIX MbILLEN HE MPEBbLILIANM KOHTPOMbHbIE YPOBHU. YBENUYEHNE [03bl CEH-
cubvnusaumm BCI n3 Tkanen T. saginatus no 400 MKr/r Mmacchl Tena xapakTepua3oBasnoch 4OCTO-
BEPHbIM MOBbLILLEHNEM «MOMEHTA XBOCTa» M YPOBHSA anonTtoTuyeckunx knetok B 3,2 n 1,5 pas co-
OTBETCTBEHHO MO CPABHEHWUIO C KOHTPOMbHbLIMK nokasatensmu. [Npu ysenudeHnn gossl BCIT ns
TkaHen T. saginatus 0o 800 MKr/r «MOMEHT XBOCTa» KNETOK CEMEHHWKOB Yy CEHCUOUNN3MPOBaH-
HbIX >KMBOTHbIX ObIN BbiLe B 6,15 pa3 KOHTPONbLHOrO YpoBHS 1 B 1,9 pa3a npeBbilwan 3T0T Noka-
3aTenb npu gose B 400 MKr/r. MpoLeHT anonToTUYeCKnx KNeTok B 2,7 pasa npesblwan YpoBeHb
HeraTMBHOro KOHTponsi 1 B 1,8 pasa 6bin 6onbLue, Yem npu gose B 400 MK/

Takvm 06pa3om, M3y4eHO COCTOSIHME reHOMa XO3AMHa MpU TEHWO3e N TEHUMOPUHXO3e Yy 30-
NOTUCTBIX XOMSIKOB HA MMaruHanbHow ctaguu pas3suTus uectod. [Npu npoBedeHUn LLENOYHOro
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renb-anekTpodopesa M30NMPOBaHHBIX KIETOK Y MHBa3WPOBAHHbIX 30MOTUCTbIX XOMSIKOB yCTa-
HOBIEHO, YTO MeTabOMNTbI CBMHbIX U OblYbMX LIENHEN 0bnagatoT reHOTOKCUYECKMM BO3AENCTBU-
€M Ha coMaTu4ecKne KIeTKM MHBa3MPOBaHHOIO X03AMHA, Bbi3biBasd yBENMYEHNE Yncna ofgHoLle-
MoYeYHbIX Pa3pbIBOB U LLEMNOYHO-NabunbHbIx cantoB saepHon OHK B kneTtkax KOCTHOro mosra
in vivo. OgHako, meTabonuTbl LEeCcToa He Bbi3biBanu AOCTOBEPHOrO pocTa NEPBUYHbLIX NMOBPEX-
aennn HK kneTok CeMEeHHUKOB, a Takke He BbI3blBanu pocTa Yncna anonToTUYECKUX KreTok B
KOCTHOM MO3re U ceMeHHuKax. Mony4yeHHble HaMu JaHHbIE COBMaAaloT ¢ pe3dynsratamu Herrera
et al. [9], koTOpble NPUMEHMUIM AN OLIEHKM XPOMOCOMHbIX abeppauunii rmbpuamnsaumio in situ un
LUNTOKEHE3NC-OrOKNPYLLMIA MUKPOSIAEPHbIA TECT M NoKasanu, YTo B NuMdounTax nepudepuye-
CKOWM KpOBM GOMbHbIX HEMPOLIMCTULIEPKO30M MOBbLILIAKTCA YPOBHU MUKPOSIAEP, XPOMOCOMHbIX
abeppauun (1, 2, 4 napbl XxpomocoMm) n TpaHcnokauui (7, 11, 14 napsl xpomocom). 1o MHeHuIo
aBTOPOB 3TU M3MEHEHMWSI MOTYT CTUMYNUPOBAaTL Y GOMbHbLIX FEMaTONOrMYECKY0 PakoByt TpaHC-
dopmaumo. Mbl cuutaem aTy TOUKy 3peHuUsi Hambonee NpUemMeMon.

TpexkpaTHasa nopkoxHasi ceHcmbunusaums BCI n3 tkaHen T. solium wn T. saginatus B fo3e
400 1 800 MKr/r conpoBOXAAETCHA reHOTOKCUYECKUM 3hDEKTOM B COMATUYECKMX KITETKAX KOCTHO-
ro Mo3ra 1 reHepaTMBHbIX KNeTKax CEMEHHNKOB MbILLEN, KOTOPbIN XapaKTepuayeTcs poCcTOM Of-
HOLIENOYEeYHbIX PaspbIBOB U1 LLENOYHO-NabuneHbix cantoB saepHon OHK knetok. Poct noepex-
neHnn sgepHon monekynbl JHK knetok 3aBucut ot fo3bl BCI1 13 TkaHen T. saginatus v gocTo-
BEPHO BO3pacTaeT Npu ee yBenuyeHnm. [10303aBUCUMBbIN 3PdEKT YETKO NPOCMEXNBAETCS HA U3-
MEHeHUAX «MOMeHTa XBocTay. [locnegHui yBenuumsancsa B 2,4 pasa B KrneTkax koctHoro n B 1,9
pasa B KrneTkax CeMeHHUKOB npu yBenunyeHunn gosbl BCI u3 tkaHen T. saginatus ¢ 400 go 800
MKT/I Maccbl Terna >XMBOTHOrO.

BCIT n3 TkaHen T. solium n T. saginatus npu TPexKpaTHOW MOOKOXHOW CeHcMbunusaumm B
no3e 400 v 800 MKr/r macchl Tena >XMBOTHOIO OKa3blBaeT TakKe LIMTOTOKCMYeckoe BO3OencTBNeE B
BMAE pocTa anonToOTUYECKMX KNETOK KOCTHOIO Mo3ra U ceMeHHMKoB. Kpome Toro, BCI 13 TkaHen
T. saginatus obrnagaeT 40303aBUCUMbIM LIUTOTOKCUYECKUM BO3AeNCTBMEM. [Tpn yBENMYEHUM €ro
no3bl ¢ 400 go 800 MKr/r Mmacchl Tena >XMBOTHOMO YMCIIO anonTOTUYECKMX KITETOK BO3pacTaro B
2,1 pasa B KOCTHOM Mo3re 1 B 1,8 pa3a B ceMeHHMKax Mo CPaBHEHMIO C AaHHbIMU 03bl 200 MKr/T.

3akntoueHune

MHBa3nn CBUHBIMU 1 BbIYBUMM LIEMHAMM 301I0TUCTLIX XOMSKOB COMPOBOXAAKTCS FEHOTOKCU-
YeckuM 3hEKTOM B COMATMHECKMX KIETKAX XO35AMHa, KOTOPbIN XapaKTepu3dyeTcs pOCTOM KOmnu-
YecTBa OOHOLIEMNOYEYHbIX Pa3pbIBOB, LWENOYHO-NabunbHbix cantoB sigepHon [AHK knetok kocT-
HOro mo3sra. TpexkpaTHas MoAKOXHas ceHcMbunu3aumst 6enkoBbIMM COMATUYECKMMU NPOayKTa-
MK 13 TkaHen T. solium v T. saginatus conpoBOXAAeTCH FEHOTOKCUYECKUM 3D(PEeKTOM B coma-
TUYECKMX KIETKAxX KOCTHOTO MO3ra M reHepaTMBHbIX KMeTKkax CEMEHHMKOB Mblwen nuHumn CBA,
KOTOPbIN XapakTepnayeTcs POCTOM OAHOLIENOYEYHbIX Pa3pbIBOB U LLENOYHO-NabunbHbIX CanToB
apepHon OHK knetok. Poct nospexaeHun aaepHon monekynbl OHK knetok 3aBucuT OT 403bl
©enkoBOoro comaTnyeckoro NpoaykTa u3 TkaHen T. saginatus n 4OCTOBEPHO BO3pacTaeT npu ee
yBenuyeHun. benkosble comaTuyeckne NpPoaykTbl U3 TkaHewn T. solium v T. saginatus npu Tpex-
KpaTHOW NMOAKOXHOW CeHcnbunuaauum NposiBsOT LMTOTOKCUYECKOE BO3AENCTBYE B BUAE pOCTa
anonToOTUYECKNX KMETOK KOCTHOTO MO3ra U CEMEHHWUKOB. BenkoBbIi coMaTUYeCcKuiA NPoayKT K3
TKaHen T. saginatus obrnagaet [40303aBUCUMbIM LIUTOTOKCUYECKMM BO3AENCTBUEM.
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Abstract

Objective of research: The pork and beef tapeworm infestation is characterized by the
increase of single-strand breaks, alkali-labile sites in nuclear DNA of bone marrow cells of golden
hamsters. A triple subdermal sensibilisation with protein somatic products from the tissue of
Taenia solium or Taeniarinchus saginatus is accompanied by a genotoxic effect in somatic bone
marrow cells and generative cells in mouse seminal vesicles. It is manifested by increased single-
strand breaks and alkali-labile sites in a nuclear DNA. The increase of damage of nuclear DNA
depends on the dose of protein somatic products from the tissue of T. saginatus, it authentically
grows up when a higher dose is used. Protein somatic products from the tissue of T. solium or T.
saginatus at subdermal sensibilisation have a cytotoxic effect manifested in growth of apoptotic
cells in bone marrow and seminal vesicles.

Materials and methods. To study the genotoxic and cytotoxic effects in genome of mammals
at taenia infection and at triple subdermal sensibilisation with protein somatic products from the
tissue of T. solium or T. saginatus the alkaline single cell gel electrophoresis by Singh et al.,
modified by Hellman et al. (comet) assay is used for investigation of bone marrow and seminal
vesicles.

Results and discussion. The values of the alkaline single cell gel electrophoresis (comet)
assay of bone marrow and seminal vesicles at T. solium or T. saginatus infection in golden
hamsters were determined on 45" day of infestation.

Keywords: Taenia solium, T. saginatus, gel electrophoresis, genome damage, genotoxic and
cytotoxic effects, golden hamster.
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NATOMOP®OJIOT'MYECKUE NSMEHEHUA B OPTAHAX
AbIXAHUA N HEKOTOPBLIE ACTNEKTbI MATOMEHE3A
NMPU OUKTUOKAYIE3E J1I0OCA

U.N. Okynoea’, O.b. )K0aHoea?

" Becepocculickuli Hay4Ho-uccriedogamerbCKulli UHCmMUmym OXOomHu4Ybe2o xo3siticmea u 3eepogodcmea
um. npogh. 6. M. XKumkoea, 610000, e. Kupos, lNpeobpaxeHckas, 79

2 Bcepoccutickuli Hay4Ho-uccriedosamerbCckull uHecmumym ¢hyHOameHmarnbHoU U rnpuknadHou napasu-
moroeuu XueomHbix u pacmeHut um. K. U. CkpsibuHa, Mockea, b. YepemywkuHckasi, 28, e-mail: oliabio@
yandex.ru

Pedepar

Llenb vccnenosaHus — usyveHne natoMopdOnormyecknx M3MEeHeHUn B opraHax AbIxaHus
nocsa Npu AMKTMOKaynese.

MaTtepuanbl n meTogsl. lNpoBeaeHO renbMUHTONOIMYECKoe BCKPbITUE TPyna nocsi, CMOHTaHHO
nHBa3upoBaHHoro Dictyocaulus eckerti. [Insi ructonorn4yeckoro nccnenoBaHms otobpanm Kycou-
KN NMOPaXKeHHbIX y4aCTKOB NIErkMX Ha rpaHuue Co 300pOoBOM TkaHblo. MaTepuan dukcMpoBanu B
10%-HOM BOAHOM pacTBOpe HelTparnbHoro popmanuHa. MiarotoBneHne napaduHOBbIX FMCTONO-
TMYECKMX CPe30B TOMLUMHON 5—7 MKM MPOBOAWMN MO 06LwenpuHATLIM MeToamkaM. Cpesbl okpa-
LUMBANN reMaToKCMITMHOM 1 303nHOM. MuKpodoToCcheMKy ocyLecTBnsanm kamepon «Digital» Ha
Mukpockone «Genaval».

Pesynbrathl 1 0beyxaeHve. B nerkux nocs, uHBasupoBaHHoro D. eckerti, BbISIBNEHbI cyLle-
CTBEHHblEe CTPYKTYpHble nameHeHust. JlindmHkn D. eckerti o6HapyeHbl B rpaHynémax B npocBeTax
Menkux u cpegHux 6poHxax. Npn NaTorMcTonorMyeckoM MCCrnefoBaHnM ferkux TeneHka nocs
0BHapy>XeHO Hanmyme MHOXECTBEHHbIX Mapa3nTapHbIX rpaHyném, o4aroB rmnepeMmmn 1 KpoBo-
n3nuaHuin. B mecTtax nokanusaumv napasvTta MHTepCcTMumanbHasa TkaHb Nerkoro yToniieHa 3a
cyeT UHMUNBTPaLU NMMAONAHBIMU KIeTKaMu, 303MHOMMNamMun, eAMHNUYHBIMU HEUTPOdUIamMm 1
TMCTUOLMTaMU M 04aroBOro paspacTaHns COeANHUTENbHOW TKaHW.

Kritoueablie crioga: Nocb, AUKTUOKaynes, nerkme, NMMAOLUNTLI, FpaHynéma.

BBepeHune

[ukTnokaynes — 6onesHb, BO3HMKAKOLLAA BCreACTBME NOPaeHUs TPABOAAHbIX XKBaYHbIX Je-
royHbiMK reorenbmmnHTamu cemenctea Dictyocaulidae knacca Hematog. Pog Dictyocaulus nve-
et aea nogpoga: Dictyocaulus (Railliet et Henry, 1907; Skrjabin, 1934) n Micrurocaulus Skrjabin,
1934. MosgHee 6bin yctaHoBNeH TpeTuii nogpon — Vesiculocaulus Polanskaja et Tschertkova,
1964. B nogpop Dictyocaulus Bxoaat asa Buga: Dictyocaulus filaria (Rudolphi, 1809, Railliet et
Henry, 1907) — napa3uTt menkoro poraTtoro ckota u Bepbniogos; D. arnfieldi (Cobbold, 1884,
Railliet et Henry, 1907) — napasut nowapgeu, myrnos, ocnos u 3ebp. B nogpoa Micrurocaulus
BxoaaT Tpu Buga: D. (Micrurocaulus) viviparus (Bloch, 1782; Railliet et Henry, 1907) — napasut
KpymnHOro poratoro ckota u 6usoHos; D. (Micrurocaulus) cameli Boev, 1951 — napasuT Bep6nto-
pos.; D. (Micrurocaulus) eckerti Skrjabin, 1931 — napasut ceBepHbIX OflEHelN, Maparnos, foceWn
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n kocynb. B nogpop Vesiculocaulus Bxoaut Bua D. (Vesiculocaulus) murmanensis (Polanskaja
et Tschertkova, 1964), oGHapyXeHHbI y CEBEPHOro orneHsi. Buabl AnKTMoKaynocoB cneunduny-
Hbl ANnst cBoux xo3seB. NluunHkamu D. filaria, D. cameli ynaBanock aKCNepuMeHTarnbHO 3apaxaTtb
TENAT, HO MPWXUBAEMOCTb reflbMUHTOB Oblfla O4€Hb HU3KOWM U OHW HE pa3BUBANMChb 0 MOSI0BO3-
penbix ocoben.

Haunbonee nonHo onucaHa aTnonorusa 3aboneBaHysa Ha NpUMepe OOMALLHUX XUBOTHbIX: KOPOB,
oBeL, nowagen [3, 6, 7]. OgHako naToreHes, KNnHUYecKasi KapTUHa KU 3TUOMOrMS 3TOrO reflbMUHTO-
3a Y AMKNX KBaYHbIX N3y4eHbl HeoCcTaTouHO. CUnTaeTcs, YTO U3 OUKUX KMBOTHBIX K AUKTUOKaynesy
BOCMPUMMYMBLI BriaropofiHble, NATHUCTbIE, DEMOXBOCTLIE U CEBEPHbIE ONEHW; aHTUIONMbI, By BONbI,
BepOntogbl, KOCYnu, faHu, Nocu, Tanvpsbl, CepHbI, 3yOpbl 1 Apyrue KonbiTHeIE [2, 7, 15].

D. eckerti nmeeT HekoTOpble MOPONOrMyeckne oTNnYns OT ApYrnx npegcraBuTenen poaa:
HWTeBMaHOe Teno Genosartoro ugeTa AnuHon 18,9-65,0 mm. PotoBoe otBepcTue 6e3 ryb, okpy-
KEHO [ABYMsi psijaMy CUMMETPUYHO CUASILLIMX COCOYKOB M KYTUKYNSIPHLIM KOMbLIOM, Ha OHE po-
TOBOW MONOCTM BblAaeTcs HebonbLuon 3y6. XBOCT CaMKM 3a0CTpEH; ByNbBa Ha CepeauvHe Tena.
XBOCT camua cHabxeH nornoBon Gypcor C ABYMS PaBHbIMU, XEMTbIMU, HO34PEBaTbIMU CrMKY-
namu, HebonbLIMM NPOAONTOBATLIM PYNIbKOM. B oTnnumne ot apyrux npegcraBuTenen gUKTUOKa-
yn, y D. eckerti popcanbHble pebpa Ha BepLlUMHe pacLiensieHbl Ha TpU nonacTun, Hapy>XHoZop-
canbHoe pebpo Ha BepLUMHE YTOMLWEHO; cpeaHenaTeparbHble U 3aaHenarteparbHble CPpoCnnch
Ha BCEM MNPOTSPKEHUU; NepefHenaTepanbHoe pebpo Ha KOHLe NyroB4aTo YTOSMLLEHO; BEHTpanb-
Hble pebpa CpOCnMCb Yy OCHOBaHUSA, HO pacLuenneHbl Ha BomnbLuel YacTu ANWHbL: CNUKYNbI Anv-
How 0,204—0,260 mM. Alua y ANKTUOKayn CBETIIO-Cepble, Crerka annmncoMaHon gopmel, cogep-
Xat nuumHky. AnuHa sy 0,068-0,092 mm npu winpuHe 0,044—0,050 mm.

MonoBospernblie napasvTbl OTKMaAbIBAOT B BPOHXaxX XMBOTHBIX AliLia CO CCHOPMUPOBAHHBLIMM
BHYTPY NNYMHKAMU, KOTOPbIE C MOKPOTOW NonagaroT B pOTOBYHO MOMOCTb U 3arnaTtbiBatoTcs. B nu-
LLIeBapUTENbHOM TPaKTe NUYMHKM BbINYMSOTCA U C (pekanusamy nonagaroT BO BHELLHIOK cpeny,
rae ABaXAbl NMVHSAKT U OCTUralT MHBa3NOHHON ctaguu. MNpy Hanuuum Bnaru, Kucnopoga v ontu-
manbHon Temnepatypsbl (4o 20 °C) pa3sutue nuunHok D. eckerti 3akaHunBaeTca 3a 3 gHs. [pu
noHmxeHnn Temnepatypbl 4o 10 °C cpok pa3suTUs YANUHSETCA 40 ABYX Hedenb v 6onee. Pas-
BMBaOLLMECS NNYNHKM CBOBOAHO XUBYT NOA TOHKMM CNOEM YMCTON BoAbl (Ha rmybuHe Gonee 15
CM W NpU pasBUTUN THUMOCTHOM MUKPOMNopbl TMOHYT B TeveHne Hedenn). B dbekanusax ocHos-
Has mMacca NMUYMHOK BbIAEPXKMBAET BbIChbIXaHWE B TEYEHME MECsLa; MOBbILEHNE TeMnepaTypsbl
0o 60 °C ybmBaeT NMYNHOK NOYTU MOMEHTAIBHO, KaK 1 NPAMbI€ CONHEYHbIE Ny4Yn. VIHBa3nOHHbIe
NMYUHKN BbDKMBAKOT B BoAE A0 3 MecsaUeB, B hekanusax nog crnoem cHera — Ao 9 mec. JInumHkm
BECbMa YCTONYMBbI K BO3AENCTBUIO XMMUYECKUX BELEeCTB. JIMUMHKM ocTaBanuch Xusbimn 0o 50
MWUH B pacTeope cyrnemsbl; 25—-30 MyH B 75%-Hom cnupTte; 30 MuH B 1%-HOM pacTeope dopmanu-
Ha 1 3%-HoM pacTBope kapOOonoBoOW KUCMOTbI; HAUMEHEE CTOMKM NUYMHKM K 1%-HOMY BOAHOMY
pacTtBopy rioga un 0,5%-Homy pacTBopy asuga Hatpus. Ocazku BbIMbIBAKOT IMYMHOK M3 dhekanum,
YTO cnocoOCTBYET nonagaHuio Bo30yaMTENs B NMOYBY, BOAY W Ha OKPY>KatoLLyt0 paCTUTENbHOCTb.
Bo mMHOrom pacnpoctpaHeHne NIMYMHOK CBSI3aHO C KONPOMUIbHbIMU rpubamm, Kyaa npoHUKaKT
TNMYMHKK. JIMYMHKN KOHLIEHTPUPYIOTCA Ha crniopaHruax rpuba un pasHocaTes no nactéuwy [10]. 3a-
paxeHne ONKUX XMBOTHBLIX MPOUCXOAUT Npu ynoTpebneHun Tpaebl U Bodbl. Hanbonee yacto ato
3aboneBaHve nopaxaeT MOSOAHSK, 0COOEHHO B BONIbEPaXx Uy Npu BbICOKOW MIIOTHOCTM NOMNyns-
unm Buaa [2, 14]. OBbIYHO CUNBbHO NMOPAXaTCS XXMBOTHBIE B OCEHHUI NEpUoL, KOraa MOXHO Ha-
ontogatb MHOrokpaTtHyto penHBasuio [10, 15]. UHBa3wus D. eckerti pacnpocTpaHeHa, B OCHOBHOM,
Ha Konbckom nonyocTtpoBe, KamuaTtke 1 B HeHeLlkoM aBTOHOMHOM Okpyre, B Pecnybnuke Caxa
(AxyTuna) n tyngpe Pecnybnukmn Komn n Ha cesepe Kuposckon obnactu.

JINYMHKM renbMUHTa MOTYT pa3BUBaTbLCS 40 MHBA3WOHHOWM cTaguy 3a 19 cyT Npu HU3KUX TEM-
neparypax (1,9-8 °C). Npu Temnepatype 9,5-19,5 °C oHu gocTuraloT MHBa3nMoOHHOCTU 3a 56 cyT,
npu 2-11 °C — 3a 20, npn 38 °C — 3a 2 cyT. B Boge Ha rmybuHe 6onee 20 cm pa3Butue 3amea-
nsieTca n Ha 5-e cyTku nuumHKka nornbaer. Mpu 3apakeHun KMBOTHBIX MO3AHO FIETOM M OCEHbIO
NMYUHKN B OpraHM3me ofieHen BnagarT B COCTOsIHME aHabunosa 1 TONbKO BECHOW JOCTUrAKOT Mo-
noson 3penoctu. [Npu nonagaHun B OpraHn3M XMBOTHOTO NPOFTIOYEHHbIE C BOAOW U TPaBOW WH-
Ba3VOHHbIE MUYMHKM TPaBMUPYIOT CAM3NCTY 060M0YKYy TOHKOrO OTAeNna KULLeYHWKa, aanee nu-
YMHKM NPOHUKAIOT B BpbhkeeyHble nMMdaTnyeckme yanbl, Tam BHOBb MMHSAIOT, 3aTEM MUTPUPYIOT
no NMMdaTNYECKUM NyTSIM, NOMaAatoT B KPOBb 1 3aHOCSTCA B NIErOYHbIE Kanumnspbl, OTKyAa npo-
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HUKatOT B anbBeonbl 1 6poHxn. Murpaums nuumHok anutcsa 5-8 cyT. TpaBMMpoBaHWe cocyaos,
CTEHOK anbBeori, 6POHXMOM, MENKMX U cpeaHuMx BPOHXOB CrOCOGCTBYET PasBUTUIO BTOPUYHON
MUKPONOpPbI U, COOTBETCTBEHHO, BOCNANUTENbHbIX U HEKPOTUYECKNX NpoLeccoB. 3abonesaHune
4acTo acCcoUMMpPYHOT C cpyHranbHbIMU Hekuuamn [14]. Y MonogHsika TeKyLLero roga poxaeHus
B3POCMbIX AUKTUOKayn obHapyxuBanu B Bo3pacte 3—4 Mec, T. €. pa3BuTue rernbMmmHTa B Knpos-
cKkov obnacTtu 3asepLuaeTcs npnbnuantensHo 3a 65-80 cyT. B nerkvx nocs renbMuHTLI nepesn-
MOBBIBAIOT, T. €. MPOAOCIHKUTENBHOCTb UX XN3HU COCTaBMSET CBbiwe 8—9 mec.

[Mpy nonagaHuu B nerkMe NUYNHKU CTaHOBATCS MONOBO3penbIMU, rae 1 pasMHoxaroTes [10].
BOMbLWMHCTBO NMIMYMHOK CKannMBatOTCS B AblXaTeNbHbIX MYTSX, MO3TOMY OHW YacTO MOryT 3aKy-
nopueaTb NPOCBETbI BPOHXOB, BCNEACTBME YEro BO3HUKAET aTenekTas NpenumyLLeCcTBEHHO B Kay-
OanbHbIX AOMAX NErKMX, a Npu CUITbHON MHBA3MM NPOUCXOOUT 3aKyrnopKa KpynHbIX OPOHXOB, Tpa-
Xen unu roptaHu. MNepebiMM CMMATOMaMK 3apaxXKeHus SIBASTCA Kallenb, TaxunHod 1 Bblaerne-
HWst n3 Hoca [8—10, 12, 14, 17-20]. B nanbHenwem y X1BOTHbIX MPOrPeCcCUpyeT YyrHeTeHne, UCXy-
[aHue, pa3BrBaeTcs obLias aHemMusi, YHTO MOXET NPUBECTM UX K rnbenu [5].

Y nocen guktuokaynes B popme GpOHXOMHEBMOHUN BCTPEYAETCSA PEAKO, B CBA3M C YeM ObIno
NPOBEAEHO M3yYeHMe HEKOTOPbIX acrnekToB naTtoreHe3a Ha OCHOBAHUM AAHHbIX FTMCTONOMMYECKNX
nccnenoBaHui.

MaTepuansi 1 meToabl

lMpoBeneHbl NnaTonoroaHaToMUYecKkne, IMCToNornYeckme UCCNeLoBaHNs 1 NOMHOE refbMuH-
Tonormnyeckoe BekpbiThe nocda no metoay K. . CkpabuHa. s MUKPOCKONMYECKOro nccneno-
BaHUS GbinNy 0TOGPaHbl KYCOYKM U3 MOPaXeHHbIX YY4aCTKOB Ha rpaHuLe CO 340POBON TKaHbIHO.
Matepuan ans rmcTonornyecknx uccnegoBaHnin ukcmposanu B 10%-Hom BogHOM pacTBope
HelTpaneHoro dopManuHa. 3rotoBneHve napaguHOBbLIX MCTONOMMYECKUX CPE30B TOSLLM-
HOW 5—7 MKM NpoOBOAMIM MO O6LLENPUHATEIM MeToankaM. Cpesbl OKpalluMBanu reMaTokCunm-
HOM 1 303MHOM [7]. MukpodoTocbeMKy ocylecTBnanu kamepon «DIGITAL» Ha mukpockone
«GENAVALy.

PesynbraTthl n 06CcyxaeHune

OTmMevanu UCTOLLEHUE N aHEMUYHOCTb BMOMMBIX CM3NCTbIX obonoyek. Mpn makpockonuye-
CKOW AMarHoOCTUKe yCTaHOBeHa MunnmapHas dopma napasutapHon 6poHxonHeBMoHUN. Hecmo-
TP Ha TsHKernoe TeveHue neroyHas nnespa Obina rmapkow, bnecTaiwen, He YyTOMLEeHHON, nony-
npo3payHoni. O6bem BEPXYLLEYHbIX, CEPAEYHbIX 1 AnadparmManbHbIX JOMEN NErkoro He N3MeHeH.
LIBeT nerkmx ¢ NOBEpPXHOCTM M Ha paspe3e MecTpbii: BEPXYLUEYHbIE 1 cepaeyHble [OMM OKpalue-
Hbl MPEMMyLLECTBEHHO B BrieqHO-pO30BbIf LBET, @ B YacTAX KaydanbHblX JoNew Nerkux, Npumbl-
KatoLwmx Kk gnacpparme, oTMeyeHbl oTAerbHblE Y4acTKu cepo-6enoro n TeMHo-kpacHoro LgeTa. B
TPYAHON 1 BPIOLLIHOM NONOCTAX OOMbLLIOE KOMMYECTBO TpaHccyaaTa. Jlerkne yBenuyeHbl, Ha ux no-
BEPXHOCTU MPOLLYNbIBAKOTCS TBEPAbIE Y3ENKN CEPOrO LIBETA, OTFPaHNYEHHbIE OT OKPYXXatoLen Tka-
HW. YyacTkn cepo-06enoro LBeTa BO3BbILLANNCh Haf MOBEPXHOCTLIO NErKOro Nof, nieBpon, MMenu
OKpYrno-oBarnbHy opMy, pasHbii pasmep (0T 2—3 Ao 4—6 CM B AnameTpe), NIOTHYI KOHCUCTEH-
umto (puc. 1). OBHapyeHHble o4ary nopaxeHusl NIEro4HOM TKaHW NpPeacTaBnsaoT cobon y4acTku
nponudepaTMBHOro BocrnaneHus. B napeHxume nerkoro MHOXeCTBEHHbIE rpaHyrnembl. MNopaxeH-
Hble Y4aCTKN TEMHO-KPACHOTO LiBeTa HEe3HauUTeNbHO BO3BbILLANMNCL Haf MOBEPXHOCTHIO MErkoro
nog NneBpoKr, COOTBETCTBOBaNM MO Nnowaan OTAeNbHbIM A0MbKaM Nerkoro unm rpynnam npune-
raloLmx JOreK, rpaHyrnemMbl MMeny TeCToobpa3sHyto KOHCUCTEHLMIO U pa3mep oT 1 4o 4 cm B Aume-
Tpe, Ha paspe3e TEMHO-KpacHOro uBeTa (puc. 2). Kycoykn nopaXeHHOro rnerkoro nnasanu rinyboko
B Boe. OTM y4acTKu COOTBETCTBOBASIM O4aroBou (nobynspHON) OCTPON rMnepeMun 1 NATHUCTLIM
KpOBOM3MMSHMAM. VHTepcTuumanbHas TkaHb fnerkoro bbina HepaBHOMEPHO YTOrLLEeHa, cepoBaTo-
ro LBETa; 3a CHET 3TOT0 PUCYHOK BOMbLUMHCTBA AOMNEK NIErKOro NPOCMaTpmBancs YeTKO.

