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Muccueli usdaHus aensemc.

pedcmassieHue UHghopmMayuu 06 0OCHOBHbIX

HanpaaneHu;vxpa3eufnu;7 eemepUHapHoﬁ HayKu u npakKmuku
unpuesied4eHue BHUMAHUA HAy4HbIX COO6W€CM8 K dKmyaJibHbIM npoGnemaM
U UHHOBAUUOHHbIM paspa6omKaM 8 obnnacmu eemepuHapuu

NleaTenbHOCTb NaGopaTopum HanpaesieHa Ha pa3pa-
60TKy CpeACTB 1 MeTOA0B NPOoPNNaKTUKN BUPYCHBIX
6onesHel nTuL. B pamkax ocHOBHOI 3afjaun geAatenb-
HOCTb COTPYAHMKOB NnabopaTopuu HanpaBneHa Ha pe-
weHue cnegyowmnx 3agav:

+ MPOW3BOJCTBO XMBbIX 1 MHAKTVBMPOBAHHbIX BaKLUH
(BB, UBK, UNT, ocnbl kyp, CCA-76, CITIK, BM);

- NPOBefeHE HayUYHbIX NCCNefoBaHMA. YHacTyie B Bbl-
nonHeHUn dbefepanbHbiX Y PErMOHANbHbBIX MPOrpaMm
1 MPOEKTOB, pa3paboTKe HAayUHbIX MPOrHO30B 1 NPoBe-
JEeHVEe HayYHO-TEXHUYECKIX IKCNepTH3;

- MPOBEAEHME HAYUYHO-UCCIeoBaTeNbCKUX PaboT,

HanpaB/IeHHbIX Ha pa3pa60TKy ONbITHbIX N OMbITHO-

NPOMbILUNEHHBIX TEXHOMOTNA U3rOTOBNEHUA XUBbIX
1N NHAaKTUBMPOBAHHbIX BaKLMUH NPOTUB MHOEKLNOHHOM
6ypcanbHoi 60ne3Hn, NHGEKLMOHHOTO BpoHXMTa KYp,
NHOEKLMOHHOrO NapuHroTpaxenTa, ocnbl NTUL, CUH-
[POMa CHUXeHUA ANLEHOCKOCTU-76, CUHAPOMa rMapo-
nepvikapauTta Kyp, 6onesHn Mapeka, NoarotoBka Hop-
MaTVBHO-TEXHNYECKON JOKYMEHTaLMM Ha BaKLMHbI 1 UX
yTBEpXKAEHME;

PEQOEPEHTHAA NABOPATOPWUA

3AAA4YUN NABOPATOPUMN:

— VHAVKauuA n ngeHTndukauma so3byantenen KapaH-
TUHHBIX M 0COO0 OMaCHbIX 6ONIe3HEN NTULL;

— n3yyeHuve bronornyecknx CBoMCTB Bo3byaunTenein
KapaHTUHHbBIX 1 0CO60 OMacHbIX 6osie3Hen nTuy, no-
nonHeHne Konnekumu WTaMMOB MUKPOOPraHM3MOB
OrBY «BHUI3X,»;

- paa?foma 1 BHEAPEHVE B BETEPUHAPHYIO MPaKTUKY
CpeacTB M METOLOB ANArHOCTUKN MHOEKLMOHHbIX 60se3-
Hen NTuL;

— U3yyYeHre UMMYHUTETa NPU BUPYCHbIX 6one3HAX
nTny;

— NMOATOTOBKA Hay4HbIX KaApOB: acNMPaHTOB 1 COUC-
KaTerneii, obyyeHne CNeLanncToB, CTaXXepoB 1 NPaKTU-
KaHTOB;

— NPOW3BOACTBO TECT-CUCTEM AJIA ANArHOCTUKN BUPYC-
HbIX 6on1e3Hen nTuu,.