OTmeyvanu runepemuio, MHUNBETPaLMIO TKaHe BOCNanmTenbHbIM 9KCCyAaToOM U HEKPOOMO-
TUYeckme nsMeHeHus (puc. 2).

BonbLuoe Yncno menkmx 6poHXoB M BPOHXMON paspyLUEHO, CTEHKM KPYMHbIX 6POHXOB pa3pbix-
NeHbl Y MHUNBTPMPOBaHbI KNETOYHBIMW 3fIeMeHTaMy rpaHynsLMOHHON TKaHn. CrnnancTas 06o-
noYKa cpegHVX 1 KpynHbIX BPOHXOB rmagkasi, brnectawas, He yTornLeHHas, cepo-po30BOro LiBe-
Ta. Tpaxesi n 6POHXM coaepXaT NEHNCTYIO XMAKOCTb, B KOTOPOW BCTpeYatoTcs napasuntbl. MHorve
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Puc. 1. MapasuTapHble rpaHynembl B NerkoMm Puc. 2. MHOXeCTBEHHbIE KPOBOU3NUSHUS
B NErkux

MEenKune 1 cpefgHne BPOoHXM 3aKynopeHbl CAM3NCTO-THOMHBIMU NPOGKaMu, B HEKOTOPbIX CPELHUX 1
MernKux BpoHxax oTMedanu HeGomnbLIOE KONMYECTBO CMM3M BA3KON KOHCUCTEHLMM CEPOro LBeTa.
B psige crnyyaeB npocBeT OPOHXOB YKCTLIN (puc. 3).

Puc. 3. CpegHue 6poHxu Ha paspese Puc. 4. lumcatunyeckme yanbl
B NErkux

JlumcbaTnyeckme yanbl B NErkMx HE3HAUUTENBHO YBENWYEHbl B 0GbeMe, Ha pa3pese cepo-
ro LuBeTa C CMHEeBaTbIM OTTEHKOM. PUCYHOK TKaHW He BbIpaXeH, NMOBEPXHOCTb paspesa yMepeH-
HO BnaxkHas (puc. 4).
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Lip L

Mpy MMKPOCKONUYECKOM MCCefoBaHNM NOPaXKEHHOW TKaHW Nerkoro CTeHku anbBeor, 6poH-
XMON YTOSLLEHbI 3a CHET UHAMNBETPaLMMN KNETOYHbIMMW AneMeHTaMu: 60MbLLINM Ycom NuMdona-
HbIX KIETOK 1 303MHOMUIOB, @ TaKkke eANHWUYHBIMW HeUTpodunamm, Ty4HblMK KneTkamu. Yactb
anbBeor CAAaBMeHa, NMPOCBET VX CYXEH 3a CYET pa3pacTaHUst MOMOAON COeANHUTENBHON TKaHW.
OTaenbHble anbBeornbl HAXOAWUNCE B COCTOSIHMM KOMMEHCATOPHOW anbBeonsapHON aMpU3EMbI.
MecTtamu obHapyXvnBanu cCKONMeHWs NMUYNHOK AMKTUOKayn. Ha ructocpesax B pasHblX MioCKo-
CTSIX NINYMHKN Menu hopMy OT yANMHEHHO OBanbHOM 40 OKPYIOW 1 OKpaLLUMBanmCh reMaToKCu-
TIMHOM W 303MHOM B CMHEBATO-PO30BbIN LBET (pUc. 5).

Menkve n cpegHne 6poHX1 UMenu NpUsHakW KatapanbHOro BOCNaneHus: cnuamcras obomnou-
Ka BpOHXOB yTorLeHa, ¢ 60MbLLNM YMCIIOM BOKaNOBUAHBIX KNETOK, YTO ABNSETCH OQHUM U3 Ana-
FHOCTUYECKNX NPU3HAKOB AnKTMOoKaynesa [7, 10, 16, 18]. B npoceeTe 6poHx0B Haxoaunack Crnnsb
B BMAE CETOYKM CMHE-(PUOMETOBOrO LBETa C NPUMECHIO €ANHUYHBIX HENTPOMUIBHBIX NEeNKoLU-
TOB, 303MHOMUNOB, NMMAONIHBIX KNETOK, MakpodaroB, KNeTok AeCKBaMMPOBAHHOIO OPOHXU-
anbHOro ANUTENWUS U NINYMHKN AUKTMOKAYI, Nepepe3aHHbIX B Pas3HbIX NNockocTsAx (puc. 6). Moa-
CrnsucTast OCHoOBa M NepubpoHXManbHas CoOeQnHUTENbHAA TKaHb B COCTOSIHUM BOCMANeHus, ¢
Bblpa)KEHHbIM OTEKOM U MHUMLTpaUMEn Knetkamu (rpaHynoumMtamu, NpenmyLecTBEHHO, Hel-
Tpodunamm n 303MHomNammn) BOCNanuTeNbHOW peakumm.

Mwurpaums NM4YMHOK B Nerkne 1 06paTHO MPOMCXOANUT Yepe3 NMMAATUYECKY0 CUCTEMY, NO3TO-
MY B NaTonormyeckuii NpoLecc BoBrekaTcs NMMdoy3anbl. MimetoTca npuaHaku BocnaneHns n nx
yBenuyeHve npu AMKTMokaynese: 0CO6eHHO neBble TpaxeobpoHxuarnbHble MMMAOY3ibl, B MEHb-
e CTeneHn — cpegHue 1 npasble MMMAOY3nbl, T. K. X BbIHOCSLLME COCYAbl TaKkKe BnajatoT B
nesble TpaxeobpoHxmanbHble. [JaHHbIA acnekT HeOOXOAMMO y4MTbIBaTb NPY NaToNoroaHaToMu-
Yeckux nccnefoBaHuax Tyw nocs [1, 8].

[MaBHBIMKU KneTKkaMmy NMMOY3NoB ABMATCA NUMMOLNTLI, BTOPUYHBIMU — PETUKYINOLMUTI,
MOHOLUTbI; pexe BCTPeYatTCs HEMTPOMWUIbl U TyYHble KneTkn. COOTHOLLEHUE NX MOXKET MEHATb-
CS B 3aBNCMMOCTUN OT UHTEHCVMBHOCTUN MHBa3NW. BbipaxeHHas 303nHounus — npsamas peakums
Ha nopakeHve napasuTamu.

[Mpy MMKPOCKOMUYECKOM UCCreaoBaHNM rpaHyném OTMeYeHa 3HavuTenbHasi KnetovHas uH-
dunsTpaumns napeHxmmbl MTMMAGONAHBIMU KNeTKaMn, HENTPOMUIbHBIMU NIeNKoLMTaMmn, 303NHO-
dwunamu, rmctmoumTamn. Bokpyr ckonneHuii napasvToB paspacTanacb coeauHuTeNbHas TKaHb
(puc. 7, 8). CuntaloT, Y4TO pasBMTME rPaHynemMbl HAaYMHAETCA CO CTaAMM CO3PEBAHNS B3POCHbIX
renbMu1HTOB [7].

Bokpyr BHeOpMBLUMXCS NapasnToB NMPOUCXOAUT paspacTaHue rpaHynsauuoHHON TkaHw, 6ora-
TOW Makpodaramv 1 rmMraHTCKUMK KneTkamn MHOPOAHbIX Ten. cxon — cknepos, pybuesaHve ¢
dopmrpoBaHrem hrbpo3HON Kancyrnbl BOKPYr napasuTa. OpraHuaM He MOXeT pa3pyLumnTb napa-
3UTa U CTapaeTcs OTrOpPOANTBLCS OT Hero. Takoe napasuTapHOe NopaXKeHne AblXxaTenbHbIX NyTen

Puc. 5. HunbTpaums KneToyHbIMm Puc. 6. OcTpbin kaTapanbHbIi BpOHXUT
areMeHTamMm CTEHOK anbBeOos N MUYUHKN N NNYNHKW ANKTWOKayn B NnpocBeTe BpoHxa
avkTuokayn (yeenud.: okynap GF-Pw10; (yBenwuy. okynsap GF-Pw10 x 25;

o6bekTmB HI 100 x 1/25) obbekTmB 40 x 0,65/0,17-A)
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Puc. 7. MukpocTpykTypa rpaHynémsl Pwuc. 8. MukpocTpykTypa rpaHynémel
(yBenuy. okynsip GF-Pw, (yBenuy. okynsip GF-Pw10, o6bekTuB
o6bekTuB 40 x 0,65/0,17-A) o6bekTmB HI 100 x 1/25)

y AVIKMX KOMbITHBIX BCTPEYaeTCss OTHOCUTENBHO peako. boreloT monogple n ocnabneHHble Xu-
BOTHbIE.
3akntoveHune

TakMM 06pa3oM, AaHHble U3MEHEHUS SBMSOTCA KNAaCCUYECKUMU ANs MUNNMapHON hopMb
OPOHXOMHEBMOHMK, KOTOpask MOXET ObiTb ANdEY3HON MM O4aroBOW. YCTAHOBMEHO Hanuyve
MHOIOYMCMEHHBIX rpaHyneM npu agukTuokaynése. OBHapyXeHbl o4aru OCTpor TMNepeMun n Kpo-
BOU3MUSAHUSA B MapeHXMMe Nerkoro, NpUsHaku katapanbHOro BOCNAaneHns B MEMKUX U CPEAHUX
BpoHxax, KneTovHble MHUNETPaThl B UHTEPCTULMANBHOW TKaHW nerkoro. Cuntaem, 4To aTm us-
MEHEeHUs1 CBUAETENBLCTBYIOT O NonagaHuy 60MbLLOro YMcna NIMYMHOK B OpraHn3M X1BOTHOrO. OTO
ellle pa3 NoATBEpPXKAaeTcs TEM, YTO NMUYMHKM OMKTMOKAYI BbISIBMEHbI B CTEHKaX anbBeor, Men-
KMX 1 cpegHnx 6poHX0B 1 B 6OnbLIOM KOnu4yecTBe — B rpaHynémax. Takyto popmy Ao HegaBHe-
ro BpEMEHM HE pPerncTpmpoBanu B riecHor 3oHe Knposckon obnactu. OgHako 6e3yaepkHas Bbl-
pybka NnecoB 1 OTCYTCTBME rPAaMOTHOIO BOCCTAHOBIEHUS 3eNEHbIX MacCUBOB NPUBOASAT K MOSIB-
TIEHWIO OFPOMHOIO KONMYeCcTBa TEPPUTOPUI C KyCTapHUKaMM, MENKMMU fy>XaMu, rae nponcxoanT
HakonneHve uHBasuu. BetepmHapHble cneunanucTbl, Hapagy ¢ Guonoramu-oxotToBegamu, SOMK-
Hbl NPOBOAUTL pasbsiCHUTENbHbIE Becenbl ¢ NpeacTaBUTeNsiMU hpM, 3aHUMAaIOLLMXCS Neco3a-
rotoBkamu 06 onacHOCTU GECKOHTPOMbHON BbIPYOKM NECOB, B T. Y. M3-3a BO3MOXHOCTW pacnpo-
CTpaHeHVs OUKTUOKayne3a cpeay napHOKomMbITHbIX KnpoBckor o6nactu, YTo MOXET NMpUBECTY K
MaccoBoW rmbenu MonoaHsika nocs.
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PATHOMORPHOLOGICAL CHANGES IN THE RESPIRATORY ORGANS AND SOME
ASPECTS OF THE PATHOGENESIS OF DICTYOCAULOSIS IN ELK
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Abstract

Objective of research: studying of pathomorphological changes in the respiratory organs of
elk with dictyocaulosis.

Materials and methods: A helminthological autopsy of the elk spontaneously infected with
Dictyocaulus eckerti was performed. The infected pieces of lung located close to the edge of the
healthy tissue were used for histological examination. The material has been preserved in 10%
neutral buffered formalin solution. Paraffin histological sections having the 5-7 mkm thickness
were produced according to the standard methods. The sections were stained with haematoxylin
and eosin. The photomicrography was made with the camera «Digital» on microscope «Genaval».

Results and discussion: In lungs of the elk infected with D. eckerti, the essential structural
changes were detected.

D. eckerti larvae were found in granulomas in the lumens of small and medium-sized bronchi.
The pathohistological examination of lungs of the young elk allowed to detect multiple parasitic
granulomas, hyperthermic and hemorrhagic foci. In places of parasite localization the lung
interstitial tissue becomes thickened due to the infiltration by lymphoid, eosinophilic cells, single
neutrophils and histiocytes as well as due to the growth of connective tissue.

Keywords: elk, dictyocaulosis, lungs, lymphocytes, granuloma.
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Pedepar

Llenb uccnenoBanuns — nayyeHue achdekTBHOCT neBamMmm3ona npyu unoMeTponaose Kap-
na B nabopaTopHbIX YCNOBUSIX.

MaTtepuanbl n metogbl. OnbIT NPOBOAMMAM Ha YellynyaTtbix kapnax maccon Tena 300 r, cnoH-
TaHHO UHBa3UpoBaHHbIX Philometra lusiana. Y kapna oTMe4anu KnMH1n4Yeckne npusHakm punome-
Tponao3sa. IHTEHCUBHOCTL MHBa3nmM coctasuna Ao onbita 10—20 ak3./ocobb. Kapnos pasgenvnu
Ha 6 rpynn no 10 ocoben B rpynne. Puibe 1, 2, 3, 4 n 5-i rpynn BBOauNu Yepes KkateTep rnesa-
Mu3on B o3e cootBetcTBeHHO 100, 50, 25, 15 n 5 mr/kr B coctaBe 2%-HOro kpaxmarbHoro rensi.
Pbiba 6-11 rpynnbl npenapaT He nory4yana v cnyxuna KoHTponem. OdeKkTMBHOCTL nNpenapara
yunTbIBanu Yepes 7 CyTOoK nyTem BCKPbITUA pbiObl AN obHapyxeHns caMmok Ph. lusiana B Yeluyn-
HbIX Kapmallkax 1 camuoB Mexay obonoykamu nnasatenbHbIX ny3bipert. Cockobbl 060M04kM ny-
3bIps UCCNeaoBany Nod MMKPOCKONOM Npu yBenuydeHun B 56 pas n onpenensinm 3KCTEHCUBHOCTb
N MHTEHCUBHOCTb MHBA3MUMU.

Pesynbrathl 1 06cyxaeHue. JleBammaon BbICOKOIEEKTUBEH NPU DUNOMETPOUA03€E KaproB.
MpenapaT np1MBOAMUT K rMbGenn camok n camuoB Ph. lusiana B posax 100—15 mr/kr. B gose 5 mr/kr
nesamuson He acpdekTrBeH, B Ao3e 100 Mr/Kr BbI3bIBAET CHIDKEHNE NMULLIEBON aKTUBHOCTU PbIb.

Knroyesbie criosa: kapn, Philometra lusiana, neBamu3on, apdeKTNBHOCTb.

BBepgeHue

dunomeTtpongos — 6onesHb kapnos, casaHoB M ux Mbpuaos. OHa ABNSETCA OQHWUM U3 ca-
MbIX OMacHbIX renbMUHTO30B y pblb. Bo3byamTtens — Hematoga Philometra lusiana Vismanis,
1966 13 cemenctaa Philometridae Baylis et Daubney, 1926, otpsga Spirurida Chitwood, 1933.

[MonoBospernble renbMUHTLI NTOKanu3yTcs B NnaBaTenibHOM My3bipe (Camubl) U YellynHbIX
Kapmalukax (camku) kapnoB. [pucyTCTBUE KPYMHbIX HEMATOA B YelUyWMHbIX KapMallkax pesko
yXyALlaeT ToBapHbI BMA pblb. Kpome atoro, npu murpauum caMmok B Terne pblb nospexaatTcs
MblLLEYHAas TKaHb U BHYTPEHHME opraHbl. B pesynbrate 6onesHb 4acTo OCnoXHsAeTca 6akTepu-
anbHoW nHdekumen [1]. Mpu nopaxeHnn ManbKOB refbMUHTBI CKannMBakTCA B NOMOCTU Tena u
HapyLualoT PYHKUMIO NnaBaTensHOro ny3sbips. 3apaxeHHble pbibbl CTAHOBATCA ManonoABMXHbI-
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MW, OTCTAIOT B POCTE, UX KOXa TePSIET 00bIYHbIN Brieck 1 cTaHOBUTCSt MaTOBOW. 3a HaryrbHbIN ne-
pvog Mo NpUpPOCTy Macchl MHBa3NPOBaHHbIE Kaprbl OTCTAOT OT 340PO0BbLIX, B cpeaHeM, Ha 30 %.

MHoroneTHMMM nccrneoBaHUSIMU OTEHECTBEHHbBIX Y4EHbIX YCTAaHOBMEHO, YTO ONTUMArbHbIM
METOAO0M JeYeHust ABNSETCS NpMMeHeHne nesammsona [4]. OgHako, MMerTcsa COObLLEeHNs O He-
3P PEKTUBHOCTM HEKOTOPBLIX KOMMEPYECKMX aHTUrENIbMUHTUKOB Ha OCHOBE NieBaMm3ona.

Llenbto HacTosAWwmMX nuccnegosaHuin 6bino onpegeneHme aHTUreNbMUHTHON akTUBHOCTU NeBa-
Mu3ona npu ournomMeTponaose kapna u MMHUManbHon, addeKTUBHO AeNCTBYOLLEN, 003bl B Na-
6opaToOpHbIX YCIOBUSX.

MaTtepuanbl u meToabl

O6bEKTOM UCCNefoBaHNs CNYXUMK YellynyaTble kaprnbl cpegHer maccor 300150 r, cnoHTaH-
HO MHBa3npoBaHHble hurnomeTpamu. Bee pbibbl MMENW BHELLHME MPU3HAKU MOPaXKeHWS: Nokpac-
HEHVS 1 MPUNYXIIOCTU Ha Tene B MecTax fokanusaumm camok napasuTa. MIHTEHCUBHOCTb MHBa-
31K cocTtasnana npuonuantensHo ot 10 go 20 napa3nToB Ha 0cobb.

Kapnos pasgenvnu Ha 6 rpynn no 10 ocobGen B rpynne. Poibe 1, 2, 3, 4 n 5-i rpynnam yepes
KaTeTep BBOAWNM NneBamu3ona ruapoxnopug B coctaBe 2%-HOro KpaxmarnbHOro renst B go3ax
cootBeTcTBeHHO 100, 50, 25, 15 1 5 mr/kr. Puiba 6-11 rpynnbl npenapar He nony4vana v cryxuna
KOHTponeM. Kapnam aTon rpynnel BBOAMNM renb 6e3 AercTByoLLero Bewectsa. [enb ¢ nesamu-
30M0M BBOAMINN ABYKPATHO C MHTEPBarnom B 24 u.

Temnepatypa Bofbl B onbitax coctaensna 18 °C, cogepxaHue kucropoga — 7 mr/n. dpyrue
TMAPOXMMUYECKNE NapamMeTpbl COOTBETCTBOBaNV pbiGOBOAHBIM HOPMAaTHBaM.

Yepes 7 cyT nocrne nocnegHero BBeAeHUs npenapara NpoBOAUNM BCKpbITME pblb And obHa-
py>XeHusi GUNoMeTp (CaMOK B YeLUyHbIX KapMallkax, caMLoB Mexay obornodykamu nnaeaTenb-
HbIX My3bIpent).

Y4yeT pe3ynsraToB IKCNepuMeHTa NPoBOAUNN MyTeM KIMHUYECKOro OCMOTpa, YaCTUYHOro na-
pPasnToNorM4eckoro UCCreaoBaHUst 1 NaTororoaHaTOMMYecKoro BCKpbITUsS. [Ansi obHapyxeHus
CO3peBakoLLMX CaMOK (PUITOMETP B YELUYMHbIX KapMaLlKax Kaxayto YeLlynKky yaansanu no otaenb-
HOCTU 1 TLATENbHO OCMaTpmBanu kapMmalku. [1ns obHapyxeHnss caMmLUoB pblb BCKpbIBaANu U Bbl-
Oensnv nnaesaTtenbHbI My3bipb. [locne yaaneHus BHELIHEN NNOTHOM 060noYky aenanv cockob
C €€ BHYTPEHHEN YacTu 1 C MOBEPXHOCTM BHYTPEHHEW 00004k nnaesaTenbHoro ny3bips. Mare-
pvan nomeLLanu Ha cneumanbHble NpeaMeTHble cTekna. [Janee roroBMnyM KOMMNPEeCCUOHHbIN Npe-
napar 1 npocMaTpuBanu Nof MMKPOCKOMNOM Npu yBenuyeHun B 56 pas.

Yuncno napasnToB yuYnUTbIBANM Kak CyMMY YMcna refibMUHTOB, HAaAEHHbIX Yy BCEX pbiO B rpyn-
ne, pasgenénnyto Ha 10 (4ncno ocoben B rpynne). MHTeHcnHBasnpoBaHHocTb (M) Beipaxanu
kak obLiee 4mcrno obHapyXeHHbIX Ha Bcex pbibax B rpynne napasvToB 6e3 yyeta Mx NornoBou
NPVYHaOeXHOCTH, pasnenéHHoe Ha umncro ocober B rpynne (10 3k3.). QKCTEeHCMHBA3UPOBaH-
HOCTb (OW) yunTbIBanu kak NnpoLEeHTHOE OTHOLLEHME pbIb, y KOTOpbIX Bbin 0bHapyXeH xoTs Obl
OOMH >XUBOW NapasuT, K OOLLEN YNCTIEHHOCTM TPyNMbl.

PesynbraTthl M 06CcyxaeHune
[HaHHble, nony4eHHble B pesyrnbrate 3KCnepyMeHTa, npusegeHsl B Tabnuue 1.

Tabnuua 1
TepaneBTHnYeckas 3pheKTUBHOCTb pas3fiM4HbIX 403 fieBaMu3sona
npu counomeTpounaose Kapna
Mpynna M, % Yucno XuBbix Yucno mepTBbIX WW, aka./ Sd)d)eK'I;MBHOCTb,

0 a 0 a ocob6b %o
1 0 0 0 16,6 3,6 0 100
2 0 0 0 22,4 1,8 0 100
3 0 0 0 19,8 2,2 0 100
4 0 0 0 18,2 2,5 0 100
5 100 19 2,3 0 0 21,3 0
6 100 26,4 3,1 0 0 29,5 -

Y Bcex NornbLumx refibMMHTOB OTMeYanu paspyLleHue KyTUKYIbl U pacrniaBrieHue BHYTPEH-
HUX opraHoB. COCTOsIHME MOrMBLLINX (PUNOMETP MO rpynnam CyLEeCTBEHHO HE OTNNYanoch, YTo,
cKopee Bcero, CBUAETENbCTBYET O TOM, YTO rMbenb renbMUHTOB NMPOUCXOAuIia B OTHOCUTENBHO
OrpaHvYeHHbI Nepuos BPEMEHN.
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MoBeaeHne n NuLLeBasi akTUBHOCTb KaprnoB BO BCEX rpynnax Gbina HopMarnbHOW, 32 UCKIo-
YeHMeM pbib NepBOK rpynmbl, Y KOTOPbIX OTMEYANN CHWXEHWE MULLEBOW aKTUBHOCTU B TEYEHUE
6 cyT nocne Hayana BBeAeHUSA Npenapata. Y KaprnoB 3TOW rpynnbl pernctpupoBanu 6onee Bbl-
paxXeHHoe BocnaneHne TKaHu B MecTax Nokanusauuy napasuToB. B YeluyiiHbix KapMallkax, B
psae crnyydaeB, 0OHapyXmBanu CryCTku KpoBW. YUnTbIBasi, YTO NIEBAMU3O0N SBMSIETCA aKTUBHbIM
UMMYHOCTUMYNSATOPOM [2, 3], MOXHO NPeanonoXuTb YPE3MEPHYIO MMMYHHYIO PeaKkLmo OpraHns-
Ma pblb Ha MHBaA3MHO.

B pesynbrate npoBeAeHHbIX MCCreaoBaHui 6bINo yCTaHOBIIEHO, YTO neBaMmn3on addekTn-
BEH NMpu dounometpongose kapna B gosax 100—15 mr/kr. JleBamn3on npuBoanT K NOPaKEHUO U
rmbenu renbMMHTOB Kak B YeLLYMHbIX KapMmallkax, Tak 1 B nraBaTenbHOM ny3bipe pbib. CHuxe-
HMe [03bl AENCTBYIOLLEro BewecTBa 40 5 Mr/kr He 3hEKTUBHO.

3akno4veHune

JleBamuzon acpdekTmBeH npu cunometTpongose kapna. MoxXHo NpeanonoxXuTb, YTo cryvyau
HegocTaTovHOM 3h(PEKTUBHOCTM NPENapaToB Ha ero OCHOBE CBsi3aHbl NMMBO ¢ rpybbiMu oLmbKa-
MU B TEXHOMOMMM NX NMPUMEHEHUSA, TMOO C HN3KUM Ka4eCTBOM CaMMX UCMOMb3yEMbIX JTEKapCTBEH-
HbIX CpeacTB.

B ycnoBusix npynoBbIx pblO0OBOAHBLIX X03AWCTB 3P(EKTUBHOCTL MOOLIX NpenapaToB MOXeT
konebaTbCs B LUMPOKMX Npefenax no npuymHaM Kak oObekTUBHbLIM, HaNpUMep pe3koe U3MeHe-
HVe TemnepaTtypbl BoAbl, Tak U CyObEKTUBHBIM, HAaNpuMep, 3aHWXeHne peanbHOW NXTUOMAaCChI
B BogoeMe. [1oaTomy HeobxoanMOo NPUMEHSATb A03bl, CYLLLECTBEHHO NMPEBOCXOAALLME MUHMATb-
HO 3P EKTMBHbIE. DTO SKOHOMUYECKM OBOCHOBAHO, TaK Kak HECYLLIECTBEHHAsA 3KOHOMUS npena-
paTa MOXeT NoCTaBWUTb XO3ANCTBO nepes akToM HeOBXOAMMOCTM NOBTOPHOW 06paboTkn pbIb.
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Abstract

Objective of research: studies of efficacy of levamisole used against philometroidosis in carp
in laboratory conditions.

Materials and methods: Experiments were conducted on scaly carps with the body mass 300
g. spontaneously infected with Philometra lusiana. In carp the clinical signs of philometroidosis
have been detected. The intensity of infection before the experiment was 10-20 parasites/fish.

Carps were divided into 6 groups by 10 fish in each group. Levamisole was injected through
the catheter to fishes of 1, 2, 3, 4 and 5 group at the doses of 100, 50, 25, 15 and 5 mg/kg,
respectively with the use of 2% starch gel.

Fish of the 6™ group did not receive the preparation and served as controls.

The efficacy of preparation was evaluated 7 days later by most-mortem examination to
determine females Ph. lusiana in the scale pockets and males between the air bladder walls.
Scrapes from the air bladder walls were investigated under a microscope at the 56 times
magpnification; the intensity and extensity of invasion were determined.

Results and discussion: Levamisole is highly effective against philometroidosis in carp. The
drug used at the dose 100—15 mg/kg causes death of females and males Ph. lusiana. Levamisole
at the dose 5 mg/kg is not effective, at the dose 100 mg/kg may reduce the feeding activity in fish.

Keywords: carp, Philometra lusiana, levamisole, efficacy.
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Abstract

The two most significant strains of human malaria parasites responsible for morbidity and
mortality are Plasmodium falciparum and P. vivax. One issue, which further compounds treatment
of these pathogens, is one of drug resistance. Drug resistance often emerges from key mutations
selected for by inadequate treatment regimes and has shown to be able to spread globally, further
compounding the development of newer and more effective drug treatment programs, such as
those from the World Health Organisation (WHO). Here we review the historical usage of anti-
malarial drugs, the development of resistance in Africa and Asia, mechanisms of drug action and
resistance, and the effects of resistance on WHO policy.

Keywords: malaria, drug-resistance, Plasmodium, World Health Organisation, drug policy.

Introduction

Drug resistant Plasmodium falciparum and P. vivax can be considered emerging infectious
diseases because of the development of resistance mechanisms that decreases the amenability
of the microorganisms to treatment, in addition to an increasing geographic range where these
parasites are found [1].This complicates the treatment of malaria as well as threatening current
World Health Organization (WHO) programs to eliminate malaria globally. Whilst five Plasmodium
species cause malaria (P. falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi) [2], only P.
falciparum and P. vivax have clear evidence of robust resistance to current anti-malarials, as well
as being the main contributors of disease morbidity and mortality [3, 4].

P. ovale and P. malariae have relatively unclear evidence of resistance, though there is some
reported in the literature [5-7]. P. knowlesi is still zoonotic and less likely to be subject to drug
selection pressures, in addition to continued susceptibility to chloroquine and mefloquine [8].
Further scientific work needs to be done on the non-falciparum species as far as resistance is
concerned; however due to the aforementioned issue of morbidity and mortality, this review will
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focus on P. falciparum and P. vivax. Anti-malarial drug resistance is often defined in the literature
by a combination of the presence of genetic markers, increased treatment times and increased
invitro ring-stage survival assay half-lives(RSA) [1,9].

Molecular markers of resistance include pfcrt (P. falciparum chloroquine resistance
transporter), pfmrp (multidrug resistance-associated protein), pfmdr1 and pfmdr2 (P. falciparum
multidrug resistance transporter 1 and 2) and pfnhe1(P.falciparum sodium /proton exchanger
1) all of which encode for transporter proteins [2]. Another molecular resistance motif includes
antimalarial drug target modifications such as single nucleotide polymorphisms (snp) for the
Kelch13 protein which confers artemisinin resistance(10)and mutations within the cytochrome
bc1 complex genes (e.g.cyt b) conferring atovaquone resistance [2]. Folate pathway anti-
malarials (such as sulfadoxine-pyrimethamine) have also developed resistance genes via point
mutations in both pfdhfr and pfdhps the genes encoding for dihydrofolate reductase-thymidylate
synthase and dihydropteroate synthase respectively [2]. These gene complexes interact in a
complex manner with the ecology of the parasite and human populations to produce geographical
resistance patterns, which increase mortality and morbidity and cause problems for elimination
programs for organizations like the WHO. This review will delve into the historical use of anti-
malarials, subsequent development of resistance in Africa and Asia, mechanisms of drug action
and resistance, and the effects of resistance on WHO policy.

Historical Usage of Anti-malarials for Treatment and Prophylaxis

Initially the fight against malaria was aimed at controlling the Anopheline and other mosquito
vectors of the disease as famously discovered by Ross and Grassi in 1898. This includes
disease transmission reduction strategies such as window and screen door installation, bed net
distribution, reduction of mosquito breeding sites and widespread application of insecticides such as
the largely used dichloro-phenyl-trichloroethane (DDT) [2]. This led to the elimination of malaria from
over 10 countries from 1900 to 1946 (here it should be noted that Madagascar had a chloroquine
chemoprophylaxis programme from 1945 to the 1960’s [11]), and in 1955 the WHO launched the
Global Malaria Eradication Programme where chloroquine was administered as a monotherapy to
complement initial vector measures, which when ended in 1969 saw 27 more countries declared
free of malaria [2]. However this long term programme was only partially successful as most
underdeveloped countries did not achieve malaria elimination and Sub-Saharan Africa was not
included in the original malaria eradication programme which accounts for the current distribution
of malaria in subtropical and tropical regions [2]. Widespread resistance to the pesticides of the
time, wars, massive population movement, difficulties with obtaining sustained funding and the
emergence and spread of chloroquine resistance led to a halt in this programme and at the time the
only viable antimalarial treatment was sulfadoxine-pyrimethamine; however this also encountered
resistance a year after it was administered [2]. Mefloquine, amodiaquine and quinine also followed
the same path being associated with monotherapy [2]. In 1998 malaria elimination was reattempted
with relative success with reductions of 20% from 985 000 in 2000 to 781 000 in 2009 with respect
to malaria related mortality [2] (this estimate is one of many, see Murray C.J., et al. 2012 for an
exploration of the issues associated with mortality estimates as these will vary depending on the
information base and criteria used to generate them [12]).Madagascar’s 60 years of experience
(1945-2005) with chloroquine demonstrates some of the organisational challenges of maintaining
an effective elimination program over a long period of time with funding problems, supply chain
issues, degradation of health care systems and various governmental issues complicating and
reducing the efficacy of the elimination programme [11]. These issues plus evolutionary reactions to
the elimination programs from the Plasmodium species in question lead to a resurgence in malaria
in the 1980’s as well as an increase in mortality and morbidity from malaria in both Madagascar and
the rest of the malaria-affected parts of the world [2, 11]. Current geographic prevalence patterns
and differences in resistance reflect this history and show that scientific advances often have a time
limit attached with respect to prophylaxis and treatment of malaria.

Anti-Malarial Resistance in Africa and Asia
It has been shown in both key African nations including Burkina Faso, Gambia, Ghana and
Mali, and within Asia (Thailand, Vietham and Cambodia; particularly Western Cambodia), that P.
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falciparum has utilized an unusual but nonetheless effective parasite population structure whereby
discrete but different parasite subpopulations, each with a great degree of genetic variation, exist
in a small geographic area by way of irregularly high levels of haplotype homozygosity as well
astransporter protein codon variants [13]. These transporter proteins play a vital role in anti-malarial
resistance and include the ABC transporter of the heavy metal transporter family, the multidrug
resistance protein (MDR1), a formate-nitrite transporter, and cation-transporting ATPase [13].
Further resistance has been augmented by sexual recombination, which occasionally produces
an optimal combination of alleles that confers both efficient drug resistance [13]. In particular, three
of these subpopulations in Western Cambodia (Pailin, Tasanh and Pursat) discussed by Miotto
et al. have developed resistance to artemisinin, which itself was utilized as a replacement to its
predecessor chloroquine in malaria first line therapy [14], outlining a need for an intermediate to
long term frontline drug solution before a long term solution in the form of a vaccine will materialize.
It is noted that these regions are isolated, making them optimal locations for parasite inbreeding,
thereby enhancing the vector mechanism where parasite subpopulations are preferentially
transmitted by different species of Anopheles, reinforcing an optimal allele combination for drug
resistance [14]. It should also be noted that this general pathway to resistance, which includes
transporter proteins and parasite subpopulation inbreeding is how resistance to chloroquine
originated and now is a conspicuous fact driving resistance to artemisinin [15]. Another major
factor in artemisinin resistance is continued poor application of artemisinin monotherapies since
the mid 1970’s in the form of sub-therapeutic doses and artemisinins which are not of therapeutic
quality (i.e. fake drugs) [16], allowing resistance to propagate and evolve where there is mild
selection pressure over time in a non-lethal environment.

Artemisinin resistance was first reported in Western Cambodia [17] and it is now prevalent
across mainland South-East Asiaincluding Myanmar, Cambodia, Laos, Thailand [1, 18-21], with
another recent study looking at 10 countries (see figure 1 of ref [1]). Of the African countries
examined Nigeria, Kenya and the Democratic Republic of Congo showed no resistance to
artemisinin, with Nigeria and the Democratic Republic of Congo having some limited clearance
rates above five hours but no detectable Kelch13 polymorphisms at or beyond amino acid position
441(a substitution of a proline to a leucine [1]).Here it should be noted the major drivers of anti-
malarial resistance are listed in Table1 below.

Table 1
Major Factors Contributing to Malaria’s Resistance to Drugs.
Drivers of anti-malaria resistance References
1) Widespread availability of artemisinin monotherapies (22, 23)
2) Poor quality artemisinin-based combination therapies (ACT) including counterfeit (24, 25)
antimalarial drugs
3) Monotherapies containing sub therapeutic amounts of ingredients and unregulated (24, 25)
use of anti-malarial agents
4) Poor quality anti-malarial drugs (besides artemisinin) containing sub-clinical doses of (26, 27)
active drugs
5) Unusual genetic structure of Plasmodium populations in this region (1)

The interaction between the unique population genetics of Plasmodium species in Cambodia
and the preceding factors seem to make it an epicentre for resistance as it was here that most
of the successive waves of resistance (including other antimalarials like chloroquine, sulfadoxine
and pyrimethamine) appear to have originated [13]. Due to longer exposure duration, non-
artemisinin based anti-malarial resistance patterns (see figure 2 inref [1]) like chloroquine,
amodiaquine and sulfadoxine-pyrimethamine have a wider spread distribution [2]. For instance,
although many of these resistance patterns had origins in South East Asia (in the 1960’s for
chloroquine), chloroquine resistant P. falciparum then spread to Africa, which in combination with
no affordable effective alternative lead to a two- to three-fold increase in malaria-related deaths
in the 1980’s [28]. This well-known pattern of spreading drug resistance along with new evidence
of limited polymorphisms in P. vivax dihydrofolate reductase genes (suggesting changes in other
genes as responsible for drug resistance) demonstrates an expanding geographical range for
these resistance genes [29].
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Mechanisms of Drug action and Resistance

Plasmodium parasites are peculiar organisms, possessing different life cycle stages, each
highly adapted to the various cellular environments in which they are found; the cycling of these
different morphological states has made a complete radical cure elusive [30].

The first effective treatment came from drugs synthesised from the bark of the Cinchona tree
namely chloroquine [31]. Chloroquine’s method of function is to cause haem toxicity by inhibiting
Plasmodium from converting dimers of Fe(lll) PPIX (haematin) into crystals of haemozoin
which eventually causes membrane damage and lysis [32]. However resistant strains arose out
of chloroquine’s ubiquitous use, giving rise to a mutation in the pfcrt gene, which codes for a
chloroquine resistance transporter protein (PfCRT) on the membrane of the digestive vacuole
(DV) allowing chloroquine concentrations to decrease [32]. This prompted development of new
derivatives of chloroquine, but with varying efficacy and each complicated by additional resistance,
toxicity and patient compliance [32]. Derivatives of quinine compounds such as mefloquine were
effective but gave rise to untenable side effects which made it unsuitable for some cases, and
they too became the subject of resistance from Plasmodium parasites again via a mutation in the
pfmdr1 gene which codes for a transporter with analogous functions to PfCRT [32].

With the Cinchona bark derivatives being found to be limited due to the factors stated above
another possible solution was from artemisinins, the active anti-malarial compound also known
as «Qinghaosu», or the «Sweet Wormwood» [32]. Artemisinins act by releasing carbon-centred
radicals that target the structures of the cell, specifically cellular lipids, DV membranes, inactivating
proteins, and like the Cinchona derivatives — interfering with the production of hemozoins [32].
Currently artemisinins are the frontline therapy for P. falciparum, but again resistance in the
species has arisen through strains that have PfATP6 mutations (a single amino acid mutation,
Leu263) [33], as well as those strains lacking mutations in the genes atp6 and mdr1, suggesting
a non-mutually exclusive alternative mechanism [31].

Resistance Arising from Target Modification and Transporter Proteins

Malaria resistance can also be classified via two main mechanisms; firstly, those that are
target modification related such as the Kelch13 propeller single nucleotide polymorphisms with
artemisinin, and folate pathway enzyme modification (e.g. sulphadoxamine-pyrimethamine
resistance) [34]. Secondly, those that are transporter protein related such as chloroquine
resistance and multidrug resistance [35, 36]. The cellular mechanisms of Kelch13 artemisinin
resistance are relatively unknown, as the gene has only recently been discovered [9]. In 2014,
Ariey et al. stated that according to homology studies, the Kelch13 mutations destabilise the protein
domain scaffold and alter its function [9]. Based on the premise that the toxicity of artemisinin is
reactive oxygen species (ROS) dependent (although other mechanisms have been postulated
[35]), its function in regulating cytoprotective and degradative responses to external stress is
of interest [9]. A recent study by Mbengue et al. [37] demonstrated a biochemical mechanism
for the resistance to artemisinin by Plasmodium parasites. Briefly, in non-resistant parasites,
artemisinininhibitsphosphatidylinositol-3-kinase (PI3K), leading to a decreased production of
phosphatidylinositol-3-phosphate (PI3P). The PI3P molecule has an important role in parasite
protein export with infected erythrocytes, as shown in prior work by the same group [38].The
researchers propose that, in wild-type parasites, Kelch13 binds to PI3K, leading to ubiquination
and protein degradation. However, in artemisinin resistant strains, the Kelch13 C580Y mutation
confers less binding of the Kelch13 protein to PI3K, leading to increase in PI3K levels and
therefore, an increase in PI3P in the parasite [37]. Furthermore, introducing wild-type Kelch13
into resistant parasites resulted in a reduction of PI3P and resistance (measured as a decrease in
RSA). Likewise, the introduction of Kelch13 C580Y into sensitive parasites resulted in an increase
in PI3P and resistance (measured as an increase in ring-stage survival assay). Overall this study
demonstrated a connection between Kelch13 C580Y mutation, PI3K and its product PI3P, in
conferring resistance to artemisinin.

More is known about non-Kelch13 forms of resistance as they have been studied more
extensively. Transporter proteins are largely associated with DV of Plasmodium species, with
chloroquine and other quinine-based synthetics being shown to bind to haem and prevent its
detoxification process [2]. For example, transporter proteins can reduce the concentration of
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quinine derivatives such as chloroquine within the DV and thus interfere with their action. Other
proteins such as the glycoprotein coded by the fpomdr1 gene (a 162 kDa protein with a structure
similar to the ATP binding cassette [ABC] family of transporters and glycoproteins) have also
been postulated to interact with other resistance genes and proteins [36]. The folate pathway
of anti-malarial resistance arises via the target modification of the dihydropteroate synthase
and dihydrofolate reductase enzymes (due to point mutations in both genes that encode these
enzymes) which reduce the chemical binding affinity of the anti-malarials for those enzymes [36].
This mechanism confers resistance to sulfadoxine, dapsone, and pyrimethamine and proguanil
[36].

In a recent study utilising the P. bergheimouse model of malaria by Lin et al. [39], researchers
created parasites with mutations in enzymes that are involved in haemoglobin digestion, specifically
plasmepsin 4 (PM4) and berghepain 2 (BP2), and that with these mutations, they were limited to
reticulocytes and were of smaller size compared to wild-type parasites, across different stages
of the lifecycle. The most surprising finding by the researchers was that, although impaired in
haemoglobin digestion, these mutant parasites were resistant to chloroquine, even at high doses.
This observation indicates a new mechanism of resistance to compounds that specifically target
haemoglobin digestion and could have potential relevance to P. vivax infections, given that berghei,
like vivax, is also reticulocyte-restricted, and that resistance to chloroquine by vivax differs to that
of falciparum (that is, falciparum resistance to chloroquine is through mutations in the pfcrt and
pfmdr1 genes) [39]. How well this observation occurs in chloroquine-resistant P. vivax infections
remains to be elucidated. Interestingly, the chloroquine-resistant parasites remained sensitive to
artesunate, further highlighting the importance of treating cases of chloroquine-resistance with
artemisinin-combination therapies.

Further complicating drug-resistance is the findings from a study by Regev—Rudzki et al. [40],
demonstrating that P. falciparum infected erythrocytes can communicate between each other,
using exosome-like vesicles. In particular, they were able to demonstrate that genes conferring
resistance to drugs were able to transmit between infected erythrocytes. The spread of resistance
between infected erythrocytes will be another factor to address in the problem of spreading drug
resistance.

Addressing Resistance Pharmacologically

Given that the use of chloroquine, artemisinin and their common derivatives has given rise to
resistance, new drugs are being evaluated such as ferroquine, pyronaridine, piperaquine [41] and
quinolone-3-diarylethers [42]. Ferroquine, which has undergone successful Phase | trials [43], is
proposed to counter chloroquine resistance [44, 45] by utilizing a modified functional group at
the 4-amino position [30]. Its mechanism is characterised by disrupting membrane proteins and
the arresting of haemozoin formation [30]. Pyronaridine also contains a variation on the 4-amino
acid side chain and has entered Phase lll clinical trials [46]; however this variation on the side
chain determines a different mechanism of action whereby deleterious modifications on the DV
of late trophozoites and schizoints as well as the acting on haematin formation have made this
a viable option [47] (in this way operating similarly to its predecessor chloroquine) as well as
in combination therapy with artesunate [48]. Piperaquine was also shown to be effective until
resistance developed in China [31] and now is used with some effectiveness as a combination
therapy with dihydroartemisinin [49]. However although the mechanism of piperaquine has not
been fully elucidated, its structure is characterised by a 4-amino group modification and may
share a similar mechanism of action as chloroquine and pyronaridine.

A new class of drug which has been put forward in 2013 were the quinolone-3-diarylethers,
specifically ELQ-300 [42]. It has been shown that ELQ-300 targets the Q site of the both the P.
falciparum and P. vivax mitochondrial enzyme complex known as cytochrome bc, [42]. ELQ-
300 targets the liver and blood stages, as well has being effective against the exoerythrocitic
stages, schizonts, and inhibiting the formation of ookinetes and ooctyes [42]. Its mechanism of
action greatly differs from those of the chloroquine derivatives outlined above (where the pathway
involving the DV is targeted); here parasite oxygen respiration is rapidly inhibited [42]. Further,
in order to test for the possibility of resistance to this drug in the future an attempt to generate
resistant mutants was made and failed, suggesting that the development of resistance may not
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be as frequent compared to chloroquine, its derivatives and artemisinin [42]. This particular study
with ELQ-300 was done both in vitro and in vivo, showing good bioavailability in therapeutically
relevant doses [42] and if this drug did proceed to Phase | human clinical trials it would provide a
shift away from the traditional drugs outlined previously.

Effects of Malaria Resistance on World Health Organisation
Malarial Elimination Programmes

Section 6 of the WHO World Malaria Report 2014 [50] and other WHO reports [22, 51, 52],
discuss the current concern of P. falciparum resistance to drugs, in particular to artemisinin, which
has emerged in countries that constitute the Greater Mekong Subregion, such as Myanmar and
Thailand, as well as parts of South America.

In the majority of countries, the WHO recommends a three-day course ofan ACT for
uncomplicated malaria, which involves a fast acting artemisinin compound, in combination with
a second, longer lasting anti-malarial substance such as mefloquine. Since 2013, ACTs are
utilised as a first-line treatment option in 79 of 87 countries [50]. However the long-term utility
of ACTs is threatened by the emergence of artemisinin resistance in places like the Greater
Mekong Subregion where it may spread. ACT utility is also threatened by the use of artemisinin
monotherapies, which involve a 7 day treatment regime (compared to 3 days with an ACT), but
causes many patients to drop out of the treatment program early, thereby encouraging resistance
to continue [22].

In order to prolong the long term effectiveness of ACTs as useful treatment, the WHO is
recommending that a majority of countries to cease the use and marketing of artemisinin
monotherapies, in both public and private sectors, and to encourage the proper use of the ACTs
[22, 50, 52]. This in itself presents its own challenges, because the plan will involve targeting all
facets of the production cycle of artemisinin monotherapies, the complex dynamics of international
trade and in the enforcement of regulations by states. The WHO nevertheless gives a generic
framework for accomplishing this task of phasing out artemisinin monotherapies [22]. To further
assist in maintaining anti-malarial effectiveness, the WHO also recommends that countries
perform Therapeutic Efficacy Studies (TES) every two years at sentinel sites, which would serve
to guide treatment regimes and to monitor for suspected cases of resistance to anti-malarials,
particularly artemisinin.

While maintaining the effectiveness of ACTs is vital via phasing out artemisinin monotherapies,
it is also important to stop the movement of these resistance mechanisms. The WHO developed
in 2013 the “Emergency response to artemisinin resistance (ERAR) in the Greater Mekong
subregion: A regional framework for action 2013—2015” [53], a follow up of the 2011 “Global plan
for artemisinin resistance containment (GPARC)” report [54]. As a framework, this emergency
plan provides recommendations to contain the spread of resistance to other locations in the
Greater Mekong Subregion, which the WHO considers a feasible goal [50].

The WHO emphasises that, without combating these practices that contribute to resistance
spreading, the first line of defence against uncomplicated malaria, the ACT, would lose its
therapeutic ability. With no safe and effective alternative to replace artemisinin in the next
few years, the public health risk is even greater. A recent article by Lubell and collegues [55]
models the economic and human cost of artemisinin resistance, with an increase in mortality of
approximately 100,000 people per year, with productively losses of US$385 million and increases
in medical costs of US$32 million per year. These “ballpark” estimates are a cause for concern.
However, the good news is that from past experience, the removal of a drug pressure in an area
of resistance, these resistance genes confer reduced survival and fitness to parasites relative to
non-resistance parasites, which can serve to increase the life span of the corresponding drug
[22, 56].

Conclusions
Considering that artemisinin and other antimalarial drugs such as quinine and chloroquine
resistance is already well established in South east Asia, with non-artemisinin based anti-
malarials spread around the world [22, 57] and that artemisinin is a last line of chemotherapy for
P. falciparum, a vigorous response and containment policy is required to avoid spreading of these
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resistance genes amongst Plasmodium species [22, 50]. Surveillance programs for resistance
need to not only take into consideration the major species like P. vivax and P. falciparum but also
need to monitor the other 3 Plasmodium species as well to avoid a disease succession scenario
where one form of the disease becomes predominate as another one wanes (i.e. P. knowlesi).
The scope of current malaria control research is very diverse and with the addition of molecular
methodologies and the sequencing of the P. falciparum and P. vivax genomes providing new
targets for chemical and treatment control as well as new tools in terms of molecular markers
(surveillance) have become available as a result of increasing understanding of the disease
agents and resistance molecular mechanisms [58-60].

Part of the problem with artemisinin resistance is that it is a recent phenomenon and current
knowledge is far from being comprehensive in both the artemisinin mechanisms of action and
the resistance mechanisms. Diverse approaches involving changing prescription behaviours,
as proposed by the WHO through policy and legislative means [22], encouraging more malaria
control and surveillance research and altering the balance of activity of anti-malarial programs
based on the on-going surveillance results. For example a staggered complementary approach
could be used if artemisinin resistance surveillance shows an increase in prevalence then a switch
to vector control or transmission could be used in addition to evaluating the need for different
prescribing approaches of other anti-malarials. This approach could use the assumed fithess
cost of the resistance mechanisms to advantage assuming that compensatory mutations have
not occurred. The emergence and spread of malaria resistance is a clear and present danger to
the progress made in recent years by the WHO on their ability to control the spread and damage
caused by malaria.
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Pedepart

[1Ba Hanbonee pacnpoCTpaHeHHbIX LUTaMmma NapasuToB, BbI3bIBAOLLME Manspuio y Yernose-
ka, — aT1o Plasmodium falciparum v P. vivax.

[Mpobnema, kacatoLlasica nevyeHnss aTnx donesHen, ato npobnema yCTOMYMBOCTU K rekap-
CTBEHHbIM MpenapaTtam. YCTOWYMBOCTb K NleKapCTBEHHbIM NpenapaTtam YacTo BO3HUKaET BCea-
CTBME KMIOYEBBIX MyTaLMi NpW HenpaBuibHOM BbIbOpe MeToAa NeveHnsl, U yxe NpogeMOHCTPU-
poBana CBOI CMOCOBHOCTb K rnobanbHOMY pacnpoCTPaHEHNIo, 3aTPyAHSSA AalbHeNLWyo pas3pa-
60TKy COBpeMeHHbIX 1 Gonee addeKTMBHbIX NeYebHbIX NporpaMm, Takmx Kak nporpaMmmbl Bee-
mupHow OpraHunsauum 3apasooxpaHeHus (BO3). B aton ctatbe Mbl paccMaTpuBaeM MCTOPUIO
NPUMEHEHNS NPOTUBOMAanSAPUNHBLIX CPEeACTB, Pa3BUTME YCTOMYMBOCTU K HUM B Adpurke n Asuu,
MexaHu3M OeNCTBUS NleKapCTBEHHbIX NpenapaTtoB W MeKapCTBEHHYI0 YCTOMYMBOCTb, a Takke
BNMNSIHWE YCTONYMBOCTU Ha nonutuky BO3.

KntoueBble cnoBa: Mansipus, nekapcTBeHHas yCTOMYMBOCTb.
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Pedepar

Llenb nccnenoBaHua — wn3ydeHne 3PEEKTUBHOCTU HOBbIX aHTUrENIbBMUHTUKOB LLUMPOKOrO
crnekTpa AeNCTBMS NPU OCHOBHbIX reNIbMMHTO3aX KPYMHOrO poraToro ckota.

Martepuanbl 1 meToabl. [MpoBeAeHoO 4 onbiTa MO UCMbITAHUIO AHTUrENbMUHTMKOB MPU renb-
MWHTO3aX KPYMHOro poraTtoro ckoTa B YCNoBUsAX X03ancTs Bonoroackon obnactu. B nepsom onbi-
Te Ha 125 ronoeax KpymHOro poraTtoro ckota rnpu acLmonese UCMbiTanu Ha pasHbIX rpynnax
XKMBOTHbIX MO 25 ronos B kaxaon cackoumna B gose 10 mr/kr, renbMuumg B gose 5,25 mr/kr no
B, anbbenpason B gose 15 mr/kr, peson B gose 14 mr/kr, anbbeH B 4o3e 10 Mr/kr ogHOKpaTHO.
OhheKkTMBHOCTL NpenapaToB y4MTbIBaANM MO pesynbraTtaM KONpoOoBOCKONUM A0 U vepes 45 cy-
TOK nocre gerenbMnHTU3aumm. Bropow onbiT npoBeny npy napamguUcTomMo3e KpynHOro poraToro
CKOTa C MCMbITaHNEM TeX e npenapartoB. B 3, 4 n 5-m onbiTax ncnonb3oBanu Te e npenapatbl
COOTBETCTBEHHO MPY MOHME3NO3€E, CTPOHIUMATO3aX MULLIEBAPUTENBHOMO TPAKTa 1 AUKTUOKaynese
MOMoAHsIKa KPYMHOro poraToro ckoTa.

Pesynbrathl n 06cyxaenve. MNpu dacumonese KpynHOro poratoro ckota apeKTUBHOCTb CO-
ctaBuna cackouunaa u rensmmumaa 100 %, desona 92, anbbeHa 76 %, npu napamdpurcTomose
cootBeTcTBeHHO 100 %, 84, 80 n 68 %. SPPEKTUBHOCTL NP MOHME3NO3€E KPYMHOrO poraTtoro
ckoTa 6bina paBHou renbmuumaa u esona 100 n anbbeHa 92 %, a npu Xenygo4HO-KULLEYHbIX
cTpoHrnnaTo3ax cdesona 100 %, renbmuumaa 92 n ansbeHa 84 %. MNpu gukTnokaynese addek-
TMBHOCTb cocTaBuna renbmuumaa 88 %, desona 92 n anbbeHa 80 %.

Knrouesbie crioga: aHTUTENbMUHTUKN, TENbMUHTO3bI, TEPANUS, KPYMHbIA POraTbIi CKOT.

BeepeHue

[enbMMHTO3bI KPYMHOrO POraToro ckoTa npu NacTbuLLHOM coaepXKaHUM LUMPOKO pacnpocTpa-
HeHbl B Bonorogckon o6nactu n NpUYMHSAT CKOTOBOAYECKUM XO35IMCTBaM 3HAYMTENbHbINA 39KOHO-
Muyeckmn yuiepb [2]. OgHum n3 3BeHbeB adheKkTMBHOM 60pbbbl C HUMU SBNSETCA MPUMEHEHMWE
BbICOKO3((EKTUBHBIX, U B TO € BPEMS, MaroTOKCUYHbIX XMMUOTEPaNeBTUYECKMX MpenapaTos
aHTUrenbMUHTHOTO Aenctems [1].

B cBA3K ¢ 9KONOro-ann3o0TUYECKON CUTyaumen no renbMUHTO3am B U3y4aemMoM pernoHe, B
YaCTHOCTM: 3HAYUTENBHBLIM PacNpoCTpaHEHNEM psiia reflbMUHTO30B B XO35ICTBaXx, B TOM YUCIIE,
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YyacTo npoTekarwLX B BUAE MUKCTUHBa3MM [3, 4], HECBOEBPEMEHHON ANArHOCTUKOMN, OTCYTCTBU-
eM TepaneBTUYECKMX Mep UMK NPpUMEHEHEM Ccnabo3dPhEKTUBHBLIX aHTUTENbMUTUKOB, BO3HMKNA
Heo6X0QUMOCTb M3YYEHUsT Ha NPaKTUKE AOCTYMHbIX NpenapaToB A UX LWMPOKOro NpUMEHEHNS
B XO35AMCTBAX MOSTIOYHOrO CKOTOBOACTBA.