+ BHefpeHMe pa3paboTaHHbIX TEXHONOr I U3roToBne-
HUA XKNBbIX N MHAKTUBMPOBaHHbIX BaKLUVH B MacluTabHoe
NPOU3BOACTBO 1 OCYLLECTBIIEHNE KOHTPONA 3a cobniofe-
HMEeM TeXHOMOrMYeCKMX NPOLIeCCOB;

+ MOCTOAHHbBIV KOHTPO/b KayecTBa roTOBOro NpoaykK-
Ta C Lenbio MOATBEPXKAEHNA COOTBETCTBUA TpeboBaHMAM
HOPMAaTUBHOW JOKYMEHTaunu, NPaBuUIIbHOCTA TEXHONO-
rMYECKNX PEXMMOB, 3afjaHHbIX MPW SKCMNyaTauum TeXHo-
NOTNYECKMX JINHWUIA NO BbINMYCKY NpenapaTtoB COBMECTHO
c OBTK;

+ pa3paboTka KOMMIEKCHOW CMCTEMbI MEPOMPUATUI
no npodunaktuke n 6opbbe ¢ NHGeKUNOHHbIMY 6ones-
HAMUW NTUL;

+ NMpoBeAeHMe NaTeHTHOro noucka no npobneme
«BrpycHble 6one3Hn NTuLy;

+ OKasaHVe HayYHO-MeTOANYECKOM 1 NPaKTUYyeckomn
NMOMOLLM BETEPMHAPHbIM CreLMannucTam permoHasbHbIX
nabopaTtopuii n NTULEBOAYECKNX Npeanpuatun PO.

Ten.: 8 (4922) 26-15-12
A06aBoYHDbIN 23-00

PYCHbIX BONE3HEN NTUL

HANMPABJIEHNA REATEJIbHOCTU
JIABOPATOPUN:

+ pa3paboTka N BHeApPEHNE COBPEMEHHBIX METOLOB
B NabopaTopHyto ANarHOCTUKY;

+ OpraHu3auusa 1 NpoBefeHne MeXTabopaTopHbIX
CPaBHUTENIbHbIX MCMbITAHMIA MO Hanbosee 3HaYMMbIM VH-
$eKLMOHHBIM 6051€3HAM NTULL;

+ MPOM3BOACTBO COBPEMEHHbIX AMArHOCTUYECKMX Ha-
60poB;

+ U3yYeHMe 3MM300TUYECKOW CUTyaumnmn no Hambonee
AKTYaslbHbIM BUPYCHbIM 601€3HAM NTUL,.

Jla6opartopus npoBoauT 6onee 75 000 nccnepoBaHuMin
B roj no sanpocam BeTepuHapHbIX cyk6 PO n ctpaH
6numkHero 3apy6exbsa (ageHoBUpYyCcHaA NH$eKyns,
HbloKac/icKas 6onesHb, rpunmn, ocna, neikos, 6onesHb
Mapeka, BUpYCHbIli renaTuT yTOK, BUPYCHbI SHTEpUT,
MHPEKLMOHHDbIN NapUHroTpaxemnt, NHPEKLNOHHbIN
6poHxuT, 60ne3Hb Nam60po, Mmnkonnasma, sHuyeda-
NIOMUeNuT, MeTanHeBMOBUPYCHaA NHeKLUMA).

Ten.: 8 (4922) 26-15-12
Ao6aBoYHbIN 23-34
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«BETEPMHAPUA CETO/AHA>

HAYYHBIA XYPHAN

“VETERINARY SCIENCE TODAY”