M3 aHanu3a nuTepaTypHbIX WCTOYHMKOB MO U3YYEHUK XMMUOTEPAMNEBTUYECKUX aHTUrenb-
MUHTHbIX NPenapaToB M3BECTHbI ONpeAeneHHble TPeboBaHNUS K MX MPUMEHEHWIO MO AaHHbIM 3¢h-
(PEKTUBHOCTUN, NEPUOANYHOCTU N KPATHOCTU NMPUMEHEHNUS, MOBOYHOMY AENCTBUIO HA NPOAYKTUB-
HOCTb XXWBOTHbIX, ONTUMaribHble 4O3MPOBKU U T. A. [5, 6].

Mcxops n3 atoro, Hamm Gbina nocTaeneHa 3agaya Ucnbltatb psg Hanbonee OOCTYNHbIX npe-
napaToB C NEPCMNEeKTUBO LUMPOKOrO CneKkTpa TPeEMaToAOLUMAHOrO, LIeCTOAOLMAHOIO U HEMATo40-
UnaHoro AencTBusa ¢ onpeneneHvemM Havbonee apPeKTUBHBIX U3 HUX MPUMEHUTENBHO K YCro-
BMSIM MOJTOMHOIO CKOTOBOACTBA. B mx umcne: dackouma rpaHynsl, rensmuumg rpaHynsl («HBLY
Arposet3awmta C. N.»), dbeson (BHUUM).

MockonbKy B GOMbLUIMHCTBE XO3AWCTB perMoHa npoBoAsATC AerenbMUHTU3auUM ¢ UCMONb30-
BaHVeM rnpenapaToB Ha OCHOBe ansbeHpasona, B kadecTse 6a30Boro npenapara Bbibpanu ans-
6eH rpaHynbl («HBLL ArposeT3awmta C. .»).

MaTepuansi u meToabl

McnbiTaHna npenapaTtoB NpoBOAUNY MPEeNMyLLECTBEHHO Ha MonogHsike B 2006-2014 rr. B
X03s1cTBax, Hebrnaronony4Hblx No dacumonesy, napamgunucToMmaosam, MOHUESNO3Y, XKeNnyaoy-
HO-KMLLEYHbIM CTPOHIUIIATO3aM U OUKTMOKayrne3y B CPOKM, YCTAHOBMEHHbIE C y4eTOM Guonoruu
BO30yauTENEN B YCINOBUSIX N3y4aeMoro pernoHa. A deKTMBHOCTb NpenapaToB onpeaensnu me-
TOOOM KKPUTUYECKOTO» U «KOHTPOMbHOro» TECTOB MO pe3yrkratamM KOnpoOBOapBOCKOMMYECKMX
obcnefoBaHniA XKNBOTHBIX 40 M Mocne aerenbMUHTM3auun Yyepes 10—45 cyT B 3aBUCMMOCTH OT
TaKCOHOMMYECKOW NPUHAANEXHOCTUN reNbMUHTOB.

Onbim 1. AHTUreNbMWHTHYO 3(EKTMBHOCTL MpenapaToB onpeaensnu npu dacumonese
kpynHoro poratoro ckota B OO0 CIIK «Xaposckuii», CIK «[Mprosepbe» XapoBckoro panoHa,
CIK «CeBepHas chepma» Bonoroackoro pavioHa. Xo3sicTea nogdupanu no npyMHUMNY aHanoros
C Y4YETOM MPUPOOHO-3KOMOrMYECKOM 30HbI, 3KOHOMUYECKOTO COCTOSIHUA, TEXHOMNOMMM COAEpKa-
HWUS 1 OpYrnx nokasaTtenemn.

Mo pesynsrataM KONMPOOBOCKOMUYECKNX UCCIEN0BAHNUIA BbIABNANN MHBA3MPOBAHHbLIX dacuu-
onamu XMBOTHBIX U (DOPMUPOBanM Ux No rpynnam (25 ronoB B Kaxaow): Ha NepBoW rpynne uH-
Ba3UPOBaHHbIX XXUBOTHbIX UCMbITbIBaNu dackouung B gose 1 r/10 kr (10 mr/kr no [B) ogHokpaTHO
npu ckapMnMBaHWM B CMECU ¢ KOMOMKOPMOM; BTOPOW rpynne — renbmuumg B gose 7,5 r/100 kr
(okcuknosanug — 5,25 mr/kr, anbbeHgason — 15 mr/kr no 1B) B cmecu ¢ KOHLEHTPMPOBAHHBIMU
KOpMamy OJHOKpaTHO; TPETbel rpynne XMBOTHbLIX 3agaBanv ¢e3on B BUAE BOOHOW CYCreH3uK
ogHokpaTHo B fose 20 mr/kr (14 mr/kr no [B); B yeTBepTOM rpynne ucnons3osanv 6a3oBbIv npe-
napat ansbeH B gose 5 r/100 kr (10 mr/ kr no [0B) ogHokpaTHO B cMecu ¢ kombBrkopmoM. [NsiTas
rpynna »KMBOTHbIX Npenapar He nory4arna v crnyxuna KoHTponem. KonpooBockonuyeckue uccne-
[0BaHUs BCEX Py XXMBOTHbIX NPOBOAUNY A0 1 Yepes 45 cyT nocne obpaboTku.

Onbim 2. MNpenapartbl UCMbITbIBaNy Npu napamucToMmnao3e KpyrnHOro poratoro ckota B Tex
Ke XO3ANCTBAxX U MO TOM XXe MeToauke, Kak 1 npu dacumonése.

B nepBoi rpynne nHBa3MpoBaHHbIM XXMBOTHLIM 3adaBanu dackoumg B gose 1,25 /10 kr (12,5
mr/kr no [1B) oAHOKpaTHO B CMeCcK ¢ KOMOGMKOPMOM, BTOPOW rpynne — rensMuuna B gose 7,5 r/100
kr (okcuknosanng — 5,25 mr/kr, anbbeHgason — 15 mr/kr no [1B) ogHOKpaTHO, TpeTben rpyn-
ne — ¢e30n B BYAE BOAHOW CycrneH3un ogHokpaTHo B fo3e 20 mr/kr (14 mr/kr no [B), yetBepTon
rpynne — 6a3oBbIi npenapart anbbeH B gose 5 r/100 kr (10 mr/ kr no [1B) ogHOKpaTHO B cMecu ¢
KoM6ukopmoM. lMsTasn rpynna KMBOTHBIX CIYXKWUa KOHTPOMEM.

Onbim 3. AHTUreNnbMUHTHYIO 3O(PEKTUBHOCTL NPenapaToB Npu MOHWE3M03€e KPYMHOro pora-
TOro CKOTa M3yyanu B CenbCKOX03sMCTBEHHbIX apTensx OO0 «Cornacve» n «[pyxba» beno-
3epCKOro panoHa, NogobpaHHbIX MO NPUHLMMNY aHanoroB.

>KnBOTHBIM NepBoi rpynnel 3agasanu rensmuuma B gose 3,75 r/100 kr (okcmknosanug — 2,5
mr/kr, anbbeHgason — 7,5 mr/kr no [1B) B cmecn ¢ KOMOMKOPMOM OLHOKPaTHO, BTOPOM rpyn-
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nbl — ¢pe3on B BMAe BOAHOW CyCneH3un ogHOKpaTHO B Aose 5 mr/kr (3,5 mr/kr no [OB), TpeTben
rpynnbl —6a3oBbIvi npenapar anbbeH B fose 3,75 r/100 kr (7,5 mr/kr no [1B) ogHOkpaTHO B cMecK
C KOHLIEHTPMPOBAHHbIMI KOpMaMK. YeTBepTas rpynna XMBOTHbIX NpenapaT He nonyyana.

KonpooBockonuyeckue nccnefoBaHms BCeX rpynn XMBOTHbIX NpoBoaunu Ao obpaboTku u
yepe3 30 cyT nocrne. APPEKTUBHOCTL NpenapatoB onpeaensny Kak U B NpeaLlecTBYHLWMX
onbiTax.

Onbim 4. VicnblTaHne npenapaToB B yKa3aHHbIX 403axX NPU XXeNy4o4HO-KULLEYHbIX CTPOHIUMS-
TO3ax KpynHoOro poraTtoro ckota nposoaunu B xo3sarnctee CIMK «Cokon» CoKonbCKoro pamoHa no
MEeTOoAMKe, ONMCaHHOM B onbiTe 3.

Onbim 5. OnpeneneHne apeKTUBHOCTN aHTUrENTbMUHTHBIX NPenapaToB Npu AUKTUOKayre3e
KpPYMHOro poraToro ckoTa ocyuiecTtsnanm B xo3ancteax 3A0 «LLynckun» n konxosze 3A0 Ad «3a-
BeT» MexaypeyeHckoro pavioHa. cnbiTeiBanu Te xe npenapaTtbl U MO TOW Xe MeToauKe, YTo 1
NPW XXenyao4HO-KMLLIEYHbBIX CTPOHIUIIATO3aX KPYMHOro poraTtoro ckoTa Ha 4 rpynnax XMBOTHbIX MO
25 ronoe B Kaxaomn.

KonponapBockonuyeckme MccrnegoBaHns BCEX rPynn XMBOTHbIX npoBoavnu o u vepes 10
CyT nocne fayv npenaparos.

PesynbraTthl n 06cyxaeHue

Onbim 1. ®ackouma v renbMuumna B NpMMeHEHHbIX fo3ax nokasanu 100%-Hbin addekT. Pe-
3on nposiBun 92%-Hyto adeKTMBHOCTb, Y ABYX XMUBOTHbIX B dhekanuax obHapyxusanu snua
dacumon. N3 B «kpuTnyeckom Tecte» coctasuna 99,3, B «kKOHTponbHoM Tecte» — 99,5 %.

BasoBbIt npenapat anbbeH okasancsa meHee adekTnBHbIM. 3 cocTasuna 76 %, B deka-
NNSIX LUECTU XMBOTHbBIX OOHapyxusanu anua dacumon.

Takum obpasom, npu chacumonese KpynHOro poratoro CKoTa BbICOKMM aHTUrENbMUHTHBLIM 3d0-
dekTom obnagatot packouma 1 renbMyLmna, YTo CBA3aHO C BbICOKMM TPemMaToaoLuaHbIM CBOK-
CTBOM OKCMKI103aHMAaA, COCTaBISOLLMM OCHOBY 060MX NpenapaTos.

®e3on u anbbeH okazanuck MeHee 3EKTUBHBIMU, HO MPU OTCYTCTBMM BbIOOpa, UX Takke
MOXXHO MCMONb30BaThb ANs AerenbMUHTU3aLMK XUBOTHBIX Npu hacumonese.

Onbim 2. ®ackoumna npy napamdurcrTomaTosax KpyrnHoro poratoro ckora nokasan 339 100 %,
renbMuung — 84 %. Y YeTblpex XUBOTHbIX B 1 I dpekanuin Haxoamnu ot 2 Ao 6 3K3. auy napam-
cmuctomng,.

Mocne npumeHeHns desona npy NOBTOPHOM KOMPOOBOCKOMNMYECKOM obcrnefoBaHmmn 5 xxmBoT-
HbIX OCTaBanuncb UHBa3NPOBaHHbLIMK Npy 06HapyxeHnn 1—4 anu B 1 1 dekanuii.

AnbbeH nokasan 68%-Hbln 3P dEKT. 8 XKUBOTHLIX OCTABaNMCb MHBA3NPOBAHHbLIMW NPU OOHa-
pyxeHun B 1 1 bekanuii 3-8 auy napamductommg,.

Haunbonee aphekTVBHLIM aHTUrENbMUHTHBIM NPenapaTtoMm U3 UCMbITaHHbIX Npy napamMmdu-
CTOMMA03€ KPYMHOrO poraToro ckota okasancs dackoumd. AnbbeH nokasan HavMMeHbLUY 3g-
(PEKTUBHOCTb, MOSTOMY HaMV HEe peKOMeHAyeTCA ANs AereNbMUHTU3aLUMM XNBOTHbIX NPU Napam-
cdmctommngose.

Onbim 3. Tenbmuuma n cbeson nokadanu 100%-Hyto 33. Mocne npumeHeHusa anbbeHa vepes
30 cyT nocne aerenbMUHTM3aLMKN Y ABYX XUBOTHbIX OOHapyxmBanu 2 u 4 ak3. uL, MoHne3ni B 1
r pekanui.

OnbIT nokasan, YTo Ang AerenbMUHTU3aUMmM NPOTUB MOHME3N03a 3PAEKTUBHO NPUMEHEHNE
BCEX WUCMbITAHHbIX NPenapaToB.

Onbim 4. Tenbmuung B gose 7,5 r/100 kr nokasan 33 92 %, T. K. Yy ABYX XXMBOTHbIX Oblnn 06-
Hapy>eHbl anua cTpoHrMnaT — 1 1 3 3k3./r hekanun.

®e3on B gose 5 mr/kr nokasan 100%-Hyto 33, anbbeH B pose 3,75 r/100 kr — 84 %, T. k.
YETBEPO XMBOTHbLIX OCTaBaN1Ch MHBa3NPOBaHHbLIMU: Npu nccnegoBaHun Yyepes 10 cyT nocne 06-
paboTkn y Hux obHapyxusanu 8—11 ak3. auu B 1 r hekanuin.

Takvum obpa3oM, Hambonee ahHEKTUBHBIM 1 PEKOMEHAYEMbIM AN AerenbMUHTU3aunm npo-
TUB CTPOHIMIATO30B KPYMHOrO poraTtoro ckoTa siBnsieTca dpeson. Menbmuumg v anbbeH Takke
SIBNSTCA AOCTATOYHO 3PPEKTUBHBIMU 1 MOTYT ObITb UCMOMb30BaHbI ANA AerenbMUHTU3aLUN.

Onbim 5. FTenbmuumg nokadan 33 88 %, T. K. y Tpex XMBOTHbIX Yepe3 10 cyT nocne 06paboTku

obHapyxwuBanu ot 3 0o 5 nnuuHok B 1 r dpekanui.
' Camomorckan HA © Mypassesa AA O © Samoyvekaya 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 77




POCCMMCKMMN NAPAIUTONOrMUECKMM XXYPHAN

RUSSIAN JOURNAL OF PARASITOLOCY

®e3on nokasan 33 92 %. Y ABYX XMBOTHbIX Yepe3 10 cyT nocne AerenbMnHTM3aunmM obHapy-
Xueanu no 1 n 3 ak3. nnumHokK B 1 r chekanumm.

AHTUrenbMUHTHbIE MOKa3aTenu anbbeHa okazanuck Hke — 33 coctasBuna 80 %. Y naTv xu-
BOTHbIX OGHapy>uBanu ot 5 Ao 9 aK3. NMYNHOK AnKTMOKayn B 1 1 dhekanvn.

B onbITe HM oguH 13 ncnbiTyemblx Nnpenapato He nokasan 100%-Horo adhdpekTa npu AUKTUO-
Kayrnese KpynHOro poraTtoro ckota, HoO 3EKTUBHOCTb KaXA0ro U3 HUX Obinia 4OCTaTOYHO BbICO-
Ka, 1 UX MOXXHO peKOMeHA0BaTb AN AereNbMUHTU3auuM Npu AUKTUOKaynese.
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Abstract

Objective of research: to study the efficacy of new broad spectrum anthelmintic drugs for tre
ating main helminthosis in cattle.

Materials and methods: 4 experiments were conducted to test the anthelmintic drugs used
against helminthosis in cattle in conditions of Vologda region. In the fist experiment were involved
125 animals with fasciolosis divided into different groups by 25 animals in each group which got
the single doses of: fascocide at a dose of 10 mg/kg, helmicide — 5,25 mg/kg according to the
active ingredient, albendazole — 15 mg/kg, fezol — 14 mg/kg, alben — 10 mg/kg.

The efficacy of preparations was registered according to the results of coproovoscopy before
and 45 days after dehelmintization. The second experiment was performed at paramphistomosis
in cattle with the use of the same preparations. In the 3, 4 and 5 experiments we used the same
preparations at moniesiosis, strongylatozis of the digestive tract and dictyocaulosis in young
cattle, respectively.

Results and discussion: at fasciolosis of cattle the drug efficacy was: for fascocide and
helmicide — 100 %, fezol — 92, alben — 76 %, at paramphistomosis 100 %, 84, 80 and 68 %,
respectively. The drug efficacy at cattle moniesiosis was: of helmicide and fezol — 100 %, alben —
92 %, and at gastro-intestinal strongylatozis: of fezol- 100 %, helmicide — 92 and alben — 84 %.
At dictyocaulosis the efficacy was: of helmicide — 88 %, fezol — 92 and alben — 80 %.
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PA3PABOTKA HOBbIX METOAOB OBE33APAXWBAHUA
Pbib U PbIBHOU NPOAYKUUUN OT METALEPKAPUA
OPISTHORCHIS FELINEUS RIVOLTA, 1884
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Llenmp napa3umonoauu UM33 PAH, 119071, Mocksea, JleHuHckuli npocniekm, 33, e-mail: apelgunov@
list.ru

Pedepar

Llenb nccnenoBannsa — paspaboTka apdekTnBHBIX 1 3HeprocbeperatoLmx MeTogos 06es3a-
paxuBaHus pbib 1 pbIBHON NPOAYKUMN OT JIMYUHOK OMMUCTOPXUA KaK B MPOMBILLIEHHbIX, Tak U B
JOMaLLHUX YCIOBUSIX.

MaTtepuanbl u MeToabl. B onbiTe ncnonb3oBanu s3ei, CNIOHTAHHO 3apaXXeHHbIX MeTaLepkapu-
amu Opisthorchis felineus. nsi 06paboTku 3apaxeHHON ONMCTOPXMAAaMM pbibbl NPYMEHSINN BaKy-
YMHYI0 00paboTKy, aneKTpoanHaMmnyeckmii yaap, ynsTpasBykoByto 06pabotky n CBY-uanyyeHue.
Metauepkapuu O. felineus Bbigensanu MeTogoM MCKYCCTBEHHOro nepesapvBaHus. XKusHecno-
COBHOCTb MeTaLepKkapueB Onpeaensnn no CoXpaHeHWo MopdOrOrMYeckon CTPYKTYpbl MeTa-
LepKapueB, UX NOABMXKHOCTU, SKCUUCTMPOBAHUIO NIMYMHOK NOA AEWCTBMEM TPUMCUHA, METOLOM
6uonornyeckon Npodbl (IKCNepUMEHTarnbHOE 3apaXKeHWe 30/10TUCTbIX XOMSIHYKOB U Benbix Gec-
NMOPOAHBIX MbILLEN).

Pesynbratbl n 06CyxaeHve. YCTaHOBNEHa YCTOMYMBOCTb MeTaLepkapyin ONMCTOPXMNCOB K Ba-
KyyMmy, anekTpoanHammnyeckomy yaapy 1 ynstpa3ssykoBor obpaboTke, 4TO BO MHOTOM onpeaens-
€TCs CTPOEeHMEM UX Kancyrbl. ToNbKO NpW MCMOMNb30BaHUM ObITOBON MUKPOBOMHOBOW MNeyn npo-
NCXOAMIO MonHoe o6e33apaxvBaHne pbibbl OT MeTaLepKkapuii onNucTopxma.

Knroyesnie crnosa: onuctopxo3, CBY-nanyyeHne, BakyyM, anekTpornapoaMHaMmmyeckuii yaap,
yNnbTPa3ByKOBOE M3ny4veHne, pbiba.

BBepeHue

OCHOBHbIM UCTOYHWMKOM 3apaXeHWs1 HAaCENEHNs1 ONUCTOPX030M sIBNsieTcs pbiba JoMallHero
NPUroTOBMEHNS, OTIIOBIIEHHAsSt CAMOCTOATENBHO UMK KYMNIeHHas ¢ pyk y pbibakos. XKnsHecnocob-
HOCTb MeTauepkapuin Opisthorchis felineus Rivolta, 1884 wupoko nssectHa [1].

OpHVM 13 BaXKHEWLIMX HanpaeneHun NpodunakTMkM ONMMCTOPX03a Yy HacerneHus SBnaeTcs
obpaboTka MHBa3NpoBaHHOW pbiObl, obecnevmBalLas 06e3BpexrBaHNe Metauepkapues, He
TOMbKO B NPOMBbILUMIEHHBIX MacLluTabax, HO 1 B AOMALLHUX YCNOBUSX.

Mo Hopmam CaHllunH 3.2.569-96 [7] nonHoe obe33apaxuBaHue pbid 1 pbIGHON NpoayKUMK (T.
e. rmbenb MeTalepKkapuii onncTopxos) npoucxoaut npu — 28 °C 3a 32 4, a npy nocone Macco-
Bas [oNns conu B Msice pblb gomkHa coctaenaTe 14 %, a npogomkmTensHocTb nocona 40 cyT.

Llenbto Hawmx uccnenoBaHnii Gbin NOMCK HOBBIX APMEKTUBHBIX U 3HeprocbeperaroLmx me-
TopoB obeszapaxuBaHus pbld U pbIGHON NPOAYKUMM OT NIMYMHOK OMUCTOPXMA Kak B MPOMbILL-
NEHHbIX, TaK U B AOMALLHNX YCNOBUAX, ANS YEro Hamm M3y4eHo BNUsSHWE BaKyymMHON obpabor-
KW, 3MNEeKTPOAMHAMMYECKOro yaapa, ynbTpasBykoBon obpaboTkm n CBY-n3nyyeHnst Ha BbhxuBae-
MOCTb MeTaLepKapui onnMcTopX1CoB.

e o L e b L .
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Haunbonee adhdekTUBHbIM (pa3pyLuaroLiM) UCTOMHUKOM BO3OEWCTBUS 3MEKTPOMArHUTHOro
nons (3MIT) Ha xuBoW opraHnam [2] ABNsSieTCA MMMYNbC TOKa BbICOKOTO HaMNPsKeHWs, UMEILLMIA
HaHOCEKYHHble MapameTpbl: ANUTENbHOCTL (hpoHTa T, <50 HC MpW ANWUTENBHOCTY MMMYyrbca
t, < 350 Hc. YacToTta «nogjaun» Umnyrbca (CKBaXxXHOCTb MEXAY UMMYNbCaMu) MOXKET MEHATLCS
B LUMPOKMX npedenax: oT eauHny 'y 4o Heckonbkux aecatkoB K. Takon pexum Bo3nencTBus
OMI1 Ha noborn 06bEKT SKBUBANEHTEH MTMAPOAUHAMUYECKOMY yaapy, T. €. MPUNOXEHUIO K 0Obek-
TY NPaKTU4ECKM MIHOBEHHO CUIbl B MEraBbICOKUX 3HAYEHMSIX, KOTOPbIE MPEBbLILIAKT NPOYHOCTb
COeVHEHUI B paccMaTpMBaeMoM oObeKTe.

Takoe BO3gelCcTBME NPOLLE BCEro OpraHn3oBaTh B BUAE dMekTpu4eckoro paspsaa (npobos)
npoMexyTka, 06pa3oBaHHOrO ABYMS 31EKTpoAaMM, pa3MeLLeHHbIMU B COCyAe C BOAOW, co3aa-
Bas adhcpexT KOTKMHA, T. €. NosBNEeHne rnapoyaapa Unmn yaapHbIX BOMH CO CKa4YKOM OABMEHUSA Ha
nx ppoHTax ¢ amnnutygon ceeiwe 1000 atm. (100 MMa).

B nto6owi xnaKocTn Npy NPUoXeHU BbICOKOBOMNBTHOMO MMMNYSbCa K 3NEKTPOAAM, NMOrpy>KeH-
HbIM B Hee, 06pa3yeTcst HeOAHOPOAHOE Nore 1 BO3HMKAaET anekTpuyeckuii npoboi (pas3psag), nep-
NEeHOMKYNAPHO OCKM KOTOPOrO BO3HMKAIOT yAapHbIe aKyCcTu4eckne BOMnHbl (rapoyaap) B TedeHne
OeNCcTBMA MMNyrnbca pas3pagHoro Toka. JToT addekT HocuT Ha3dBaHue «addpekta [. KOTKnHaY.

C packpbituem acppekta KOTkMHa BO MHOMMX 06nacTax msnkn, SrneKTpOXMMUM 1 HAHOTEXHO-
MOrMIM CTanu LWMPOKO UCMONb30BaTh AMNEKTPUYECKUA UMMYIbCHBIN paspsag B XUOKOCTAX Kak npo-
CTENLLUMI UCTOYHWK YAapHBIX BOMH CO ckadkamu aasneHus 4o 100-teH MlMa (Teicaum atmocdep)
6e3 HarpeBa ¢ HanoXXeHWem MOLLHOIO NePeMEHHOr0 3N1EKTPOMAarHMTHOMO Mons.

M3BeCTHO, YTO MOSABMNEHWE yAapHOW BOMHbI COMPOBOXAAETCA MNepefavei areKTpuYeckomn
3Hepruu B kaHan paspsaaa. BHeapeHue B kaHan nMnynbCHOIO (Aaxe MUKPOCEKYHOHOro) paspsaa
3Heprum okono 1 [x okasbiBaeTcsa goctatouHbiM Ans 100%-Horo obessapakmBaHus BOOHOW cpe-
Obl. QTOT ahdeKT cervac LUMPOKO UCMOMb3YHT B MUPOBOW NPaKTUKE BOAOMNOATOTOBKU M O4UCTKU
PasnMYHbIX CTOKOB MPOMBILLIIEHHOTO, KOMMYHarbHOIO U CEMbCKOXO3AMCTBEHHOIO NPON3BOACTB.

®Pusmyeckn ynsTpa3ByKoBOE BO3OENCTBME HA BMOOOBHLEKTHI XapakTepn3yeTCsi BO3HUKHOBEHU-
eM konebaHuii paboyert cpeabl. [Ans 4OCTUXKEHMS peXnMa MakCMMarbHOro BO3gencTBmS akycTu-
YeCKOro n3nyyeHns Ha obbekT HeobxoaMMo, B NepByo ovepeb, NoAobpaTe PEXMM U3NyYeHUs,
npy KOTOPOM B OOBbEKTE BbIAENSIETCS MakCMMyM dHeprun. Ho nockonbKy cam OObekT, Kak -
601 >xunBow opraHmam Ha 80 % cocTouT U3 BoAabl U, K TOMY Xe, pa3MeLLaeTcsl B BOAE C 3aAaHHbIM
KO3 (PMUMEHTOM MOrMOLLEHNS, TO pabounin pexxum BbIGUPalOT N0 MaKCMMyMy BKIa[blBaeMON
3Heprum, 3aTpadmBaemon Ha npeobpasoBaHne Boabl [5]. VIHbIMK cnoBamu, BO3OENCTBUE aKyCTU-
YEeCKOro U3NyyYeHnst TOKAECTBEHHO BO3AENCTBMIO HA 06bekT OMIT (anekTpomarHuTHoe nore).

MakcmanbHasi KOHUEHTpaumsa noryyYyaembliX MOHOB M SMEKTPOHOB Ha OObEeKT (BTOpUYHOE
BO3[eNCTBUE HA HEOOHOPOAHOE MO CTPOEHMIO BELLECTBO) OyAeT npu YCroBMM pe3oHaHca, T. €.
npu YacToTe MEXMOINEKYAPHOW CBS3N B BoAe. Hann4yme MOHOB 1 3neKkTpoHOB B 06beme npuBo-
OWT K BO3HUKHOBEHUIO cobcTBeHHOro OMIT yxe He3aBMCUMO OT rryOuHbI NMPOHMKHOBEHNS 3BYKO-
BbIX BOJSIH B peakTope. B atom criyyae ato cobctBeHHoe (BTopuyHoe) SMI Byaet MakcmansHo
BO34ENCTBOBATb Ha OOBLEKT, OCYLLECTBNASI B HEM MPOLECChbl COHOXUMUKU MO Nogobuto pagnoxm-
MUK, TONBKO C MakCUMarnbHO JOCTUXUMOW [030W MOrMOLLEHNS.

[Mpu HarpeBaHWUM NpodyKTa ToKamm BbICOKOW YacToThbl U B none CBY Bo3gencTteme Tenna Ha
MUKPOOPraHn3Mbl NMPOUCXOAUT He TOMbKO MyTEM TEMMONepenayn OT OKpyxatoLlen cpeapl (npo-
OYKTbl), KaK 3TO XapaKTepHO AN ApYrMx METOLAOB HarpeBa, CKOMNbKO B pe3ynsrate obpasoBaHus
Tenna B CaMOM COAEPXXMMOM KIETKM Mo AeNCTBUEM BbICOKOHACTOTHOIO NepemeHHoro nons. Ko-
nebartenbHble ABWKEHNUST YaCTUL, B KITETKAX MUKPOOPraHM3MOB (B HaLleM criydyae meTauepkapum
onucTtopxma) B none CBY conpoBoxaaercst He TONbKO BblAENEHNEM Tenna, Ho 1 Nonsipu3aLmoH-
HbIMU SIBMEHUSIMU, BIUSIIOLLMMUN Ha UX XU3HEHHbIE hyHKUMK. [T03TOMY Npy HarpeBaHWM NpoayK-
Ta B none CBY rubenb napa3ntoB NponcxoamuT 3Ha4nTenbHO GbicTpee [8].

MaTtepuanbl u meToabl
[na onbiToB Opanu s3ei, CNOHTAHHO 3apaxeHHbix meTauepkapuamn O. felineus, koTopble
6binn oTnoeneHsbl B panoHe Muccun (npnbnusutensHo B 100 kM oT . TOBONbLCK NO TEYEHWUIO p.
WpTbiw). Ana o6paboTky 3apakeHHOW ONMCTOPXMAaMU pbibbl NPYMEHSINN BaKyyMHY 06paboT-
Ky, aneKTpoavHaMNYeCcKUin yaap, ynstpassykoByto obpaboTky n CBY-uanyuenve. Ha BakyymHom
yCTaHOBKe MpoBeAeHO 18 OnbITOB NMpU pasnnyHbIX 3HAYEHMAX BakyyMa, BpEMEHHbIX NapameTpax
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N CKOPOCTW MomnyyYeHust Bakyyma. B akcnepumeHTanbHyo kamepy nomMellanu Kycok Msica s13si C
MeTapLekapusimu onuctopxug. MNpensaputensHO NPOBEPSSY XMU3HECTIOCOOHOCTb HaxoasILLMXCS
B HEM MeTaLepKapuil Ha BTOPOW YacTu 3TOro Kycka METOAOM MCKYCCTBEHHOTO nepeBapuBaHus.

Mpu NpyMeHeHUN MMNyNbCHO-Pa3psgHOro KoMMekca (npeoctaBneH OHepreTU4eckUM UH-
ctutytom um. I. M. KpxXm>kaHOBCKOro) MCnonb3oBanu cnegytowme napaMmeTpbl BO3AENCTBUS —
ypoBeHb HanpsbkeHust U = 30 kB, eMkocTb B yaape 4 mkd, cuna ynapa 1,8 k. Bpems o6pa-
60T1kn 1 4, 1 yoap B MuHyTy. Bbino o6paboTtaHo 4 npoObl.

Kaxabii kycok (150-200 r) n3 cnvHok si3ei, 3apaxeHHbIx Metauepkapusamu O. felineus, pe-
nvnu nononam. OfHy YacTb o6pabaTbiBany B yCTaHOBKE, BTOpasi YacTb CMyXura KoHTpornem. U3
OMbITHBLIX N KOHTPOIbHbIX 06pa3LoB BbIAENANN MeTauepkapuu. benbie mbiwmn (6ecnopogHsie) B
kaxxgom onbiTe nonyyanu no 30 meTtauepkapuii. Metauepkapum O. felineus BblAensinu MeETOAOM
NCKYCCTBEHHOrO nepeBapuBaHmns [3]. 2KnsHecnocobHOCTb MeTalepKkapueB onpeaensinu no co-
XPaHEHU0 MOPEONOrM4ecKor CTPYKTYpbl MeTaLepkapui, Ux NoaBWKHOCTU, SKCLMCTUPOBAHUIO
NMYMHOK MoA AeWCTBUEM TPUMCKMHA, METOAOM Ouonormyeckon npobdbl (3KcnepMmMeHTansHoe 3a-
paxeHue benbix 6ecnopoaHbix Mbilwer). Beero 6bino 3apaxeHo 16 Mbilen.

Pabouyelt 4acToTON 3KCNEPUMEHTOB MO YNbTpa3ByKkoBOW 0b6paboTke Obina BeibpaHa YacToTa
f, = 16,2 kl'u. B atom cnyyae cornacHo adpcpekTy B. H. KoHapaTbesa [4] npoucxoanT «3apsanka»
yactumy obbekTa (U3-3a MX ABUXKEHUS) ¢ 06pa3oBaHNEM CMMHOB (MarHUTHONM cocTaBnstoLlen MM
OT HanpsXKEHHOCTM MOITOLLIEHNS), MPUBOASILLEE K «3aMUPaHUIo», T. €. Mepexoaa Nnuaos B nen-
TWH 1 NpeKpaLleHre NocTyNeHns KMcnopoaa B 3TM HEOQHOPOAHOCTM (rae CNuH JoCTUraeT Mak-
CMMyMa M3-3a pa3mMepOB BKITHOYEHMWI MO CPABHEHMIO C MEXTKaHEBOW Cpeaon).

Pa6ota 6bina npoBeaeHa Ha ycTaHOBKe, pa3paboTaHHON B QHEPreTMYeckoM MHCTUTYTE nMm. I
KpxxuxaHosckoro PAH B nabopaTtopumn om3snkn CUbHbIX 311EKTPOMArHUTHbLIX NMOSen.

[ns onbIToB 6Gpanu CNyHKM 3apa)eHHbIX A3eW, Takne Xe, Kak U B ONnbiTax C aNeKTporMapoam-
HamMmun4ecknM yaapom. OnbITHble 06pas3ubl (CNMHKM 13e11) OenUnn Ha ABe YacTu — OfHY YacTb 00-
pabatbiBanu, gpyrasi Yactb crnyxwuna koHTponem. O6pasLbl pa3MeLLany BHYTPU Kamepbl, 3anor-
HEHHOW MOHU3MPOBAHHOW BOAOW CUMMETPUYHO OTHOCUTENMBHO OCKM KOHQpy3opa usnyyaTens, Ha
pacctosHum 50-60 mm oT conna anddysopa Jlaans. Mocne 06paboTku B OMbITHBIX U KOHTPOIb-
HbIX oOpasLax onpeaensinm )XM3HecnocobHOCTb MeTaLepkapyin ONUCTOPXMNCOB.

B kayectBe CBY-n3ny4eHns B onbiTax MCMNonb30Banu MUKPOBOSHOBYHO NeYb ObITOBOrO npu-
MeHeHns «LG-aneKTpoHUK», MakcmarnbHon molHocTr 800 BT. PiOy ounwanu oT Yewyu, T. K.
YyeLlyst YacTUYHO akpaHupyet CBY-uanyyeHune n noatomy tpebyetcsa 6onblie BpemeHn Ha obpa-
60TKy. KnsHecnocobHOCTb MeTaLepKapneB onpeaensany npy aKCNepuMeHTanbHOM 3apaXxeHun
21 30110TUCTOrO XOMSYKa.

PesynbraTthl M 06CcyxaeHune

BakyymHasi obpaboTka. MeTauepkapuv onmcTopxug BblgepXXmBanu NpakTu4ecky nomnHbIn Ba-
kyym (0,02 atm.) B TedeHune 24 4. [lo o6paboTkn BakyymMOM BCe BbiAeneHHble 24 meTalepkapumm
6bInv noaBwkHbl 1 19 akcumncTMpoBanuck. Nocne 06paboTky B BakyyMHOW Kamepe 13 OnbITHOTO
Kycka bbino BbigeneHo 18 metauepkapuii, Bce 6binmn NoaBMkHbI, 15 akcLMCTpOBanuchb.

OpHako, HesICHO, 3a CYET Yero MeTalepkapuv ONUCTOPXMA, BbPKUBAIOT B rMyOOKOM BakyyMme:
3a CYeT TOro, YTO Yy HMX aHa3pOoOHOoe AbIXxaHue (T. €. 3a cHeT cneyndryeckon anga napasnTos Gmo-
XUMUK) UK 3@ CHET Karcyrbl.

QnekTpornapoanHaMmuyecknin yaap. Y 8 onbITHbIX Genbix Mblllen, KoTopbiM 3aaanu no 240
mMeTaLepkapui, HavgeHo 10 Tpematog (4,2 %), BblaeneHo 26 meTauepkapuini — 3KCUUCTUPOBO-
Banocb 19 (69 %).

Y 8 KOHTPONbHbIX Genbix MbiLIEN, KOTOPbIM Takke 3aganu no 240 meTtauepkapuii, HangeHo
12 Tpematoa (5 %), BolgeneHo 31 meTauepkapuin — akcumctmpoBanoch 22 (71 %). PasHuua cra-
TUCTUYECKN HE3HAYUMA.

MpuBeaeHHble pesynbTaThl Nokasanu, YTo BO34eNCTBUE rmapoyaapom Ha obpasubl pbib He
BbI3blBAET rmbenu Metauepkapuin onMcTopxua, HECMOTPSI Ha CUMbHOE pa3spyLUEeHVEe MblLLEYHON
N KOCTHOW TKaHEN.

YnbTpasBykoBas cuctemMa 0bpaboTku.

OnbiT 1. Mpu cnenytowmx napametpax: f; (pesoHaHcHasa YacTtota) = 47 ', cymmapHas 16,2
Ky, f, (AnekTpoMarHUTHOCTPUKLUMOHHasA YacTtoTa) = 15 kl'u, akcnosuumm 1 4, .JZ (cymmapHas cuna
Bo3gencteuda) = 0,3 k[, B onbITHOM o6pa3ue HaraeHo 39 MeTauepkapueB — 24 noaBwxHbI; 17
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akcumcTnpoBanmcb (43 %). OTHOLWEHMe noaBWXHble/MccneaoBaHHble coctaBuno 0,61. B koH-
Tpone HangeHo 31 meTaluepkapnes — 22 noaBuKHbI; 15 akcumnctrpoBanucb (48 %). OTHowweHne
noaBwxHble/nccnegoBaHHble coctasuno 0,70.

OnbiT 2. Mpu cneaytouwwmx napametpax: f) = 47 'y, cymmapHas 16,2 k'u, f, = 36 kl'u, akcnosun-
umm 1y, Jz = 0,72 k[x, B onbITHOM 0b6pa3sue HaaeHo 24 meTauepkapneB — 12 NoABMXKHBI; 7 9KC-
unctmpoBanuck (29 %). OTHoweHWe noaBmkHble/nccnegoBaHHble coctasuno 0,50. B koHTpone
HavgeHo 29 meTauepkapueB — 15 nogsuxHbl; 11 akcumctupoanuch (37 %). OTHoLeHne noa-
BWXXHble/ccnegoBaHHble cocTtaBmno 0,52.

PasHuua B 060mx onbiTax okasanacb CTaTUCTUYECKN HE3HAYMMON.

Takum 06pa3oM, NonyyYeHHbIe pesynbraThl MOKa3anu OTCYTCTBME B JAHHOM AManasoHe Bnu-
SAHWUS YyNbTPa3BYKOBOW 06paboTkM Ha XXM3HECNMOCOBHOCTL MeTalepkapuin onmcTopxua, Haxoas-
LLMXCS B MbILLEYHOW TKaHu pbib.

CBY-uanyyeHune. ObpaboTka pbldbl CBY-n3ny4eHnem okasanacb aheKTUBHON NPOTUB Me-
TalepKkapui onMctopxmcos (Tabn.).

Tabnuua

Pe3ynbraThl 3KCNepMMEHTaNIbLHOrO 3apaXeHus 30/I0TUCTbLIX XOMAYKOB
meTauepkapuamm O. felineus o v nocre o6pa6boTku pbIGbl B MUKPOBOJIHOBOM Meyun

: 3 g 2 g
= s I - o 15}
© [a1] . I~ © o 9 o
E = - ® [} - 1] T S s
4 S s S - o [T o X o
[= P o ) S s 3 q < T X
6 5 ) = ¥ o s © @ °
o 9 [t [<3N] =
% o % m ¢ o c X g g §
o s 8 g c 3
3 > 7 ° ] e
K 3 142 64 45%4,2
1 800 2 ’
(0] 3 120 20 17+3,4
K 3 110 43 3947
2 800 4 (o) 6 242 0 00,4
K 3 122 36 3041
3 800 6 (0] 3 121 0 0+0,8

* K/IO — K — koHTponb; O — onbiT, nocne o6pabotku B CBY-neun.

3akntoueHune

HecMoTpsi Ha oTpuLaTenbHbIN pe3ynsTaTt Npy BO3AEWCTBUM Ha 3apaXXeHHYH pbiOy Bakyyma,
3MeKTPoAVMHaMMNYECKOro yaapa, ynsTpa3ByKoBOW 06paboTku, NofnyyeHHble AaHHbIe UMELOT 0orb-
LLIOV TEOPETUYECKNI MHTEPEC. TO — YCTOMYMBOCTb METaLepKapuii OMMCTOPXUCOB K Pa3nnyHbIM
BMAaM PU3NYECKOro BO3AENCTBUSA, YTO BO MHOTOM OMpeaensieTcs CTPOEHNEM UX Karncynbl.

[MpoBeneHHble MccnegoBaHUs nokasanu, YTo Hanbornee adpdeKkTUBHbLIM cnocobom o6es3sa-
paXuBaHWs pbld OT NMUYMHOYHBLIX CTaauli NapasnToB sSBNsieTcs ux obpaboTtka CBY-manyyeHvem
(nateHT Ne 2238013 «Cnocob o6e33apaxvnBaHusi NPOAYKTOB XUBOTHOTO NPOUCXOXAEHUS B Nomne
CBUY»). Hamu 6b1ro nokasaHo, 4TO Npy UCMONb30BaHUN ObITOBLIX MUKPOBOSTHOBBIX MeYel Nponc-
XOAMWT nonHoe obes3apaxuBaHne pbiObl U PbIOHON NPOAYKLUN OT FIMYUHOYHBLIX CTAAUN ONUCTOP-
xug (MeTauepkapun).

ABTOp Gnarogaput 3a 60nbLUY NOMOLLb B MPOBEAEHMM AaHHONW paboTbl KONNekTMB nabopa-
Topuun TBH SHUH um. . KpxxnxxaHoBckoro n npod. A. I. JlanuHa, a Takke BeayLlero nHxeHepa
LM MNa3 PAH A. 0. dununnosy

Vo

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 83



POCCMMCKMMN NAPAIUTONOrMUECKMM XXYPHAN

RUSSIAN JOURNAL OF PARASITOLOCY

INutepatypa

1. Beap C. A. Buonorusa Bo3byautensa onuctopxo3a. — M.: ToBapuiiecTBo HayyHbix usgaHunii KMK,
2005. — 336 c.

2. bynaHoBa K. 1., ConoBbeBa H. I'., JlTobaHok J1. M. Bronoruyeckme n MeguLMHCKUe acnekTbl 4eiCTBUS
anekTpomarHuTHbIX none // U3B. HAH Benapycu. cep. Bruonorusa. — 2003. — Ne 4. — C. 108.

3. naskoB I. A., KnumwmnH A. A., KpueeHko A. V. MeToa caHUTapHO-reNlbMUHTOMOrMYECKON aKenep-
TU3bl pblbbl HA HaMM4Me NMYMHOK ONUCTOPXOB U ONpefeneHne ux xusHecnocobHoctu // furneHa u caHuta-
pusi. — 1979. — Ne 8. — C. 53-55.

4. KoHppaTbes B. H. doToxummyeckme peakuum n peakumm B anekTpuyeckom paspsge // KnHetvka xu-
Muyeckunx peakunn. — M.: Nag-so AHCCCP, 1958. — C. 79-127.

5. Pauling L. The nature of the chemical bond (MaynuHr J1. Mpupoga xumuyeckon ceasm. — M.-J1.,
1947. — 440 c.

6. [MenbryHoB A. H., Ps6os W. H., dununnosa A. tO. Vicnonb3oBaHre MUKPOBOIHOBLIX Neyvei B npocu-
nakTuke onuctopxo3sa // Meq. napasuton. n napasuT. 6on. — 2005. — Ne 3. — C. 42-45.

7. TpodunakTvka napasutapHbix bonesHeln Ha Tepputopun Poccuiickon Pegepaunm (CaHuTapHble
npasuna n Hopmbl CaHluH 3,2,569-96). — M.: MiHdopMaunoHHo-n3gatensckuin ueHTp Munagpasa Poccuu,
1997. — 168 c.

8. PoroB W. A., AnameHko B. A. CoBpeMeHHble MeTOAbI 1 000PYAOBaHNE NSt CBEPXBLICOKOYACTOTHOMN
06paboTkK NULLEBLIX MPOAYKTOB B NPOMbILLIIEHHOCTHM (0630p). — M. LUHUUTOUnernuwemaiy, 1971. — 54 c.

References

1. Beer S. A. Biologija vozbuditelya opistorkhoza [Biology of the agent of opisthorchiasis]. Moscow,
KMK, 2005. 336 p.

2. Bulanova K. Ya., Solov’eva N. G., Lobanok L. M. Biological and medical aspects of the effect of
electromagnetic fields. /zvestiva NAN Belorusi. Ser. Biologiya [Bulletin of National Academy of Sciences
Belarus, Ser. Biology], 2003, no. 4, 108 p.

3. Glazkov G. A,, Klimshin A. A., Krivenko A. |. Method of sanitary-helminthological examination of fish
for the presence of larvae of opisthorchids and determining their viability. Gigiena i sanitariya [Hygiene and
sanitation], 1979, no. 8, pp. 53-55.

4. Kondrat'ev V. N. Photochemical reactions and reactions in electrical discharge. Kinetika khimicheskikh
reaktsiy [Kinetics of chemical reactions]. Moscow, Publ. of the USSR Academy of Sciences, 1958, pp. 79-127.

5. Pauling L. Priroda khimicheskoj svyazi [The nature of the chemical bond]. Moscow-Leningrad, 1947.
440 p.

6. Pel'gunov A. N., Ryabov I. N., Filippova A. Yu. The use of microwave ovens for the prevention of
opisthorchiasis. Meditsinskaya parazitologiya i parazitarnye bolezni [Medical parasitology and parasitic
diseases], 2005, no. 3, pp. 42-45.

7. Profilaktika parazitarnykh boleznej na territorii Rossijskoj Federatsii (Sanitarnye pravila i normy
SanPiN 3,2,569-96) [Prevention of parasitic diseases on the territory of the Russian Federation (Sanitary
rules and norms SanPiN 3,2,569-96]. Moscow, Information and publishing centre of the Ministry of Health,
1997. 168 p.

8. Rogov I. A., Adamenko V. Ya. Sovremennye metody i oborudovaniye dlya sverkhvysokochastotnoy
obrabotki pishhevykh produktov v promyshlennosti (obzor) [Modern methods and the equipment for ultra-
high-frequency processing of foodstuff in the industries (Review)]. Moscow, Central Food Technological
Research Institute, 1971. 54 p.

—

Bcepoccuiickuii Hay4YHO-UCCNEen0BaTENBCKUIA MHCTUTYT (yHAAMEHTaNbHOIA Y NPUKNaAHON NapasuToNoriu XBOTHbIX U pacTeHuin umenun K.U. CkpabuHa

117218, Pocens, r. Mocksa, yn. B. YepemyLukinHckas, 28, e-mail: Journal@vniigis.ru
84 © «Poccuiickuii MapasnTonoruyeckuil XxypHanm»



POCCHHCKME NAPAMTOMOTMUECKMA XY 2015/3

RUSSINN JOURNAL OF PRRASITOLOTSY

Russian Journal of Parasitology
DOI: 10.12737/13278

Article history:

Received 02.06.2015

Accepted 02.09.2015

ELABORATION OF NEW METHODS FOR DECONTAMINATION OF FISH
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Abstract

Objective of research: elaboration of effective and energy-efficiency methods for the
decontamination of fishes of the larvae of Opisthorchis both in industrial and domestic environment.

Materials and methods: In the experiment we used orfes (nerflings) spontaneously infected
with Opisthorchis felineus metacercariae. Vacuum treatment, electrodynamic shock vibration,
ultrasonic irradiation, and microwave radiation were used for treatment of fish infected with
opisthorchids. O. felineus metacercariae were identified by artificial digestion method. The viability
of metacercariae was determined according to the preservation of morphological structure of
metacercariae, their mobility, excystation of larvae using the trypsin-bile salt excystation method
(experimental infestation of golden hamster and white outbreed mice).

Results and discussion: In was determined that O. felineus metacercariae are resistant
to vacuum, electrodynamic shock vibration and ultrasound mostly due to the structure of their
capsule.

Even when using the microwave we can observe the total decontamination of fish of
Opisthorchis metacercariae.

Keywords: opisthorchiasis, microwave radiation, vacuum, electrodynamic shock vibration,
ultrasonic irradiation, fish.
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Pedepar

Llenb nccnenoBaHnsa — m3yveHne aMOpUOTPONHbLIX CBOWCTB Npenaparta naHaBepM MIc Ha
ocHoBe (peHbeHpasona n ansbeHaasona.

Matepuanbl u metoabl. ViccnegoBanust No M3yyYeHuo SMOPUMOTPONHBIX CBOWCTB NaHaBepMa
nntoc nposoaunu Ha 40 6ecnopoaHbix 6enbix camkax kpbic maccon 200-250 r cornacHo Hopma-
TMBHO-METOAMYECKOro JOKYMeHTa «MeToanyeckme pekoMmeHaaLmm no oLeHKe BNUSIHUSI npenapa-
TOB Ha reHepaTyBHYHO (PYHKLIMIO XKMBOTHbIX», 0o4o6peHHoro Munsgpasom PO (1997).

Pesynbrathl n o6cyxxaenve. MNMaHaBepm nntoc nocrne HasHavenus B gosax 10, 15, 25, 35 n
45 wr/kr macchl Tena (B 4,5 pasa yBenUMYEeHHOM A03€) He NPOsiBUIT SMOPMOTPONHYI0 aKTUBHOCTb.
[osa naHaBepma nntoc 55 mMr/kr maccbl Tena He Bbi3blBana M3MeHeHW B pa3BUTMN IMOPHOHOB,
3a UCKINIOYEHNEM OOHOrO cryyas rugpouedanimn 1 CHXEHNS Maccbl 3MOproHa.

Knouesnie criosa: aMbpnoTponHble cBoNcTBa, heHbeHaason, anbenaasorn, naHaBepM Mntoc,
3MOpPUOTPONHOCTb, TOKCUYHOCTb, TEPATOTE€HHOCTb, MyTareHHOCTb.

BBepgeHue

Mouck 1 ncnbiTaHe HOBbIX aHTUMENbMUHTUKOB Y UX NEeKapCTBEHHbIX (POPM OTBEYAET MHTEpPE-
caM adhPeKTMBHOM Tepanum 1 NPOoUNAKTUKA refibMUHTO30B XUBOTHbIX, KOTOPblE HAHOCST MHO-
roMmunnuapgHble yobITkM oTpacnsam xmBoTHoBoacTea [1]. MoaTtomy, AerenbMyMHTM3aLMsA OCTaeTcs
Hanbonee ahHeKTUBHLIM METOAOM 6OpPLObLI C reNbMUHTO3aMM XKMBOTHbIX U YENOBeEKa, YTO OUK-
TYeT NpoBeAEHNE KOMMIEKCHBLIX paboT Mo N3yYEeHUIO He TONbKO 3h(PEKTUBHOCTN aHTUMENIbMUHT-
HbIX MpenapaToB, HO 1 Ux 6uobe3onacHOCTN, SMOPUOTPOMHOCTU, TOKCUYHOCTU, TEPATOrEHHOCTH,
MYTareHHOCTM SIBNSIETCA NPUMEHEHME aHTUTENbMUHTHBIX NpenapaTos [2].

Hawmu paspaboTtaH HOBbIN NpenapaT naHaBepM Mioc Ha ocHoBe deHbeHpasona v anbbeH-
nasona.

Llenb HacTosILMX nccrneaoBaHuii — udyyeHne ambproTpOnHbIX CBOMCTB NaHaBepMa Mrikoc.

MaTtepuanbl u meToabl
VMccnegoBaHnst No M3y4eHuto SMOPMOTPONHbBIX CBOMCTB MpenapaTta naHaBepM MIc Mpo-
Boaunun Ha 40 GecnopoaHbix Genbix camkax kpbic Maccon 200—250 r cornacHo HOpMaTUBHO-
MeTOoAMYecKoro AokymeHTa «MeTognyeckme pekoMeHaauum no oueHKe BNMSIHUSA NpenapaToB Ha
reHepaTMBHYH0 (DYHKLIMIO XXMBOTHbIX», 0fobpeHHoro MuHagpasom PO (1997).

e o L e b L .
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Kpbic pasgenvnu Ha 6 NoaonbITHLIX U 2 KOHTPOMbHbIX FPynnbl N0 5 ronos B kaxaon. KoH-
TPOMbHbIM KpbiCam MaHaBEPM MITHOC HE NMPUMEHSN.

[ManaBepMm nnioc 3agasanu B Bo3pacTawoLwmx gosax. Kpeicam 1, 2, 3, 4, 5 u 6-1n rpynn Ha-
3Havanu naHaeBepm NIHOC opanbHO B Jo3ax no B cootBetctBeHHO 10,0 mr/kr, 15, 25, 35, 45 n
55 mr/kr

MaHaBepm nntoc HasHavanu kpeicam 1 n 4-n rpynn Ha 1-7-e cyTkn 6epemeHHocTH, 2 1 5-i
rpynn — Ha 8—14-e, 3 n 6-i1 rpynn — Ha 15-19-e cyTkn GepemeHHoOCTU. 3a nepBble CyTkn Ge-
PEMEHHOCTU NPUHMManu AeHb 06Hapy>XeHUs CNepMUEB BO Briaranuile camok rnocre nogcagku
camuoB. bepeMeHHbIX CaMoK KpbIC Bcex rpynn yomsanu Ha 20-e cyTku 6epeMeHHOCTU nyTeM ae-
KanuTaumu.

Pesynbrathl nogBeprany ctatobpaboTke no nporpamme «buometpus».

Pe3ynbraTthbl U 06cyxaeHue

MaHaBepM nnoc nNpu gade camkam kpbic B go3ax 10 mr/kr, 15, 25, 35, 45 n 55 mr/kr macceol
Tena nokasarn criegyrlime pesynbsraTtbl: NpeanMnaHTauMoHHasi rmbenb 3MroT COOTBETCTBEHHO
3,80+0,47 %, 4,07+0,54, 4,69+0,57, 4,84+0,61, 5,12+0,66 n 5,37+0,70 %. B KOHTpPOMbHbIX rpyn-
nax NocTUMNNaHTaunoHHas rmnberns aMOpunoHoB bbina pasHon 4,72+0,54 n 4,97+0,65 %.

Mpu HazHa4YeHUN NaHaBepMa MIOC B UCMbITAHHbLIX 403axX He BbISBIEHO Cry4YaeB YPOACTB U
N3MEHEHUIA BHYTPEHHMX OpPraHoB Npwu nccnegosaHumn nnofos. MNpu BU3yansHOM OCMOTPE U M3Me-
PEHUM NIOJOB OMbITHBIX M KOHTPOMBHOW FPYNM YCTAHOBIEHO OTCYTCTBME OTPULATENLHOIO AeW-
cTBUs npenaparta. Macca nnogos coctasuna 2,58+0,12—-2,60+0,14 r B onbITHbIX 1 2,59+0,13 r B
KOHTPOMbHOW rpynnax; macca nnaueHTtsl — 0,57+0,06-0,58+0,07 n 0,58+0,06 r coOTBETCTBEH-
HO; pa3mep ambpuoHos 3,10+0,08-3,11+0,10 n 3,10+0,11 mm; ymcno ambpuoHoB 10,310,41—
10,4+0,50 n 10,54£0,42 cOOTBETCTBEHHO B OMbITHbIX Y KOHTPOIBHON rpynnax.

MamepeHns paamepoB KOCTHOW CUCTEMbI MIIOAOB Mokasanu, Y4To AnuHa TpybuaTbix KocTewn
Oblna NoYTK oaMHakoBon. MNMaHaBepm MIOC B UCMbITAHHbLIX 403ax Npu BBeAeHuu Ha 1-7, 8—14
n 15-19-e cyTkM GEPEMEHHOCTM HE NPOSIBUN TEPATOTEHHOIo 1 3MOPMOTOKCUYECKOrO AENCTBUS.
lMpun BBeAeHWM nNpenaparta B MakCcumanbHON TepaneBTUYeckon 4ose 15 Mr/kr Macchbl XXMBOTHOTO
nokasarenv ambproHanbHOro pa3BMTUSA NIOA0B OTAMYANUCh OT KOHTPONS HE3HaYUTENbHO.

[o3a 55 mr/kr He Bbi3biBana U3MeHeHUI B pasBUTUN IMOPUOHOB, 3@ UCKITHOYEHNEM OLHOro
cnyyas rugpouedanun U CHUXKEHNS Maccbl SMOPHOHOB.

Macca aMGp1OHOB camoK Kpbic, NonyYaBLUnX npenapat B 5,5 pa3 yBennyeHHom Jo3e, cocTa-
Buna 2,44+0,11 r npotme 2,57+0,10 r B KOHTpoOne npwu 4ncne ambpuoHoB 9,9+0,52 n 10,2+0,47
3K3.; He OTMEYEHO HM OOHOrO Crny4yasi ypoacTBa.