SCIENTIFIC PERIODICAL

CO/AEPKAHUE

bONE3HN NTUL

M. C. Bonkos, B. H. /p3a, A. B. BapkeHTuH
8 OMbIT TMKBUAALWUY BbICOKOMATOTEHHOTO PUANMA NTULL

HA TEPPUTOPUIN POCCUICKON OEJEPALIAW B 2016-2017IT.
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PE3IOME

[TpeacTaBneHbl NU300TONOTINYECKIe 0COBEHHOCTH PacpOCTPaHeHNA BbiCOKomaToreHHoro rpunna ntiw A/H5N8 Ha Tepputo-
pum Poccuiickoit Oeepauyi, 0nMcaH onbIT AMKBUAALIMY 04AroB B MONYAALMM AOMALLHUX NTUL, NPOBE/EH aHan3 OCHOBHbIX
MPUYMH 33HOCa OMACHOTO BUPYCa B MPOMBILLNEHHbIE X03AIACTB, 0CBeLLeHbI NPO6AEMHbIe BOMPOChI KYNMPOBaHUA BCTbILLEK.
MoKa3aHbl 0COBeHHOCTH TeyeHNA U KHUYecKoro npoaBnenua rpunna H5NS B cpaBHerUm ¢ 3a6oneBaHmem, 06yCNoBNEHHbIM
noaTunom H5N1. 0606LueHbI MaTepuanbl SN300TONOrMYeCKIX paccnef0BaHMii CyyaeB 3aHOCa BUPYCa Ha 3aKpbITble Npes-
npuatua. 0coboe BHUMaHMe yaeneHo YHUUTOXEHI0 NaBLUNX 11 BbIHYXAEHHO yOUTbIX NTUL B X04e NpoBeseH!A NpoTUBo-
3MU300TUYECKUX MEPONPUATHIA, NOKa3aHa BOIMOMHOCTb aibTePHATUBHBIX MyTeil YHUUTOXeHNA Gronornyeckmx oTxos08.
OnpegeneHbl 0CHOBHbIE PUCKM 3aH0Ca Ha TeppuToputo Poccuiickoit OesepaLim «<aMepaKeHTHbIX» MOATUNOB BUPYCa rpunna.
Cyyetom TekyLLieil 3M1300TUYECKOIA CUTYALWMMN, NePCACTEHLMEN BUPYCA Y HOCUTENeN, COXPAHEHNEM ero XM3HecrnocobHoCTI
B OKpYXKatoLLiedi cpefie, Ce30HHbIMI MUTPALMAMIA VKX NTUL, 0XKMAAETCA AaNbHeilLLee pacnpoCcTpaHeHue rpunna nTuL Ha Tep-
putopuu Poccum. [nasHad yrpo3a HOBbIX 3aHOCOB BO3OYANTENA MCXOZUT U3 CONpeenbHbIX CTpaH BoctouHoli A3um u [lansHero
Boctoka (Kuait, inonua, Kopes), npu 370M BO3MOXHO NPOHUKHOBEHME BUPYCOB C 300HO3HbIM NoTeHLManom. He ncknioue
pUCK 3aHoCa BUpYca 3 cTpaH EBponbl, bauxHero BocToka 1 LieHTpanbHoli A3un. PagukanbHble Mepbl 0CTaIOTCA eMHCTBEH-
HbIM UHCTPYMeHTOM 60pbObl ¢ 3a60eBaHNeM Ha CeroAHALIHNIA AeHb, a CTpaTerus orpaHNyeHHol LieneBoil BakLMHaLmum
MPOTUB rPUANa MTUL, B INYHbIX NOABOPbAX MUHUMI3MPYET 3aHOC BUPYCA Ha NPOMbILLAEHHbIE NPeANPUATUA B 30HAX PUCKA.

KntoueBble cnoBa: BbICOKONATOreHHbIIA rpunn nTud, H5N8, ouar, BcnbiwwKa, NPOTUBO3NMN300TUYECKME MEPONPUATUA.