3aknoueHue
ManaBepm nntoc B go3ax 10 mr/kr, 15, 25, 35 n 45 mr/kr macckl Tena (B 4,5 pasa yBenm4eHHown
[03€e) He NposiBU SMOPMOTPONHYI0 aKTMBHOCTL. [lo3a naHaBepmMa nntoc 55 Mr/kr He Bbi3biBana
N3MEHEHUI B Pa3BUTUM 3MOPUOHOB, 3a UCKITKOYEHNEM OHOrO criyyas rugpouedanim N CHUXe-
HWUS1 Maccbl 3MBpUOHa.
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EMBRYOTROPIC PROPERTIES OF A NEW COMPOSITION OF FENBENDAZOLE
AND ALBENDAZOLE (PANAVERM PLUS)

Bittirov A.M.", Begiev S.J.", Bittirova A.A.", Kabardiev S.Sh.?, Eldarova L.H.?, Musayev Z.G.?
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Abstract

The drug Panaverm plus administered at the doses of 10,0; 15,0; 25,0; 35,0 and 45,0 mg/kg
body weight (by 4.5 times increased dose) showed no embryotropic activity. Panaverm plus used
at the dose of 55,0 mg / kg body weight did not cause changes in the development of embryos,
except one case of hydrocephaly and reduction of embryo weight.

Objective of research: studies of the embryotropic properties of preparation Panaverm plus.

Materials and methods: The studies of embryotropic properties of preparation Panaverm
plus were conducted on 40 outbreed white female rats with weight 200-250 g. in accordance with
«Methodical recommendations for estimation of drug effects on reproductive function of animals»
approved by Ministry of Healthcare of the Russian Federation (1997).

Results and conclusion: Panaverm plus administered at the doses of 10,0; 15,0; 25,0; 35,0
and 45,0 mg/kg body weight (by 4.5 times increased dose) showed no embryotropic activity.
Panaverm plus used at the dose of 55,0 mg / kg body weight did not cause changes in the
development of embryos, except one case of hydrocephaly and reduction of embryo weight.

Keywords: embryotropic properties, new composition, fenbendazole, albendazole, Panaverm
plus, biosafety, embryotropic properties, toxicity, teratogenicity, mutagenicity.
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U3YYEHUE UMMYHOTOKCUYECKUX CBOMCTB ABEPCEKTA
®OPTE U ABEPCEKTA KOMBU

M.B. CemeHoea, K.I. KypoukuHa

Bcepocculickuli Hay4yHo-uccredosamernbcKkuli uHemumym ¢yHOameHmarnbHoU U rnpukiadHol napasu-
mornoauu XueomHbix u pacmeHul um. K.M. CkpsbuHa, 117218, Mockea, yn. b. YepemywkuHckas, 0. 28,
e-mail: kurochkina@vniigis.ru

Pecdepar

Llenb nccnegosannsg — onpegerneHme BO3MOXHbIX MMMYHOTOKCUYECKUX CBOMCTB aBepceKkTa
dopTe (MBEpMEKTUH + abaMeKTUH) 1 aBepcekTa KOMOU (MBEPMEKTUH + aBepcekTuH C).

Matepuanbl 1 MeTogbl. 3yyeHne MMMYHOTOKCUYECKUX CBOWCTB aBepcekTa opTe 1 aBep-
cekTa koMOWM NpoBOAWMMM C MPUMEHEHVMEM peaKUuMn arrmTUHaUMU U TnepyyBCTBUTENBHOCTY
3ameqneHHoro Tvuna. MNMpenapat Ans nccnegoBaHns BBOAMNM MblllaM ABYKPATHO MOAKOXHO B Te-
panesTuyeckoun gose 0,05 mn/ron. B kaxgon onbiTHOM rpynne 6bino no 7—10 meiwen nuHun CBA
x C57BL/6 maccor 18-20 r. >KuBOTHbIM KOHTPOSbHbIX rPynn BBOAUNW pacTBoputens. BnuaHue
npenapaToB Ha aHTUTenoobpa3oBaHne onpedensany B peakumn remarrnioTuHauum Ha oHe M-
MYHMU3aUMM MblLLen apuTpoumTamu 6apaHa (3B). TUTpbl arrmiTUHWHOB ONPeAEensnu B MUKPOBa-
pvaHTe NPSIMOW peakumy remarrnioTUHauuy ¢ BblMUCIIEHNEM UHAEKCa peakummn. BnvaHue npena-
paToB Ha T-KMETOYHBIN MIMMYHUTET iN ViVO OLEHUBANM y MbILLEW NO peakuuy rmnepyyBcTBUTENb-
HocTu 3ameaneHHoro Tuna (3T) k 3b. OgHOBpeMeHHO ¢ NocreaHMM BBEAEHMNEM TECTUPYEMOrO
npenapara Mbillei BHYTPUOPHOLWNHHO MMMYHU3MpoBanu 3%-Hol B3Becbto Ob.

Pesynbrathl 1 0bcyxaeHve. BBegeHne McnbiTyeMbiX NpenapaToB HE Oka3ano yrHeTakLero
BIMUAHWA HA @HTUTENOrEHes y MbILLIEN ONbITHBIX rpynn — 7,7+0,21 1 7,410,22 (log,) No cpaBHEHMIO
¢ koHTponem — 8,0+0,0 (log,), HaEKC peakumn cocTaeui cootseTcTBeHHo 0,96-0,93. BeeaeHue
aBepcekTa opTe HECKONbKO TOPMO3UT uHAYKUMo 3T B OpraHvM3mMe Mbillein Mo CPaBHEHMIO C
koHTponem: 7,10+0,57 n 10,71£1,95 % cootBeTcTBEeHHO. OgHaKO Npu BBEAEHUN aBepceKTa KOM-
61 B TEpaneBTUYECKON [03€ XOTS U NPOUCXOAUT HEKOTOPOE CHIDKEHME UHAEKCa BocnaneHus 4o
9,074£2,51 %, HO OTHOCUTENbLHO MOKa3aTemNsl KOHTPOMbHOW rPyNMbl 3Ta pasHuLa CTaTUCTUYECKM
HeoCTOBEPHA.

Knroyesbie crioea: aBepcekT hopTe, aBepCekT KOMOU, MMMYHOTOKCUYHOCTb, peakuusi runep-
YyBCTBUTENBHOCTM 3aMeaSIEHHOro Tuna, aHTuTenoobpasoBaHue, peakums remarrnioTuHauum.

BBepgeHue

Moa MMMYHOTPOMHOM aKTUBHOCTLIO (DapMaKonormyecknx CpedcTs MOHUMALOT «MOBGOYHbIE»
HapyLleHWs, BO3HUKatOLLME B CTPYKType U PYHKLUMMN MMMYHHOW CMCTEMbI MPU UX MPUMEHEHWUN.
[MoaToMy, M3y4eHWIo 3TUX BOMPOCOB npuaaercs ocoboe 3HavyeHve, 1 Takoro pofaa uccrefoBa-
HMS SBMSIOTCA YacTblo OOLen nporpammbl TOKCUKONOTMYECKMX UCCNEA0BaHNI BCEX HOBbIX re-
KapCTBEHHbIX cpeacTs [4].

Ob6s3aTenbHOMY TECTUPOBAHWUIO HA UMMYHOTOKCMYHOCTb JOSKHbI MOABEpPraTbCs HoBble hap-
Makorormyeckne CpefcTsa, a Takke U3BECTHblE NekapCTBEHHble CPeACcTBa, HO MO KOTOPbIM OT-
CYTCTBYIOT AaHHble 00 N3yYeHUM BAMSHNA HAa UMMYHHYIO cucteMmy. OCHOBHas 3agava AOoKIMHNYe-
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CKOro KOHTPOIMS UMMYHOTOKCUYHOCTM NOTEHLMANbHBLIX NeKapCTBEHHbIX CPEACTB COCTOUT B TOM,
4YTOObI B 3KCMEPUMEHTaX Ha NabopaTopHbIX XKMBOTHBLIX A0OKa3aTb WUIN UCKIOYUTE BO3MOXHOCTb
HexxenaTenbHbIX peakLumin UMMYHHOW CUCTEMbI, BbI3BaHHbIX HOBbIMM NpenapataMu Unv ux meta-
6onutamm [1].

[Ona OOKMMHUYECKOrO U3yYeHUs MMMYHOTOKCUYECKUX MapamMeTpoB Y HOBbIX FEKapCTBEH-
HbIX CpeacTB OObIYHO UCMOMb3YIOT aHTUrEeHbl Pa3NMYHON NPUPOAbI, PEaKLMI0 Ha KOTOpbIE nekap-
CTBEHHOE CPeACTBO MOXET U3MEHSATb. HaTuBHble apuTpoLmnTel 6GapaHa (OB) senstoTca Tumycsa-
BMCUMbIM @HTUrEeHOM HEVMHEKLMOHHON NPUPOAbl, KOTOPbIN 0ObIYHO MCNOMb3YHT B UMMYHOIOTMU-
YeCKMX nccrnegoBaHunax [2].

Kak npaBuno, nay4atot BO3MOXHOE BIUSIHME HOBOIO NIeKapCTBEHHOIO CpeacTBa Ha rymoparb-
HbI 1 KNETOYHbIN UMMYHUTET. Miccnegyemblii npenapaTt MOXeT OKa3biBaTb MMO0 HEraTMBHOE BO3-
OEeNCTBME — YMEHbLUEHME YuCra aHTMTENoOoOpasyoLLMX KNETOK UM TUTPOB arrMoTUHUHOB B
KPOBM, MOXET ObITb UHANDDEPEHTHBIM, @ MOXET NPOSABNATL U CTUMYTNUPYHOLLMIA 3PdEKT.

O coCTOSAHUM KNETOYHOTO UMMYHUTETA XXUBOTHbIX MOCIE BBEAEHMS hapMaKonormyeckmx npe-
napaToB MOXHO CyAWTb MO CMOCOBHOCTY UX BNUATb HA UHAYKLUMIO peakLun runepyyBCTBUTENbHO-
¢t 3ameanenHoro Tuna (M3T) k 3b.

Bocnpousesenenue peakummn 3T gaet npeacraBneHne 0 PyHKUMOHANbHOW akTUBHOCTU NNM-
doumnToB T-psiga, T. €. NnogpasyMeBaETCsl BNUSIHUE HA KIETOYHbLIA UMMYHHbIA oTBeT. [penga-
puUTENbHOE BBEAEHME MbillaM 3pUTPOUMUTOB OapaHa Bbi3blBaeT obpasoBaHME aHTUreHcneuu-
dpuyecknx T-numcounToB. Npu paspelualolleM BBeOEHUN 3TOTO aHTUreHa CTUMYITMPOBAaHHbIE
T-numdounTbl cneundmryeckn B3anmMogencTByOT C HAIMMU U BbIOENSIOT PAg LMTOKUHOB [3].

VIHTEHCUBHOCTb CMHTE3a 1 cekpeLmn numdounTamm akTopoB KIMETOYHOro MMMYHUTETa CO-
OTBETCTBYET CTENEHU BbIPAXXEHHOCTW BOCNANUTENbHON peakLuMn B MecTe BBeAEeHUS paspeLuato-
wewn fo3bl aHTureHa (OB) 1 xapakTepusyeT akTUBHOCTb NONYNSLUY UMMYHOKOMMNETEHTHbIX Kre-
TOK, OTBETCTBEHHbIX 3a nposBneHne peakumm 3T. [Npenapat MoXeT BNUSATL Ha UndpoBble Noka-
3aTenuv 3TON peakumn B Ty WU NHYHO CTOPOHY B 3aBMCUMOCTUN OT CBOUX CBOWCTB.

Llenbto Hawmx nccriegoBaHuin GbIno onpegeneHme BO3MOXHBIX MMMYHOTOKCUYECKMX CBOMCTB
aBepcekTa opTe (MBEPMEKTUH + abaMeKTMH) 1 aBepcekTa Komou (MBEpMEKTUH + aBepcekTuH C).

MaTepuansi 1 meToabl

M3yyeHne MMMYHOTOKCMYECKMX CBOWCTB aBepcekTa copTe (MBEPMEKTUH + abaMeKTuH) u
aBepcekTa KoMbu (MBepMeKTVH + aBepcekTuH C) NpoBOAWIM C MPUMEHEHMEM PeaKLUn arrmoTm-
Haumu n 3T. MNpenapaTt ona uccnegoBaHUSA BBOAWAM ABYKPATHO MOAKOXHO B TepaneBTUYECKON
pose (ansa mbiwen 0,0004 mn/20 r) B 06beme 0,05 mn/ron. BeBeaeHve ncnbiTyeMbix npenapaTos
B [ECATMKPATHOM [03€ NPUBOAMIIO K TMOEnu XUBOTHbIX.

B kaxgon onbiTHOM rpynne 6bino no 7—10 meiwen nuHum CBA x C57BL/6 maccon 18-20 r.
YKNBOTHBIM KOHTPOIBHbIX rPYMn BBOAWMIW PacTBOPUTENb B TOM e 0ObeMe.

Mpu onpegeneHun MMMYHOTPOMHBLIX CBOMCTB KOMMMEKCHOrO npenapaTa nonb3oBanuck «Py-
KOBOZACTBOM MO 3KCMEPUMEHTANbHOMY (OOKMMHUYECKOMY) U3YYEeHUO hapMakorormyeckmx Be-
wects» (2005).

OnpepeneHvie ypoBHSA arrmioTUHWMHOB. BnvsiHwe npenapaTa Ha aHTuTenoobpasoBaHue onpe-
Oensnv B peakuuy reMarrnioTMHaumMm Ha poHe MMyH13aumm moiwenn 36, TUTpbI arrmioTUHUHOB
onpegensany B MMKpoBapuaHTe C UCMNOoMb30BaHWEM MUKPOTUTPAaTopa NpsiMovi peakLmmn remarrto-
TMHaUMM C BbluMcreHnem mHaekca peakummn (MP) = onbiT/koHTponb. Mpy nocnegHem BBeAeHUN
npenaparta 0gHOBPEMEHHO MbILIEN UMMYHU3VMPOBanu BHYTPUOPOLWNHHO 3%-Hon B3Beckio Ob B
obbeme 0,5 mn/ron. Onpeaensany UsMeHeHne TUTPOB aHTuTen (B log,) B CbIBOPOTKE KPOBM Mbi-
LUeW Ha BBe4EeHWe npenapaTtos.

Kputepuem oueHkn peakumm 6birio U3MEHEHUE KOHLEHTPALMM aHTUTEN NO CPaBHEHUIO C KOH-
Tponem. Ecnu UP = 0,5 1 Hnxe, To npenapaT yrHeTaeT aHTUTenoreHes, Boilwe 1,3 — obnagaet
CTUMYNUPYOLLNM 3P PEKTOM.

Peakuung '3T. BnusHne Ha T-KNETOYHbIA UMMYHUTET in VivO OLEHUBAIOT Y MbILIEN MO peak-
umm 3T k 6. OgHOBPEMEHHO € MOCNEAHUM BeAeHNEM TeCTUPYEeMOro npenapara Mbilen BHy-
TPUBPHOLLNHHO MMMYHU3MpoBanu 3%-Hou B3Beckto Ib (0,5 mn/ron.). Ha 5-e cyTkn BBOQUNYM pas-
pewatotyto o3y 96 — 10%-Hyto B3Becb B 06beme 0,02 mn B nodyLlueykun npasbIX Nnan; B KOH-
TpanaTepanbsHyto nany seoaunu 0,9%-Hein pacteop NaCl B Takom xe ob6beme. o nameHeHuo
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Maccbl nan Yyepes 24 4 onpegenanu caBur uHaekca socnanexus (VB), KoTopbIv BbIMMCASNX MO
copmyrne:
MB = M onbIT. — M koHTp./M koHTp. X 100 %,
rae M onbIT. — mMacca onbITHOW nanbl, Mr; M KOHTP. — Macca KOHTPOMbHOM nanbl, M.
Cratuctunyeckyto 06paboTKy AaHHbIX NPOBOAUIM C UCMONb30BaHNeM nporpammbl «Student 200».

Pe3ynbraThl n obcyxaeHne
Peakumns npsmon remarrfioTMHaumm ocHoBaHa Ha CnocoBHOCTM arriTUHMHOB, CoaepXXallmX-
CSl B CbIBOPOTKE KPOBM MMMYHU3NPOBAHHbBIX OB XMBOTHBIX, «CKnemsaTtb» 3B, ncnonssyembie Ans
UMMyHu3aummn. Yepes 8 cyt nocne nmmyHmsaumm (7—10 cyT — nuK BbIpaboTKM aHTUTEN) Y OMbIT-
HbIX 1 KOHTPOJbHbIX XXMBOTHbIX OTOMPanu Npobbl KPOBU, FOTOBUNM CbIBOPOTKY U TECTUPOBaNu ee
B peakumu remarrniotuHauum, ncnonesys 1,5%-Hyto s3secb Ib.
PesynbraThbl onbiTa npuBeaeHsl B Tabnuue 1.

Tabnuuya 1

OueHKa Bn1siHUA aBepcekTa phopTe U aBepcekTa KOMGU Ha BbIPAGOTKY
arrnTUHUHOB B KPOBU Mbiwen (n = 10)

Mpenapart Oo3za, mn Tutp antuTen (log,) WP, O/K
ABepcekT dopTe 0,05 7,7+0,21 0,96
t=1,33
ABepcekT Kombu 0,05 7,4+0,22 0,93
t=2,57
KoHTpornb ob 8,0+0,0 -

Kak cnegyet n3 oaHHbIX, NpUBEAEHHbIX B Tabnuie, BBeAEHUE UCTbITYEMbIX NpenapaToB B Te-
paneBTMYECKON A03€e HE OKa3blBaso YrHETALErO BANSHUSA HA aHTUTENOreHes, YTo BblpaXanoch
B CTATMCTUYECKN HEQOCTOBEPHOM CHXKEHUN TUTPOB aHTUTEN (arrMiOTUHUHOB) Y MbiLLEN OMbITHbLIX
rpynn go 7,7+0,21 n 7,4+0,22 (log,) no cpaBHeHuto ¢ koHTporiem — 8,0+0,0 (log,), n nHaekc pe-
akuum coctaBun cootseTcTBeHHo 0,96-0,93.

M3yyeHne OencTBusi NekapCTBEHHbIX MPEnapaToB Ha KMeTo4HOoe 3BEHO MMMYHHOrO OTBETa
npegnonaraet UCMNonb3oBaHWe MOAEMbHbIX CUCTEM, AAKOLUX NpeAcTaBneHne 0 PyHKLMOHanb-
HOW akTMBHOCTU nuMdountoB T-psaa. K Takum tectam u oTHocuTtest peakumst F3T. CeHenbunum-
3auusa opraHmama 6enkoBbiMU aHTUreHamu 36 Bbi3biBaeT 0Opa3oBaHMe aHTUreHcneungruyeckmx
T-numdpouunTos. MNpu nosTopHOM BBeaeHUM 3B (paspeluatollee BBeAeHME) HA MeCcTe BBEeAEHUS
pas3BMBaETCs BOcnanuTernbHas peakunsi, UHTEHCMBHOCTb KOTOPOM MOXHO OLEHUTD [4].

Pesynbrathbl uccnegoBaHust, NpUBEAEHHbIE B Tabnuvue 2, CBUAETENLCTBYIOT O TOM, YTO BBEAE-
HVe aBepcekTa hopTe B TepaneBTUYECKOM [03€ HECKONbKO TOPMO3NT uHaykumio 3T B opraHus-
Me MbILLEN MO CPABHEHMIO C KOHTPONbHOM rpynmnow XmMBoTHbIX — 7,10+0,57 n 10,71+1,95 % coot-
BETCTBEHHO. [1py BBeOeHMM aBepcekTa KOMOU B TepaneBTUYECKON [03€e, XOTS U NPOUCXOAMUT He-
koTopoe cHuwkeHue VIB 0o 9,07+2,51 %, HO OTHOCMTENbBHO NoKa3aTens KOHTPOIbHOW rpynnbl 3Ta
pasHuLUa CTaTUCTUYECKN HegoCToBEpPHA.

Tabnuua 2
Pe3ynbratbl peakuuu '3T npu BBegeHuu aBepcekTta copre
1 aBepceKTa KOM6U Mbiwam (n = 7)

Mpenapart Losa, mn UB, %
7,10+0,57
AepcekT dopTe 0,05 t=164
9,07+2,51
ABepcekT kombu 0,05 t=048
KoHTponb 3b 10,71+£1,95
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3aknueHune

Takum obpasom, aBepceKkT KOMOU U aBepcekT hopTe Npu BBEAEHWUM MbIlaM B TepaneBTu-
YeCcKoW [03e He 0Ka3bIBalT YrHETAIOLLEro AENCTBUA Ha aHTUTenoreHes. TUTpbl arrmioTUHUHOB B
KPOBW OMbITHBIX XXMBOTHbBIX HAXOASTCSA MPAKTUYECKM Ha YPOBHE KOHTPOITbHBIX XKMBOTHbLIX — 0,93—
0,96.

BBeneHne aBepcekTa opTe B TepaneBTUYECKOW A03e TOPMO3UT BbIPAXEHHOCTb BOCManu-
TenbHom peakumn 3T Ha 3B, cHwxaa VB oo 7,10+£0,57 % no cpaBHEHWO C NOKa3aTensiMm KOH-
TPOMbHbIX XUBOTHbIX — 10,71+1,95 %, 4TO MOXET CBMOETENLCTBOBATL 06 yrHeTawlleM Aen-
CTBUM Ha KIETOYHbIN MMMYHHbIN OTBET. ABEPCEKT KOMOWU HEe OKasbiBaeT OTpuLaTENbHOro Aen-
CTBMSA Ha (hbopMMpoBaHME KIETOYHOrO MMMYHHOro oTBeTa. VB paBeH 9,07+2,51 %.
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THE STUDY OF IMMUNOTOXIC PROPERTIES OF AVERSECT FORTE
AND AVERSECT COMBI

Semenova M.V., Kurochkina K.G.

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:
kurochkina@vniigis.ru

Abstract

Objective of research: Determination of possible immunotoxic properties of Aversect Forte
(Ivermectin + Abamectin) and Aversect Combi (lvermectin + Aversectin C).

Materials and methods: The immunotoxic properties of Aversect Forte and Aversect Combi
were studied using the agglutination test and delayed hypersensitivity response.

Mice were injected subcutaneously twice daily with the drug at a therapeutic dose 0,05 ml/ind.
In each experimental group, there were 7—10 mice of the line CBA x C57BL/6 with the mass of
18-20 g. The control group received solvent injections.

The effect of the drugs on antibody formation was determined by hemagglutination reaction on
the background of immunization of mice with sheep erythrocytes. Agglutinin titres were detected
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by a direct micro-hemagglutination test along with the calculation of Reaction Index.

The effect of drugs on the T-cell immunity in vivo was estimated using the delayed-type
hypersensitivity reactions to sheep erythrocytes.

Mice were immunized with the 3% suspension of sheep erythrocytes injected into the abdomen
simultaneously with the recent injection of the tested drug.

Results and discussion: The administration of tested drugs didn’t have a suppressive effect
on serogenesis in mice from experimental groups — 7,7+0,21 and 7,4+0,22 (log2) in comparison
to the controls — 8,0+0,0 (log2); Reaction Index was 0,96—0,93, respectively.

The administration of Aversect Forte may cause a slight decrease in induction of delayed-type
hypersensitivity reactions in mice in comparison with the controls: 7,10+£0,57 and 10,71£1,95 %,
respectively.

Regardless of slight decrease in inflammation index (up to 9,07+2,51 %), when using Aversect
Combi at the therapeutic dose, this difference is uncertain statistically in relation to the control
values.

Keywords: Aversect Forte, Aversect Combi, immunotoxicity, delayed-type hypersensitivity
reaction, antibody formation, hemagglutination reaction.
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Pecepar

Llenb vccnenosaHns — u3ydeHvie papmMakokMHeTUkM aBepcekTuHa C, 1 npasvksaHTena B
nnasme KpoBu cobak nocrne ogHOKPaTHOro NPUMEHEHNS aBepTensl.

Matepuanbl 1 metogbl. OnbIT NpoBoaMnM Ha 3 cobakax, KOTOPbIM NMOAKOXHO B 06nacTu Lwewn
BBOAMNU aBepTenb B TepanesTudeckoi aose 0,5 Mr/kr no asepcektuHy C, 1 5 Mr/kr no npasuk-
BaHTeny. Yepes 0; 0,5; 1; 2; 3; 6; 9; 12; 24; 36; 48 n 72 4 13 BeHbl Npeansedbs oToMpanu KpoBb
B Npo6upkm ¢ renapmHom. AHanus npo6 nnasmbl KpoBu cobak Ha codepxaHue aBepcektuHa C,
rno cymme aBepmekTnHOB B, v B,, npoBoannin MeToaoM XUAKOCTHON XxpoMaTorpadum BbICOKOTo
AaBrneHusi ¢ dryopecUeHTHbIM eTEKTMPOBaHNEM; YyBCTBUTENBHOCTL MeToda cocTtaenset 0,001
mr/n. MNpa3vkBaHTen onpeaensany aTMM MeTo4oM C yNnbTpadunoneToBbIM AeTeKTMpoBaHeM. Ans
pac4eToB (hapMaKOKMHETUYECKNX MapamMeTPOB NPUMEHSINN MOAENbHO-HE3aBNCUMBbIN METOZ, C UC-
nonb3osaHnem nporpammel «M-IND», nossonstoLLelt NpoBOANTL NEepBUYHYI0 06paboTKy AaHHbIX
«KOHLIEHTpaLus nekapCTBEHHOrO BeLLleCTBa — BPEMS» U pacCYMTbiBaTb CUCTEMHbIE NapameTpbl
neKapcTBEHHOro BeLLecTBa METOAOM CTaTUCTUYECKMX MOMEHTOB.

Pesynbratsl u o6cyxaenve. ABepcektuH C, obHapyxuBanu B nnasme kposu Yepes 0,5 4 no-
cre BBeAeHns aBepTens. B nocneayiollee BpeMs KOHLEHTpPaLusi ero Bo3pacrana u Ha 24-1n yac
OoTMeYanu MakcMmanbHbIN YPOBEHb Npenapara, a 3aTeM ero cogepXKaHune cHmkanocb. ABepcek-
TvH C, Haxoaunu B KPOBU cobak 1 Yepes 72 4 nocre BBeAeHUs aBeptens. MNpasukeaHTen o6Ha-
pyxeH yepe3s 0,5 4 nocne BBeAeHWs, a Yepes 1 4 oTMeyany MakcrMarbHYH ero KOHLEeHTpauuio.
Yepes 72 4 npenapaT He Haxoaunu B KpoBu cobak. MakcumanbHasa KOHUEHTpaLumsa aBepcekTuHa
C, B nnasme kposwu coctasuna 13,4 Hr/MN 1 BbIAENSAETCS OH B 12 pa3 MeAfieHHee, Yem npasuk-
BaHTen. MNepuop nonysbiBeaeHns aBepcektuHa C, coctasun 100,1 4, a cpeHee npebbiBaHue B
opraHname — 153,08 u.

Knroyeebie criosa: aBepTenb, (apMakokMHeTUKa, aBepcekTuH C,, npasukeaHTen, cobaku,
XMOKOCTHas xpomMaTtorpadms BbICOKOro AaBneHus.
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BBepgeHue

B npepbiaywime rogbl Hamy paspaboTaH KOMMMEKCHbIN MpoTMBONapasvuTapHbI npenapat
aBepTerb Ha ocHoBe aBepcekTuHa C, n npasukeaHTena. lNpenapat ucrbiTaH Npy napasutosax
cobak 1 KOLLEK U MPOSBUM BbICOKYHO 3(EKTUBHOCTL M XOPOLLYIO NEPEHOCMMOCTL B TepanesTy-
YEeCKOW M TPEeXKpaTHO MoBbILEHHOM fo3sax [1-4].

ABepTenb npeacTtaBnser cobon MHBLEKLMOHHBIV PAcTBOP LUMPOKOro CreKkTpa AeNcTBus Ans
neyeHns NapasnTo3oB y cobak 1 kollek. B kauyecTBe AeiCTBYIOLWNX BELWECTB COAEPXUT aBepCek-
TH C, (8 1 Mn 5 mr) n npasukeanTen (8 1 mn 50 wr).

AsepcekTuH C, NpeacTaBnsieT cMecb aBepMekTuHoB B, B,, A, n A, B onpezaeneHHom cooT-
HOLLEHUW.

CTtpykTypHas hopmyna npasvikBaHTena npuBeaeHa HuxXe.

O

@/jl\

(RS)-2-(unknorekcunkapbonun)-1,2,3,6,7,11b-rekcarngpo-4H-
nupasunHo-[2,1-a]-M30XMHONNH-4-0H

Llenbto HacTosILmMX nccnegoBaHuin 6bino onpeaeneHne hapMakoKMHETUYECKMX NapameTpoB
aBepcekTuHa C, (ppakumii B, n B, ) n npasuksaHTena nocre noAkoXHOro BBEAEHWs aBepTens
B nria3me KpoBu cobak.

MaTepuansi 1 meToabl

VccnegoBaHust npoBoauny Ha Tpex GecnopogHbix cobakax maccon 22-30 kr u3 nputota
«3ko» (Mockea). CogepkaHune cobak Obino rpynnoBbIM. TeMnepaTtypa B NOMELLEHWM paBHSANach
2042°C; BnaXxHOCTb BO3ayxa coctaBnsna 6515 %; XMBOTHbIX cogepkanu npu 9-4acoBoM OCBe-
weHun. Cobak kopMunmn cyxmm kopmom. MNotpebneHne Bodbl He orpaHnymBanu. Cobak He noa-
Bepranu o6paboTke ApyrMMuy nekapcTBEHHbIMU NpenapaTamMu.

Cobakam nofKoXXHO B 06nacTu Len ogHOKpaTHO BBOAUIN aBepTerb B TEepaneBTUYECKON [03e
u3 pacyerta 0,1 mn/kr maccel Tena (0,5 mr/kr no aBepcekTuHy C, 1 5 Mr/kr no npasukeaHTerny).

Yepes 0; 0,5; 1; 2; 3; 6; 9; 12; 24; 36; 48 n 72 4 n3 BeHbl Npeanieybs oTompanu KpoBb B Npo-
6upku ¢ renapuHom. O6pa3subl kpoBu ueHTpudyruposanu npy 3000 06/M1H B TeyeHre 15 MuH.
OTgensnu nnasmy KpoBM Y NEPEeHOCUNN B NacTUKOBbIE NPOOUPKK; A0 aHanu3a npobbl nnasmy
KpoBu xpaHunu npu — 20 °C.

Axanus npob nnasmbl KpoBM cobak Ha cofepxaHue aBepcekTnHa C, No cymme aBepMeKTU-
HoB B, 1 B,, npoBoaunu paHee paspaboTaHHbIM METOAOM XWUOKOCTHON XpoMaTorpadgoum BbICo-
KOro AaBneHust ¢ drnyopecUeHTHbIM AeTEKTUPOBaHMEM; YyBCTBUTENBHOCTb METOAA COCTaBns-
et 0,001 mr/n. MNpa3sukBaHTen onpeaensany MeTogoM Ha ocHoBe BOXKX ¢ YP-geTektupoBaHuem.

Ona pacyetoB hapMakOKMHETUYECKUX MapamMeTpoB MPUMEHSINM MOAENbHO-HEe3aBUCUMbIV
MeToA C ucnonb3oBaHueM nporpammbl «M-INDy», no3BonsitoLleil NpoBOANTL NEPBUYHYO 06pa-
60TKY AaHHbIX «KOHLIEHTpaLMs NekapCTBEHHOMO BeLLleCTBa — BPeMsi» B BUOXMAKOCTSX Npu pas-
NNYHBIX cnocobax BBEAEHUSI U PacCYUTbIBaTb CUCTEMHbIE MapaMeTpbl NIEKapCTBEHHOMO Bellle-
CTBa METOAOM CTaTUCTUYECKMX MOMEHTOB.

B ocHoBe MogenbHO-HE3aBMCMMOro MeToAa CTaTUCTUYECKMX MOMEHTOB NIEXUT OLleHKa Nnio-
LWaam nof KOHUEHTPaLNOHHON KPMBOW NeKapCTBEHHOTrO BellecTBa B nna3me kposun — AUC (Area
Under Curve), nnowanu nog Kp1Bon «nponsBegeHne BpeMeHN Ha KOHLEHTpaUno — Bpemsy —
AUMC (Area Under Multiplication Curve).

All-Russian Scientific Research Institute of Fundamental and Applied Parasitology of Animals and Plants named after K.I. Skryabin
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Pacuer hapmakokMHETUYECKUX NAapaMETPOB HAYMHAETCS C OMNpefereHust HaknoHa TepMu-
HanbHOro (NIMHENHOro B NOMynorapuMUYECKO CUCTEME KOOPAMHAT) y4acTKka KOHLEHTPaLMOH-
HOM KPUBOW M NporpammMa BblYUCIIAET KOHCTaHTY CKOPOCTM anuMuHaLmu (K ) 1 oTBevatoLwLuil en
nepvof nosyBbIBeEHNA NekapcTBeHHoro BellecTsa (i, ).

CpenHee Bpems yaepkaHus npenapara B nna3me kposu (MRT; mean residence time) Bblumnc-
NS0T No dopmyne:

MRT = AUMC/AUC

O6wwmn knupeHc (CL), onpegensowmii cnocobHOCTb opraHnamMa K anumuHauum J1B, Bblunc-
NS0T crnegyrLmMm obpasom:

roe D — pgo3a nekapCTBEHHOrO BeLLecTBa.

Kaxyuiminca obbem pacnpenenexus (V,), xapaktepusyoLiin B 0606LIeHHOM Brae crnocob-
HOCTb NTeKapCTBEHHbIX BELLLECTB K pacrnpeneneH1to B OpraHu3me, BblYUCNAT 451 BHECOCYQUCTO-
ro (MoAKOXXHOro) BBEAEHWS No hopmyne:

CL=V,xk, V,=CLk,

rae kK, — KOHCTaHTa CKOPOCTU SnUMUHALIAN.

MonyyeHHble aKCMepuMeHTasnbHble AaHHble NpeaBapuTenbHO Bbinv NoaBeprHyThl Matema-
TUYECKON cTatucTnyeckon obpaboTke ¢ nomoLlbto nporpammel «Origin v.7.0» B COOTBETCTBUM C
TpeGosaHusamn. B Tabnuuax, rae npueeaeHbl KOHUEeHTpaumm asepcektHa C, 1 npasvksaHTena
B Nna3me KpoBW, NpuBeAeHbl cpedHne apudmeTnyeckme 3HadeHus (X), COOTBETCTBYOLIME UM
cTaHAapTHble OTKNoHeHust (SD), koadduumeHT Bapuauum (C.V.%). B Tabnuuax, roe npuBeneHsl
dapmaKkoKnHeTU4eCcKne NapaMeTpbl, NPeACTaBNeHbl Te Xe CTaTUCTUYECKNE XapakTepUCTUKN Bbl-
6opku.

Pe3ynbraTthbl u 06cyxaeHue

B tabnuue 1 npueeaeHsl KOHUEHTpauuy asepcekTuHa C, B nnasme Kposu cobak nocre oa-
HOKpaTHOro MOAKOXHOro BBeAeHns aBepTens B gose 0,5 mr/kr, a Ha pUcyHke 1 — ycpeaHeHHbIV
hapmakoknHeTM4Yecknin npodunb aBepcekTuHa C,. ABepcekTuH C, obHapyxuBanu yxe depes
0,5 4 nocne BBefeHNA aBepTers; B NocneaytoLLme Neproabl KoHLEHTpaums asepcektuHa C, no-
CTeneHHo Bo3pacTana. Yepes 24 4 oTmeyanu MakcumarsbHbI yPOBEHb Npenaparta; 3aTem coaep-
xaHue aBepcekTHa C, B Nnasme KPoBM CHWXXaNocb. ABepcekTuH C, Haxoannm B Kposu cobak u
yepes 72 4 nocne BBegeHus (puc. 1, 3).

MpenapaT aBepTenb — KOMOWHUPOBAHHBIA. BTOpbIM €r0 akTMBHBIM KOMMOHEHTOM SIBNSET-
cA npasuksaHTen. MNpasnkeaHTen Takke 661N 06HapyxeH vepes 0,5 4 nocne BBeAeHUs, NpUYeM
B NOcrneayrLmnii CPoK NCCreAoBaHni, T. . CnycTa 1 4 oTMeYany MakCMMarnbHyH KOHLEHTPALMIO
B nrasme KpoBwu (Tabn. 2). MNpa3vkeaHTen BbISBASANM B Ma3Me KPOBW IKCMEPUMEHTanNbHbIX Xu-
BOTHbIX Ha NpPOTsbkeHun 48 4 HabnogeHu 1 Yepes 72 4 npenapat He 6bin 06HapyXeH B nna3me
KpoBu cobak (puc. 2, 4).

Opnako ana 6ornee TOYHOTO NpeacTaBneHus o dhapMakokuHeTuke aBepcekTuHa C, 1 npa-
3ukBaHTena 6binn paccunTaHbl PapMakoKMHETMYECKNE napamMeTpbl 060MX aKTUBHbBIX BELLECTB B
nrnasme KpoBu cobak nocne NoAKOXHOrO BBEAEHWS aBepTens.

B tabnuuax 3 n 4 npvBegeHbl pesynbraTtbl PapMakoOKMHETUYECKOrO aHanusa aBepCekTvHa
C, v npasuksaHTena. KoHueHTpauum npenapara Onpeaensnmcb Ha NpoTsKeHU 72 4 aKcnepu-
MeHTa. MakcumarnbHas KoHUeHTpauys asepcekTuHa C, B niasme KpoBu cobak, B cpeaHeM, co-
ctaBuna 13,42+0,62 Hr/mn. MNpy 3TOM BpeMs ee HacTynnexHus pasHsanock 24,0 4 (y Bcex cobak
B onbiTe). o cpaBHEHMIO C NpasuKBaHTeNoM aBepcekTuH C, B 12 pa3 MeaneHHee BbIBOAMTCA
3 opraHuamMa MBOTHbIX. Tak, nepuoa nonyebiBeAeHUs aBepcektuHa C, konebarncs ot 69,25 fo
156,99 u (B cpegHem, 100,16+49,28 u), a cpegHee Bpems NpebbiBaHNsi B OpraHn3Me COCTaBuso
153,08£70,49 4 (109,13-234,38 4). ABepcekTuH C, B 3HAaYNTENbHO MEHbLUEN CTeNeHN CBA3bIBa-
ercs ¢ 6enkamu KpoBM No CpaBHEHUIO C Npa3ukBaHTenom. CpeaHee 3HadYeHWe kaxyluerocs 0bb-
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emMa pacnpegenexus coctasuno 101,37+51,82 n/kr. Kaxywuiica o6bem pacnpeneneHusi obbiy-
HO He 3KBMBANeHTEeH aHaTOMUYecKoMy 0ObeMy, a OTpaxaeT pacrnpeaeneHue npenapara u cre-
MeHb ero CBA3bIBaHUSA B opraHu3ame. Tak, ecrnv npenapaTt CBA3bIBaeTCs NPEMMYLLECTBEHHO Gern-
Kamu KpoBu, To V, ByaeT MeHblUe, Yem AeNCTBUTENbHbIN. C APYro CTOPOHbI, NPeVMYLLECTBEH-
HOe CBfA3blBaHME Mpenapata BO BHECOCYAUCTOM MPOCTPAHCTBE (Kak B HALLeM criyyae) NpuBOAUT
K MPEeBbILLEHMIO 3HAYEHNS KaxyLlerocs obbema pacnpegenenns Hag peanbHbiM o6bemomMm. Mcxo-
A5 13 TOro, 4YTO pacyeT V, npeanonaraeT 0AMHAKOBYIO KOHLEHTPaLUIO npenapara no Bcemy 06b-
€My €ro pacnpenerieHuns, BenmynHbl V,, npesbiaowme obwuin 06bem XuakocTi, MoryT nosy-
YyaTbCs B pe3yfbrate HaKoMMeHNsi B KAKOM-NMBO yYacTke TKaHewn.

M3 pesynbratoB Tabnuubl 4 crieqyeT, YTO SKCTPanoNMpoBaHHas YacTb (hapMaKOKUMHETUYe-
ckon kpuson (AUC, ), T. €. 4acTb KpMBOW OT NOCIEAHETO ONPEAENneHns KOHLEeHTpaumm Ao 6ecko-
HEYHOCTM B CYMMapHYI0 BENMUMHY niowann nog papmakokmHetuyeckon kpuson (AUC, ) sHauu-
TenbHOro BKNaga He BHOCUT. dTa BeNunuuHa, B cpegHem, coctasuna 3,88+3,24 %. MNoatomy Bce
nocnegyoLmne pacyeTbl NPOBEAEHbI C Y4ETOM IKCTPanonuMpoBaHHON YacTy.

YCTaHOBMEHO, YTO NpasvKBaHTEN ObICTpee BCacbiBAeTCA M3 MecTa BBEAEHUS B CUCTEMHbIN
KPOBOTOK XXVMBOTHbIX MO CpaBHEHMIO C aBepCekTMHOM C,, MOCKOMbKY BPEMS HACTYNNeHNs Mak-
CMManbHOW KOHLEHTpauun npasmksaHTena (4,91+1,41 mkr/mn) Ans aHHOW BbIOOPKU XMBOTHBIX
npu Takom cnocobe BBeaeHMsi coctaBuno donee 8 u (B cpeaHeM, 8,33+6,35). Cnegyetr oTMeTUTD,
4T y cobaku Ne 2 Hactynnenne C__ 3aduKkcpoBaHo Yepes 1 4 nocrie BBeAeHUA npenapara.

[ns npasvkBaHTena xapakTepHa MeaneHHas anMMUHaLUS, T. K. Nepuog nornyBbIBEeAEHWS, B
cpegHem, coctaensget 7,99+2,08 u. MapameTp, xapakTepuayoLwnii AnnTenbHOCTb NpebbiBaHms
rniekapCTBEHHOrO BellecTBa B opraHname — MRT cocTtaBun, B cpeaHeM, 14,96+2,17 4. YunTbiBas
NMOAKOXHBIN NyTb BBEAEHUS aBepTensi, NOy4YeHHbIe AaHHbIE MO3BONAT OTHECTU NPa3vKBAHTEN
K ONUTENbHO XMBYLLMM NEKapCTBEHHbIM BeTepMHapHbIM cpeacteam. O6 3TOM KOCBEHHO cBUAe-
TeNnbCTBYET CpeaHsis BenuumHa knupeHca, pasHas 0,141+0,077 n/y/kr. [Mpu aTom cpegHss Benu-
4YnMHa Kaxyllerocsi obbema pacnpegeneHusi (Vd) — 1,78+1,44 n/Kkr roBOpUT 0 TOM, YTO Npenapar
pacnpenensieTcs BO BCEX XUAKUX Cpefax opraHuama v K ero Jo3vpoBaHUio crielyeT OTHOCUTb-
Cs1 C OCTOPOXXHOCTbHO, YTOObI HE BbI3BaTh €ro Nepefo3npoBKM, 0OYCNOBEHHON AENOHNPOBAHMEM
[AaHHOrO NeKapCTBEHHOrO BELLEeCTBa.

Takum obpasom, No BenuyMHam nepuoaa nonyBbIBEAEHUS U CPeOHEro BpeMeHU yaepXuBa-
HWUS B OpraHM3Me XXMBOTHbIX aBEpTErNb OTHOCUTCH K «ONTOXMBYLLUMY BETEPUHAPHLIM fekap-
CTBEHHbIM CPEeACTBaM.
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PHARMACOKINETICS OF AVERSECTIN C, AND PRAZIQUANTEL IN DOG
BLOOD AFTER A SINGLE SUBCUTANEOUS INJECTION OF AVERTEL

Yastreb V.B.', Novik T.S." 2, Drinyaev V.A." 2, Chukina S..." 2, Avchuk S.V.2, Ter-Simo-
nyan V.G.2 Litvin A.A3

" 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:
yastreb@uvniigis.ru

2 Biological Science Center «Pharmbiomed Ltd.»

3 Scientific Research Institute of Pharmacology named after V.V. Zakusov

Abstract

Objective of research: study of pharmacokinetics of Aversectin C, and Praziquantel in blood
plasma of dogs after a single subcutaneous injection of Avertel.

Materials and methods: experiments were conducted on 3 dogs which received Avertel shots
in the neck area at a therapeutic dose 0,5 mg/kg of Aversectin C, and 5 mg/kg of Praziquantel.

Blood was collected from the forearm vein into heparin test-tubes at 0; 0,5; 1; 2; 3; 6; 9; 12;
24; 36; 48 and 72 hr.

Analysis of dog blood for Aversectin C, (according to the total Avermectins B1 and B2a) was
performed by the method of high-performance liquid chromatography with fluorescence detection;
the sensitivity of the method was 0,001 mg/l. Praziquantel was identified by the same method
using the ultraviolet detection. For evaluation of the pharmacokinetic properties, the model-
independent analysis «M-IND» was applied which enables to perform the primary processing of
data «drug concentration — time» and calculate the system parameters of drugs by the method
of moments.

Results and discussion: Aversectin C, was detected in blood 0,5hr after Avertel injection.

Further, the drug concentration in blood has increased; at 24th hour, the highest level of drug
was determined; then the drug concentration went down. Aversectine C, was also found in dog
blood 72 hours after the Avertel injection. Praziquantel was identified 0,5hr after its injection, and
1hr later its highest concentration has been registered. 72 hours later the drug wasn’t found in
dog blood. The highest concentration of Aversectin C, in blood was 13,4 ng/ml, and it was being
eliminated 12 times slower than Praziquantel. The elimination half-life of Aversectin C, was 100,1
hrs. and the average residence time of the drug in the body -153,08 hrs.

Keywords: Avertel, pharmacokinetics, Aversectin C,, Praziquantel, dogs, high-performance
liquid chromatography.
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MAPA3UTbI PACTEHUA
MocTtynuna B pepakumio 13.04.2015 YOK 634.8
[MpuHaTa B neyats 02.09.2015 DOI:10.12737/13267

MwryHoBa B.[., Pa6ueHko H.®. BnuaHne aHTaroHnctuyeckux 6aktepui Serratia plymuthica v Bacillus subtilis
Ha pa3BUTME PU3OKTOHMO3a Ha pacTeHusix canarta // Poccumckuin napasutonormyeckun xypHan. Mockea.
2015. Bein. 3. C. 102—-105.

Migunova V.D., Ryabchenko N.F. The influence of antagonistic bacteria Serratia plymuthica and Bacillus
subtilis on affection of salad plants by Rhizoctonia solani. Russian Journal of Parasitology. Moscow. 2015.
Vol. 3. P. 102—-105.

BITUAHUE AHTATOHUCTUYECKNX BAKTEPUN
SERRATIA PLYMUTHICA U BACILLUS SUBTILIS HA
PA3SBUTUE PUSOKTOHUO3A HA PACTEHUAX CAJIATA

B.[. MuzyHoea, H.®. Ps64yeHko

Bcepoccutickuli Hay4YHo-uccredogamernbekuli uHemumym ¢yHOameHmarnbHoU U npuknadHol napa3su-
morioeuu XugomHbix u pacmeHull umeHu K. . CkpsibuHa, 117218, Mockea, yn. b. YepemywkuHckas, 28,
e-mail: migunova@vniigis.ru

Pedepar

Llenb nccnegoBaHva — aHanu3 (QyHrMuuaHoro AencTBust komnnekca Gaktepumn Serratia
plymuthica n Bacillus subtilis no oTHoLEHWIO K napasuTndeckomy rpuby Rhizoctonia solani Ha
pacTeHusax canaTa.

Martepuanbl 1 meToabl. OnbIT NPOBOAMIM B NIIACTUKOBbLIX KIOBETAX C FPYHTOM Ha pacTeHUsiX
canata. B kaxgow kioBeTe BblpalimBany no 12 pacteHun canarta. PacteHuns canata B nepBoM
KIOBETE CITY)XXMNU KOHTPONeM U He Obinn 3apaxeHbl. Bo BTOPOM KOHTPOMbHOM KioBETE Oblnn
pacTeHus canarta, MHOKYNupoBaHHble R. solani.Tpetuin kioBeT obpaboTtanu cmecbio Serratia
plymuthica v Bacillus subtilis (400 Mn/m?), 4eTBEPTbIA — XUMUYECKUM cTaHaapToM MoHcepeH (2
n/ m2). Tlocne UHOKYNALWUK KIOBEThI BbIAEPXKMBANM B TEHEHME 72 Y B KNMMaTUYECKOW KaMmepe npu
18°C. Cnycta 14 n 31 cyTok Mo 6 pacTeHuin canaTa cpesanu Ha ypPOBHE MOYBLI M B3BELUMBAIN.
PernctpupoBanu maccy pacTeHui, YUCNO XMBbIX PACTEHUI, YACNO NOPaXEHHbIX pacTEHUA, YnC-
N0 NopaXeHHbIX NINCTLEB canaTa.

Pesynbratbl 1 obeyxaenue. MNpu obpaboTke nuctbeB canata cmecbio S. plymuthica v B.
Subtilis n MOHCEPEHOM MOoMNy4YeH CTaTUCTUYECKN 3HAYUMbIA PYHIMUMAHBIV 3PdeKT. dpdekTmB-
HOCTb Mpenapara Ha OCHOBe KomMnekca AByx bGakTepuii aHanormvyHa adeKTMBHOCTM XUMnYe-
CKOro npenapata MoHcepeH. bruomacca pacteHun B koHTpone 6e3 natoreHa Ha 40 % Obina BhbliLLeE,
4YeM B KOHTpOIe, MHOKYNMpoBaHHbIM R. solani. MpoTekTuBHbIn adbdekT cmecu S. plymuthica v B.
subtilis 6bIn cpaBHUM € BapuaHToM, 06paboTaHHBIM MOHCEPEHOM.

Knroyesnie criosa: Serratia plymuthica, Bacillus subtilis, Rhizoctonia solani, BbxnBaeMocTb,
bromacca pacTeHui.

BBepneHue

Rhizoctonia solani — NOYBEHHbIN NATOreH, Bbi3biBaloLLMIN 3aboneBaHUs MHOTMX BUAOB pac-
TEeHWUIA, B TOM YUCIE CENMbCKOX03ANCTBEHHbIX. MapasuTuieckuin rpnbd R. solani cnocobeH BbhXu-
BaTb B MOYBE B TEYEHME MHOIMX IET B BUAE CKNEPOLUA UM B MULENManbHOM hopMe Ha opraHu-
YeckoMm BellecTBe. CKNepounm O4eHb YCTONYMBBLI U BbIKMBAKOT NpU HEGNaronpusTHLIX YCroBK-
ax. KouTponbe R. solani 3aTpyaHSeTCs TEM, YTO OH SBMSAETCS NapasuToM LLUMPOKOTO Kpyra X03sieB,
a Takke cnocobeH K canpoTpodHOMY POCTY.

PusokToHno3 canata Bnepsble Obin onvcaH CtoHom u Cmutom [14] B wtate MaccadyceTc.
[JeBuc ¢ coaBTopamu [5] NpuwnM K BbIBOAY, YTO STOT MATOreH BCTpevyaeTcs Be3ae, rae Bbipa-
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LUMBAIOT canaTtHble KynbTypbl. [epBble cMMNTOMbI 3a00neBaHUs NPOSBISAOTCS Kak NobypeHue ¢
OanbHeNLWnM NoBpeXAEeHNEM MMaBHbIX XWUMOK BHYTPEHHEN CTOPOHbI NTUCTa UM NOBPEXOEHNEM
OCHoBaHuA cTebns. 3aboneBaHne BbICTPO pacnpoOCTPaHSETCS, YTO MOXET NMPUBECTU K 3arH1Ba-
Huto nucTbeB. Coobaetcst o notepu go 70 % ypoxas canata, Bbipawimeaemoro B CoeanHeH-
HbiX LUTatax AMepuku B NONEBLIX YCMOBUSX NMPU MOPaXKEHUN PU3OKTOHNO30M. [laHHble JlayHa [8]
nokasblBatoT exxerogHble akoHomuyeckne notepm go 250 000 EBpo npu npon3BoacTBe canarta Ha
tore l'epmaHun. CopTa, obnagaroLime reHeTUMYeCcKon YCTOMYMBOCTBLIO K R. solani, He cylecTBy-
toT. XoTAa 310 3aboneBaHne MOXHO KOHTPOMMPOBaTb XMMUYECKUMU MeToAamu, 3PEKTUBHOCTb
CYLLECTBYIOLLMX paspeLleHHbIX NpenapaToB He AocTaToyHa. AnbTepHaTUBHbIE METOAbl KOHTPO-
ns 3aboneBaHnsa Takke He CYLLECTBYIOT, XOTS pasfuyHble aHTaroHncTuyeckne rpubel n 6akrepum
MOryT UHrMbrpoBaTb pa3BuTre 3abonesBaHus, Bbi3biBaemoro [1, 2, 10, 15, 16] .

PesynbraThl COBpeMEHHbIX UCCNEAOBaHMI MOKa3anu, YTO UCNOMb30BaHWe b1uoareHToB MOXeT
6bITb MepcnekTMBHLIM Ans KoHTpons R. solani [9]. 3a nocnenHee BpeMs BblAeneHbl OpraHu3mbl,
cnocobHble NoaaBnaTb passutue R. solani. 31o rpubsl Gliocladium virens (G-21), Trichoderma
harzianum [13], 6aktepun Burkholderia cepacia (= Pseudomonas cepacia) [3], Bacillus subtilis
(GBO03) [11], B. subtilis (MBI600) [17]. Kommepyeckne npenapatbl FZB24, Phytovit, Mycostop
n Prestop nokasanu adpekTmBHOCTb NMPOTUB R. solani Ha pa3Hbix KynbTypax [12]. CoBpemeH-
HbI Npenapat Prestop, cocToawmii us cnop n muuenua Gliocladium catenulatum (J1446), moxeT
KOHTpONnMpoBaTb pa3BuTue GonesHen, Bbi3biBaeMbix Pythium sp. n R. solani. OCHOBHOW MpuUH-
uun AenCcTBUS 3TOrO areHTa — Mukonapasutuam [6]. B HacTosiwee Bpems npenapat Prestop 3a-
peructpmpoBaH B PUHNSHAMM U NpoxoauT pernctpaumio B EBpone. Mycostop — npenapar, co-
JepXawui cnopbl NouBeHHoN b6akTepumn Streptomyces griseoviridis (K61), koTopas orpaHnynea-
€T pa3BuUTNE U NUTaHUE TPUOHBLIX MATOFEHOB, KOMOHU3UPYS KOPHU PacTEHWI U BbiAENSAs OyHrn-
UMaHble BELEeCTBa 1 nutndeckne depMeHThl B pusocdepy [6]. MNpenapat 3apernctpMpoBaH BO
MHOTMMX CTpaHax, B OCHOBHOM MpOTuB 3aboneBaHui, Bbi3biBaeMbix Fusarium sp., Pythium sp.,
Phomopsis sp., Alternaria sp., Botrytis sp., Phytophthora sp. n R. solani Ha OBOLLHbIX KynbTypax.
Phytovit — npenapat Ha ocHoBe GakTtepuun Bacillus subtilis (B2g), BbiaeneHHown ns pusocdepsbl
o3umoro panca. Takke nssecteH buonornyeckuii areHT FZB24, cocTtoswmii ns wramma B. subtilis
FZB24. Mopo6Ho Phytovit, FZB24 yBennunBaeT Guomaccy KOpHEBOW 1 HaA3eMHON Bruomaccsl,
NoBbILLAET YCTONYMBOCTb pacTeHui K natoreHam [7].

Bce aT10 cBMAOETENBLCTBYET O BICOKOW aKTyanbHOCTM NOMCKa U aHanuaa AencTBus buonornye-
CKWMX areHTOB, eCTECTBEHHbIX PEryNATOPOB NAaTOreHOB PaCTEHWN.

Llenbto HacToswero nccnenoBaHua Obin aHanua oyHriMunaHoro AencTBusa Komnnekca 6akre-
puii Serratia plymuthica v Bacillus subtilis no oTHoOLLeHWIO K Napa3uTudeckomy rpuby R. solani Ha
pacTeHusix canaTa.

MaTepuansi n meToabl

OnbIT NpoBOAUNY B NNAcTUKOBBIX KIOBETAX C FPYHTOM Ha pacTeHusx canata. O6bem kioBeT
10,4 n (wupuHa 32 cm, gnvHa 43,5, Bbicota 7,5 cm), noBepxHocTb 0,139 M2, B kaxaol kioBeTe
BblpaLLmBanu no 12 pacteHun canarta. PacteHnsi canata B NepBOM KIHOBETE CIYXXWUIN KOHTPOSIEM
1 He GbInu 3apaxeHbl. Bo BTOPOM KOHTPOMNbHOM KloBeTe Obinv pacTeHns canara, UHOKyrnMpoBaH-
Hble R. solani. Tpetuii kioBeT o6paboTanu cmecbto S. plymuthica v B. subtilis (400 mn/m?), yet-
BEPTbI — npenapaTtoM MoHcepeH (2 n/ m2).

Mocrne MHOKYNALUMM KIOBETHI BblAEPXXMBANM B TeYeHWe 72 4 B KNMMaTUYeCcKon kamepe npu
18°C ans yny4wenuns pa3suTtusa natoreHa. Cnycta 14 n 31 cyT no 6 pacteHuii canarta cpesanu Ha
YPOBHE MOYBbI 1 B3BELLMBANW. PernctpupoBanu maccy pacTeHuin, YUCIO XKMBbIX pacTeHUI, Yuc-
N0 NopaXKeHHbIX PaCTEHUI, YACMNO NOPaXeHHbIX NMNCTLEB canaTa.

Pe3ynbraTthbl u 06CcyxaeHue

MckyccTBeHHast MHOKyNaums nNpoLuna yaadHo. lNopaxeHne nMcTbeB canara B KOHTPOne, NHOKY-
NMPOBaHHbLIM R. solani, 3Ha4YMTENbHO NPEBLILLIAET STOT XKe nokasaTtesb B KOHTporne 6e3 natoreHa.

Mpu o6paboTke nncTeeB canarta cmecbto S. plymuthica v B. subtilis n MOHCepeHOM nornyyeH
CTaTUCTUYECKN 3HAYUMBIN PYHIMLUMOHBIN 3 dekT. APPEKTUBHOCTL NpenapaTa Ha OCHOBE KOM-
nnekca Apyx 6akrepuin aHanornyHa 3pHEKTUBHOCTM XMMUYECKOTO NpenapaTa MOHcepeH. buo-
Macca pacTeHui B KoHTpore 6e3 natoreHa Ha 40 % Obina Bbilwe, YeM B KOHTPOSe, MHOKYIIMPO-
BaHHbIM R. solani. Buomacca pacTteHuii, 06paboTaHHbIX 6akTepmsmu Gbina HUXe, Yem B BapuaH-
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Te ¢ MoHcepeHoM. [MpoTekTuBHbIN adhdekT cmecu S. plymuthica v B. subtilis 6bin cpaBHUM C Ba-
pvaHToM, 06paboTaHHbLIM MOHCEPEHOM.

3akno4yeHne

Takum obpasoMm, pyHrMumMaHaa 3EEKTUBHOCTb CMECU aHTaroHMCTUYeckux Gaktepui S.
plymuthica v B. subtilis, npoaHanuavpoBaHHasi N0 OTHOLLUEHWIO K R. solani Ha pacTeHusx canara,
CpaBHMMa C npenapaTtoM MOHCEPEH, UCMOMNb3yeMbIM B CEMbCKOXO3ANCTBEHHOM npakTuke. OTme-
YEHHYI (PUTOTOKCUYHOCTb BakTepuanbHbIX KyrnsTyp HeobxoaMMo uccrnefoBaTh B MOCNEAYHOLLMX
onbiTax, a Takke NPoBECTM aHanu3 AencTeus 6akrepuii npn obpaboTke NNCTLEB pacTeHWi cana-
Ta 1 npu 06paboTke NoYBkI, rAe pacTyT pacTeHus.

[aHHas paboTta nokasbiBaeT, YTO UCMONb30BaHME aHTarOHNCTUYECKMX BakTepui aBnseTcs
NepcrneKkTMBHbLIM HanpaBreHneM B pa3B1TUM IKOMOTMYECKN YNCTOrO CEMNbCKOrO XO3SMCTBa.
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THE INFLUENCE OF ANTAGONISTIC BACTERIA SERRATIA PLYMUTHICA
AND BACILLUS SUBTILIS ON AFFECTION OF SALAD PLANTS
BY RHIZOCTONIA SOLANI
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Abstract

High efficiency of mixture of two bacterial strains Serratia plymuthica and Bacillus subtilis was
shown against development of Rhizoctonia solani on plants of salad variety Leny (Nunhems).
Survival, biomass of plants, and number of affected plants and leaves were analyzed in the
experiment. Efficiency of application of a preparation of mixture bacterial strains was comparable
with the chemical preparation Monceren L recommended for suppression of this disease caused
Rhizoctonia solani.

Keywords: Serratia plymuthica, Bacillus subtilis, Rhizoctonia solani, survival, plants biomass.
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Pecdepar

MpuBeaeHb! cBeAeHMS MO KOKLMAMO3aM CBUHEN B XO35IMCTBaX NMPOMbILLIIEHHOTO Tuna. Yale
3apaxaroTcs 1 Tsbkeno nepebonesBatoT M30Cnopo3oM nopocsTa 7—30-AHeBHOro Bo3pacTa, a au-
MEpMO30M — MopocsATa A0 ABYXMECAYHOro Bo3pacTa. B cpegHem, aiMepro3om nopaxeHo 24,3
% cBuHen, nsocnopo3om — 15,1 n 6anaHtngnosom — 32,4 %. Bosbyautenamm 6onesHn sens-
toTcA 9 BMOOB KOKUMani. [inarHo3 Ha KOKLMONO3 yCTaHaBNMBaKOT Ha OCHOBaHUW pe3yrnsTaToB MC-
crnegosaHuii dekanuin no merody PronnedbopHa, Japnunra unu MakMactepa. [ins neveHus csu-
Hel HaszHa4atloT aMnponnym 1 ero npemunkcHole opmel B Aose 0,005 % macchl kopma B nepecye-
Te Ha [1B B TeveHue 1-2 mec; HUdynuH — 5 /10 kr kopma B TedeHne 5—7 cyT; XxnopTeTpaunKinH
ruapoxnopug no 10 mr/kr 3-5 cyT; cynbdagumesunH no 5 r Ha XMBOTHOE B COYETAHUM C 30arne-
Hom (0,03 r/kr) nnn 6uoseTtnHom (0,06 r/kr) 2 pasa B cyTku B TedeHune 4-5 cyT; xumkokumng — 20
Mr/Kr 4—5 cyT; XUMKOKUMA-7 — 420 mr/kr; chapmkokuma — 25 Mr/kr; xuHnodoH — 40 mr/kr; Tpuxo-
non — 15 mr/kr 2 pasa B cyTkn 3—4 cyT; puregason 25%-Hbivi rpaHynat — 1 r/10 kr kopma; 6uo-
dy3son — 125 wmr/kr; canuHogapm 60 — 30 mr/kr 2—3 pa3a B CyTKM 0 YIyYLIEeHUs KINUHUYECKO-
ro0 COCTOSIHUSI U MpeKpaLleHns BblAeNeHns oouMCT. [nsa npomnakTuku NPUMEHSIIOT canvHOMu-
uMH 12%-Hbin 13 pacyeta 330 r Ha 1 TOHHY KopMa nopocsitam o 120-gHeBHoro Bospacrta. Npo-
BOOSAT MEXaHWYECKYHO OYUCTKY NoMeLleHuin. [Ang AesavHBasmm ncnonb3ayoT 7%-Hblll pacTBoOp aMm-
mMuaka, 10%-HbIln ropsYmnn pacTBop ogHoxnopucToro noaa, 10%-Hyo ropsidyto 3MynbCU KCUMo-
HadTa, 2%-Hy0 BOOHYIO 3MYIIbCUIO TEXHUYECKOro opTodeHa, 4—5%-Hbiin ropsaymn (He meHee 80
°C) pacTBop Leno4un. PacTBopbl criefyeT NpMMEHsITb OQHOKPATHO Npu 3-4aCOBOK 3KCMO3MLun 13
pacyeTa 1 n Ha 1 M? obe33apaxnBaeMon NOBEPXHOCTY C TBEPAbIM NMOKPLITUEM U 2—3 1 Ha 00bIY-
Hyto MoyBy. [INs XMMUONPOMUNAKTUKN SMMEPMO3a PEKOMEHAYETCS YXXe B NEPBbIA MECSIL, XXNU3HU
[aBaTb NMopocsATaM ¢ KOpMOM 1 pa3 B CyTKM B TedeHue 6—7 CyT Xxumkokumna-7 B gose 210 mr/kr,
Tpuxonon — 10 mr/kr, hapmkokumg — 15 mr/kr, xuHnodoH — 40 Mr/Kr unu TonTpasypun B 4o3e
30-50 mr/kr Ha 3—5-e CyTKM XM3HW NOPOCAT.

Knroyesnie crioea: nopocsita, KOKLMANMO3bI, yiiep6, AnarHocTuka, nevyeHne, npodmnakTuka.

Cpeaun napasvTnyeckmx NpocTenmx Hambornee 4acTo BCTPeYalTCsl KOKUMAMO3bl (M30Cno-
po3, 3Mepro3) U 6anaHTUANO3, KOTOPbIE MOPaXakoT CBUHEN Pa3HOro Bo3pacTa, HO HanbornbLuee
oTpuuaTtenbHoe BNMUAHME Ha OpraHU3M OHU OKa3bIiBaloT Yy MONOAHAKA. ‘-Iau.l.e 3apaxarTcda U T4-
xeno nepebonesatoT N30cnopo3om nopocsata 7—30-4HEBHOro Bo3pacTa, a aMMepuo3oM — nopo-
cATa fo ABYXMecsiYHoro Bo3pacta. CBMHbM Goree cTapLumx Bo3pacTHbIX rpynn 6onetoT B ferkom
dopme. MNepeboneBLUMe NOPOCSTa OCTAOTCS HOCUTENSIMU BO30yauTEne 6onesHu.
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Yuwep6 OT KOKUMAMO30B CKragbiBaeTcs U3 rmbeny nopocsT, CHUKEHUS MPOU3BOACTBEHHbIX
nokasarenen (NpMBECOB, COXPAHHOCTU MOJIOAHSIKA, NMIEMEHHON LIEHHOCTM MOroroBbsl), yBenu-
YeHUs KOHBEPCUM KOpMa, 3aTpaT Ha AMarHOCTUKY, nevyeHne 1 NnpodmnaktTuky sabonesanus. MNpu
3TOM, K KOKUMAMOCTATMKAM, NMPUMEHAEMbIM ANst NPOMUNAKTUKN, HACTyNaeT NpUBbIKAHUE UL Xe
Bo3pacTtaet Ao 50-60 % aganTvBHas Pe3NCTEHTHOCTb KOKLMONNA.

Mo gaHHbIM BHUWNTT nm. K. U. CkpabuHa, B cpegHeMm, aiMepro3oM nopaxeHo 24,3 % cBuHeNR,
nsocnoposoM — 15,1 n 6anantnanosom — 32,4 %. MNoTeps npupocta Macchl Tena Ha OgHOro
GonbHOro 3MepUO30M NopoceHka coctaenseT 2,8 kr, nsocnoposom — 1,6, 6anaHTMANO30M —
3,1 K. Y 3apaKeHHbIX 3MMepUsiMM NOPOCAT neTanbHocTb gocturaet 12 % ot 3aboneswunx (P. T.
CadomynnuH, 2006).

CornacHo pesynbsrataM npoBeAeHHbIX nccnegosanun, B 2005-2009 rr. cpegHasa SKCTEHCUB-
HOCTb 3apaXeHUsi CBMHEN dMepusMy No cTpaHe coctaBuna 24,3 % c konebaHusmu no dege-
panbHbiM okpyram ot 10,5 0o 35,2 %, 6anaHtuanamm — 32,4 % c konebanusimm ot 15,1 1o 53,6 %.

BosbyamTtenamu 6onesHn SBnaTCS NPoCTENLLNE OPraHU3Mbl — SMMEPUN 1 N3ocnopsbl. B Ha-
cTosiLee BpeMs onvcaHo 13 BMOOB KOKUMAMIN, OOQHaKo Takue nccnegosartenu kak J. M. Veterling
(1965), N. N. BepumnHuH (1996) cumTaloT peansHO cyliecTByowmmmn 9 BUAOB Kokumnann: Eimeria
debliecki, E. suis, E. scabra, E. perminuta, E. spinosa, E. polita, E. porci, E. neodebliecki u
Isospora suis.

HuazHocmuka. MNpn XXU3HN OUArHO3 Ha KOKLMAMO3 Y CBUMHEW CTaBAT KOMMJIEKCHO: HA OCHO-
BaHMM 3MM300TONOMMYECKNX AAHHbIX, CUMNTOMOB 60ME3HM, MAaToNIoroaHaTOMUYECKUX U3MEHEHWI
W, rmaBHbIM 06pa3oMm, pe3ynsTaTtoB UccnegoBaHun dekanui no metogy PronnebopHa, dapnuHra
unu MakMacTtepa. [JnarHo3 He BbI3bIBaET COMHEHWI NPY HAaNU4YMmn CUMNTOMOB 60Me3HM (MOHOCHI,
ncroweHwve) n bonbLoro uncna oouuct (go 100 n Gonee) B dhekanusx. OgHako, KNMMHUYECKN (aun-
apesi) 6onesHb MOXeT NposABUTLCA 3a 1-3 CyT 4O Hayana MacCoBOro BbiAENEHUs OoUnCT C de-
kanusamu. B cBs3u ¢ 3TUM, Yepes 2—3 CyT KONPOCKOMUYECKME UCCNe0BaHUs CrieayeT noBTOpuUTb.

B Hebrnaronony4yHbIx MO KOKUMAMO3aM XO35IMCTBAxX Hapsgy C O0OWUMKM BETEpUHapHO-
CaHWTapHbIMU MEPONPUSTUSIMU MPOBOAAT NEPUOLANYECKM KOMPOCKONMUYECKNE UCCNEA0BaHNS Ha
HanMyne OOLMCT KOKLMAUIA B cneaytoLime CpoKu:

— nopocsiTa-cocyHbl — B 14—20-AHEBHOM BO3pacTe;

— nopocsaTa-oTbeMblwn — B 30-50-gHeBHOM 1 120-gHeBHOM Bo3pacTe (nepes nepesoaoM
Ha OTKOpM);

— PEMOHTHbIV MOMOAHSIK — OOMH pa3 3a BECb NEPUOJ BblpallnBaHuUs;

— CBMHOMaTKN — 3a 2 Hedenu nepep CryyYkon 1 B 3TW e CPOKM nepeq ornopocom;

— Xpsikn — 2 pasa B rog.

Mpu ycTaHOBNEHUM AMarHo3a Ha KOKUMAMO3bl CrieQyeT yYuTblBaTb MHTEHCUMBHOCTH MHBAa3WW.
Mpu obHapyxeHun HebonbLuoro ymcrna ooumnct (4o 10 B none 3peHus MUKPOCKONa) He crnegyeT
cyMTaTbh OCHOBHOWM NPUYMHONM BONE3HM KOKLMAMO3, TaK KaK N MHTEHCMBHAS MHBA3Us BbI3bIBAET
y NOPOCAT MOSABIEHNE KINMHUYECKMX NPU3HaKoB 6onesHun. Kpome Toro, oTCyTCTBME OOLMCT B Npena-
paTe Npu 0OAHOKPaTHOM MCCreAoBaHNUN bekanuii He MOXET CIYXXWUTb OCHOBaAHWEM A1 UCKITHYEHNS
3MMepuno3a, Tak Kak BO3MOXHO nonagaHve mMatepuarna OT XUBOTHbIX, Y KOTOPbIX HE 3aKOHYMIOCh
pa3BuUTUE NapasvTa 1 OOLMCThI eLle He cchopmupoBanuck. MNoatomy, cnegyeT uccnegoBarb He Me-
Hee 5—7 XMBOTHbIX N3 K40V BO3PaCTHOW rpynrbl U yYUTbIBATL HANMUUME KIMHUYECKMX NPU3HAKOB,
cneunduUyeckmx NaTorioroaHaTOMMYECKNX U3MEHEHWI N MIHTEHCUBHOCTb KOKLIMONO3HOM MHBA3NN.

Mpu oueHke pe3ynsTaToB UCCNENOBaHWUIA NPob dekanuin oT MHBA3MPOBAHHbLIX KOKLUAUAMMN
NMOpPOCAT MO umncny OBHapy>XeHHbIX OOLMUCT crnedyeT pyKOBOACTBOBATbCS 3-0anbHOM LUKANon:
efuHnYHble n 0o 10 — 1 6an, HU3KUIN ypoBeHb 3apaxxeHust; cebiwe 10 u go 30 oounct — 2, cpea-
HuIA; cebiwe 30 — 3 6ana, BbICOKUIA YPOBEHb 3apaXXeHusl.

Mpepnaraemas aBTopamu LWkana paspaboTaHa Ha OCHOBE aHanu3a pesynbTaToB COOCTBEH-
HbIX UCCINEL0BaHWI, MPOBEAEHHbIX B CBMHOBOAYECKUX X03sMcTBax Poccun.

[MocmepTHO AMarHo3 CcTaBAT Mo pe3ynbraTaM NaTofioroaHaToOMUYECKOro BCKPbITUSE U MUKPO-
CKOMUYECKOro UccrnefoBaHns COCKOBOB CNM3UCTON 0BOMOYKN C MOPaXEHHbIX Y4aCTKOB TOHKOTO
KMLLIEYHNMKA.

[Mpy nocTaHOBKE AMarHo3a Ha KOKLMAMO3bl CrieayeT yumTbiBaTb BUAOBOM COCTaB BO3byanTe-
nen. Kokumami pogos Eimeria n Isospora aguddepeHUmpytoT No CTPYKType CropynmMpoBaHHbIX
OOLIMCT, CTPYKTYpE U NOKanu3awumm 3HA0reHHbIX CTaAWN, XO3MHHOW CNeLngUYHOCTM, NPOOOMKM-
TENbHOCTW NPenaTeHTHOro Neproaa pa3BUTUS Y CMOPOTOHUN.
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[ndbdbepeHUMpyYIOT KOKLMAMO3bI OT reNnbMUHTO30B (ackapuaosa, CTPOHMIomao3a, 330arocTomMo-
3a, Tpmxouedanesa). ins nx NCKMYeHust ncnonb3ytoT metoasl PronnebopHa, AapnuHra, KotenbHu-
koBa—XpeHoBa, LLiepbosuya, KoTopbiMu UCCrenyoT hekanum ¢ Lerblo 0BHapyXeHns auL, UMELLIMX
6ornee KpynHble pa3Mepbl, XapakTEPHYH LIBETOBYHO OKPACKy M CTPYKTYpy. Kokumamossl cnenyer Takke
otnu4ath ot 6anaHTMaMo3a, TPMNOHEMO3a, KonvbakTeprosa 1 canbMoHennesa.

JleyeHue. MNMpu KOKLMOMO3AX CBUHEN UCMbITAHO GOMbLUOE YMUCMO NEKapCTBEHHbIX Npenapa-
ToB. OfHaKo, HEMHOrMe 13 HUX 0bragarT 4OCTaTOYHON APAEKTUBHOCTHHO.

Mpun kokumamnosax, Npexane BCEro, OPraHu3yloT NpaBUIlbHOE COAEPXaHWe W MOSMHOLIEHHOe
KOpPMIIEHME XMBOTHbIX. [N NeYeHns CBUHEWN Ha3Ha4YaloT amnponmMyM U ero NpeMUKCHbIe (popMbl
B nose 0,005 % macchl kopma B nepecyeTe Ha [1B B TeueHune 1-2 mec; HudynuH — 5 r/10 kr Kop-
Ma B TedeHue 5-7 cyT; xnopTeTpaumknuH rugpoxnopug no 10 mr/kr 3-5 cyT; cynbdaammMmesnH no
5 r Ha xuBOTHOE B codeTaHum ¢ 3oaneHom (0,03 r/kr) nnu 6uosetnHom (0,06 r/kr) 2 pasa B CyTKu B
TeueHue 4-5 cyT; xumkokung — 20 mr/kr 4-5 cyT; xuMkokuma-7 — 420 mr/kr; dpapmkokung — 25
Mr/Kr; XuHnodoH — 40 mr/kr; Tpuxonon — 15 mr/kr 2 pasa B cyTku 3—4 cyT; puregason 25%-Hbin
rpaHynsaT — 1 /10 kr kopma; 6uodpyson — 125 mr/kr; canvHodapm 60 — 30 mr/kr 2—-3 pasa B CcyT-
KM 0O YNyYLIEHWS KITMHUYECKOTO COCTOSIHUSI U MPEKPaLLEHUS BbIAENEHNS OOLWCT.

[na npodpmnakTnkn NpuMeHsT cannHoMuUmMH 12%-Hbii n3 pacdeta 330 r Ha 1 TOHHY KopmMa
nopocsatam 0o 120-gHeBHOro Bo3pacra.

lpochunakmuka u mepbi 60pbL6bI. CanuHoMuunH B Ao3e 250 r Ha 1 T kopMa Anis caHaumm
CYNOPOCHbIX CBMHOMAaTOK Nepez 0nopocoM npu HasHavyeHun B TedeHne 30 CyT nokasan BbICOKYH
nevebHo-npodmnakTuyeckyto 3PeKTMBHOCTb N HAAEXHOCTb.

CtaHgapTHble cxeMbl NPOUNAKTUKA C LIENb NMOArOTOBKM CBUHAPHWKOB, POAUIIBHBIX CTaH-
KOB W THe3[ XMMUYecKuMu npenapatamu (opManmHoOM, eOKUM HaTpUeM B KOHLIEHTpauun He
HWXe 4 % npu HarpeBaHnn paboumx pacTBopoB He Hbke 80 °C) nokasbiBalOT HEAOCTATOUHYH 3h-
dekTUBHOCTbL. [Mocne ocBOOOXAEHUS CBUHAPHUKOB OT XXMBOTHbIX HEOOXOAMMO MPOBOAUTL MEXa-
HMYECKYH OYMCTKY MOMELLEHUIA OT HaBO3a U APYrvX 3arpsi3HeHWn, TWaTenbHO BbIMbITb FOpPsHeEn
BOOOWN, 3aTeM NPOBOAUTL AE3NHMEKLMIO.

[ns pesnHdekunn ncnonbayoT 7%-Hbln pacTBop ammuaka, 10%-Hblli ropsidmin pacTBop Xro-
puaa noga, 10%-Hyto ropsyyo aMynbcuo KCunoHagta, 2%-Hyt BOOHYH 3MYIbCUI0 TEXHUYECKO-
ro optodpeHa, 4—5%-Hbivi ropsuunn (He meHee 80 °C) pacTtBop Lenoyn. PacTtBopbl cneagyeT npu-
MEHSITb OHOKPAaTHO Mpu 3-4acoBOW aKcno3nummn 13 pacdeta 1 n Ha 1 M2 obessapaxmsaemoli no-
BEPXHOCTW C TBEPAbIM MOKPLITUEM M 2—3 1N Ha OObIYHYO NOYBY.

[le3nHBa3nio NnomMeLlLeHni NPoBOASIT B COOTBETCTBUM C «[1paBnnamMmu npoBeaeHnst e3nHdek-
Lunn 1 ge3nHBasum o6 bEKTOB rocyaapcTBeHHOro Haasopay (2002). Beilweyka3aHHble XMMuyeckme
cpeacTea rybuTtenbHO OECTBYHOT Ha OOLMCTbI SNMEPUIA, OLHAKO OHM HE HaLUMW LUMPOKOro npu-
MEHeHVs1 B BETEPUHAPHOW npakTuke. KpeonvH, dhopManvH, HaTpueBas n Kanvesasi Lenoym B
KOHLEHTpauusix, NPUMEHSIEMbIX B BETEPVMHAPHOW NpaKTUKe ANs Ae3MH(EKLMN, HE OKa3bIBaIOT ry-
BGUTEeNbHOro AeNCTBUSE HAa OOLIMCTbI.

B nocnegHue rogbl Ha pblHKE BETEPUHAPHbBIX NPenapaTtoB NOSBUINUCL CPeacTBa HOBOTO MOKO-
NEHNs1, B TOM YUCIIe KEHOKOKC, COAEpKaLluii MOBEPXHOCTHO-aKTUBHbIE BeLLecTBa, obnagatoLme
OUMLLAIOLLMMU 1 YBRAXHSAKLMMN CBONCTBAMM, KOTOPbIV MO3BONSAET YCNewwHo 60poTbCs Co BCe-
MU BUAAMU 3arpsisHEHUIA.

Mony4yeHHbIe HaMK B X0A4e NPOM3BOACTBEHHOIO UCMbITaHUS pe3ynbTaThl 4aT OCHOBaHUE Mno-
naratb, YTO MCMbITaHHAasA U pekoMeHayemas KoHueHTpauust (4 %) v gosa (0,5 n Ha 1 M?) KeHOKOK-
ca ABMATCA ONTUMarbHbIMU C TOYKU 3peHNst nevebHo-npodmnakTuyeckon apeKkTBHOCTH NpK
Kokuuamnosax n banaHTuanose CBUHEN.

YCTaHOBMEHO, YTO KEHOKOKC B NMpoLecce Ae3UHBa3un Oka3blBaeT ryouMTensHoe AenNCTBUE Ha
OOLMCT M LMCT NapasmMTUYecKnX NpOCTENLLMX U, BOSMOXHO, Ha siua HemaToA. Vcnonb3oBaHue
KEHOKOKCa Ans Ae31HBa3NnM CBUHAPHUKOB MO3BOISIET N3bexaTb OrPOMHbIX NOTEPb, CBA3AHHbIX C
BO3HUKHOBEHMWEM 1 PacrnpoCTPaHEHNEM KOKLMAMO3HOW MHBA3MKN y NOPOCAT.

[ns xuMmronpodnnakTnkn aiMeprosa pekoMeHOYEeTCH yxKe B NepBblii MecsL, XU3HW JaBaTb
nopocsitam ¢ KopmMom 1 pa3 B CyTKu B TedeHne 6—7 cyT xumkokuma-7 B fose 210 mr/kr, Tpuxo-
non — 10 mr/kr, dapmkokuma — 15 mr/kr, xuHmooH — 40 mr/kr unu Tontpasypun B go3de 30-50
Mr/kr Ha 3—5-e CyTKM Xun3HM nopocsT. [pn HEOBXOAMMOCTM KypC NeYeHUss MOBTOPSIOT Yepes He-
Aento. 3To No3BonsieT NPoUNakTMpoBaTh U APYyrMe KMLWeYHbIe NPOTO3003bl Y NopocAT. MoxHO
ncnons3oBatb 6nBeTUH BHYTPb B Ao3e 0,96 r/kr macchbl 2 pa3a B CyTku B TedeHue 4 cyT noapsa 1
MOBTOPHO Yepes Kaxable 8 CyT.
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Bbicokas adheKTMBHOCTL NpY M30CMOPO3€e MOPOCAT NOy4eHa npu NpUMeHeHUM ToNTpasypu-
na B po3se 30-50 mr/kr Mmaccbl Tena BHyTpb OLHOKPATHO Ha 3—5-e CyTKM XXM3HW MOJSIOAHSKA Npo-
PUNAKTUHECKUM KYPCOM.

Takum obpasom, 6opbba C KOKUMAMO3aMU CBUHEN OOMMKHA HOCUTb KOMIIIEKCHBIN XapakTep,
NPOBOANTBLCA MMAHOBO, YYUTbIBAsi CTENEHb YyBCTBUTENBHOCTU KOKUMAMN B JAHHOM XO35IMCTBE K
MCNonb3yeMbiM KOKUMAMOCTaTMKaM U CPeACTBaM Ae3MHBA3NN.
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METHODICAL GUIDELINES FOR THE STRUGGLE AGAINST COCCIDIOSIS
OF PIGS IN FACTORY FARMS

Hudyakov A.A., 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:
safiullin@vniigis.ru

(Approved at the meeting of the section «Infectious diseases in animals», September 25,
2014)

Abstract

Data on coccidiosis of pigs in factory farms are provided. Piglets aged 7-30 days are infected
more often with isosporiasis, and suffer from this disease; piglets up to two months — with eimeriosis.
On the average, 24,3 % of pigs are infected with eimeriosis, 15,1 — with isosporiasis, and 32,4
% — with balantidiasis. Causative agents of this disease are nine types of coccidia. The diagnosis
for coccidiosis is made according to the results of fecal examination by Fullenborn, Darling or
McMaxter methods. In treatment of pigs the following drugs are administered: Amprolium and its
premixes during 1-2 months at the dose 0,005 % of feed mass as equivalent to the active ingredient;
Nifuline — 5 g/10 kg of feed mass during 5-7 days; chlortetracycline hydrochloride — 10 mg/kg
during 3-5 days; Sulfadimezinum — 5 g per animal along with zoalene (0,03 g/kg) or biovetine (0,06
g/kg) 2 times daily during 4-5 days; Chimcoccid 20 mg/kg during 4-5 days; Chimcoccid-7 — 420
mg/kg; Pharmcoccid — 25 mg/kg; Chiniofonum — 40 mg/kg; Trichopol — 15 mg/kg 2 times daily
during 3—4 days; Rigedazole granulate 25% —1 g per 10 kg of feed mass; Biofuzolum — 125 mg/
kg; Salinopharm — 60-30 mg/kg 2-3 times daily to improve the clinical status and stop oocysts
releasing. For preventive purposes we use Salinomycin 12 % calculated as 330 g per 1 tonne
of feed for piglets 120 days of age. Mechanical cleaning of premises is conducted. 7%-solution
of ammonia, warm 10 % solution of iodine monochloride, warm 10 % emulsion of ksilonaft, 2 %
water emulsion of technical ortophenum, hot 4-5 % alkali solution (not less than 80 °C) are used
for disinvasion. The solutions should be applied once at 3 hour exposure (1 liter per 1 m? of hard
surface and 2-3 | of normal surface). In the chemoprophylaxis of eimeriosis it is recommended to
give the piglets in first month of life along with the feed: Chimcoccid-7 1 time daily within 67 days
at the dose of 210 mg/kg; Trichopol — 10 mg/kg; Pharmcoccid — 15 mg/kg; Chiniophone — 40 mg/
kg or Toltrazurilum at the dose of 30-50 mg/kg on 3-5 days of piglets’ life.

Keywords: piglets, coccidiosis, damage, diagnostics, treatment, prophylaxis.
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