BBEAEHUE

Bupyc BbicokomaToreHHoro rpunna ntuy tuna A
(Influenza A virus) ycTonuMBO LUMPKyNUpPyeT B NONyALMN
OVKUX NepeneTHbIX NTUL psga CTPaH, Bbi3biBaeT BCMbILL-
KW CMepTenbHOro 3aboneBaHna Cpeamn AOMALLIHUX NTUL,
HaHOCA Cepbe3Hblil CoLManbHO-3KOHOMMYECKUI yuiepo.
06 onacHOCTN AaHHOrO 3aboneBaHNsA FOBOPUT €ro CcTapoe
Ha3BaHWe — Knaccmyeckas yyma nuy. Pesepsyapom Bupyca
B NpUpOAe ABNAITCA NPEUMYLLECTBEHHO NTHLbl BOAHOIO
1 OKOJIOBOAHOTO IKOMOrMYeckoro komnekca. Heobxogrmo
OTMETUTb, YTO B NOC/IeAHME roabl Habnoaanacb TeHAeHUUA
CMeHbI 3MM300TNYECKOro WTamma: ecsiv Ao 2014 r. npesa-
nuposan Bupyc noatina H5N1, To B HacTosALlee Bpema Mno-
NYYWUN LWIMPOKOE PaCcnpOCTPaHeHne BUPYC C aHTUTEHHOWN
dopmynon H5N8. [JaHHbI/ nogTvn BMpYyCa 3aperucrpu-
pOBaH B NONyNAUMUAX AOMALUHMX U AMKUX NTUL B CTPaHax
EBponbl, A3un n Adpuku. Mpu 3Tom Bce cnyyam HoTUdK-
KaLuuy AaHHOrO NOATMNa B ANKOW OpHUTOdayHe CBA3aHbI
C peructpauven rmbeny nepHatblx, YTO paHee He ObINo xa-
paKTepHbIM ANA ANKMX BogonnasaoLwmx ntud. Bugosori co-
CTaB NT1L, MOrMOLLNX OT AAHHOTO NaToreHa, Pa3HOObpPa3eH:
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Cygnus olor — nebepb-wimnyH, Aythya ferina - kpacHorono-
BbI HbIpOK, Aythya fuligula — xoxnatas uyepHeTb, Podiceps
cristatus — yomra, Falco peregrinus — cancaH, Netta rufina —
KPaCHOHOCbI HbIPOK, Buteo buteo — 06bIKHOBEHHDIN KaHIOK,
Ardea cinerea — cepas uanns, Tachybaptus ruficollis - manas
noraHka, Haliaeetus albicilla — opnan-6enoxsocr, Streptopelia
decaocto - konbyaTasa ropnuua, Anser anser — Cepblii rycb,
Accipiter nisus — acTpe6-nepenensTHuK, Falco vespertinus —
Kobuuk, Accipiter gentilis — AcTpeb-TeTepeBATHUK, Anas
penelope - cBuasb, Gallinula chloropus — KamblwHMUa,
Cygnus cygnus — nebepb-knukyH; Tyto alba — o6bIKHOBEH-
Has cunyxa, Branta canadensis — kaHapcKana ka3apka, Anser
albifrons — 6enono6blii rycb; NTULbI N3 CEMENCTBA Yalko-
BbIX — Laridae, BpaHoBbIx — Corvidae, anctoBbix — Ciconiidae
1 uecapkoBbix — Numididae [8]. B Poccuiickonn Oepepaumm
BUPYC BblCOKOMaToreHHoro rpunna H5N8 nepeoHavyanbHO
6bIn BblAENeH OT NaBLVX AVKUX MTUL B XOfA€e aKTUBHOMO
MOHUTOPVHIA rpunmna nTyy B Neprof BeCEHHeN MUrpaLum
Ha 03. Y6cy-Hyp B Pecny6nuke TbiBa. BnocneacTsmm oH ctan
LIMPKYNIMPOBaTb CPEAN CeNlbCKOXO3ANCTBEHHDBIX MTHL.



Puc. 1. BeipaxeHHoblil yuaHos an y kyp npu epunne H5N1

Fig. 1. Severe cyanosis of claws of H5N1 influenza diseased chicken

B koHue 2016 1 Havane 2017 r. snu3ooTnYecKan cutya-
Li1A No BbICOKOMATOreHHOMY Fpunmny NT1L Ha TeppUTOpUmn
Poccuiickon Oepepaumn pesko yxyglmnacb. Benbiwkn
rpunna B NONynsALMN NTUL CENIbCKOXO3ANCTBEHHOrO Ha-
3HayeHusA 6biNKn cBA3aHbI C BUPYCOM HOBOTO ana Poccun
reHotuna - 2.3.4. Tak, c KoHua 2016 1. cnyyam rpmunna H5N8
cpeaun AOMALLHUX NTUL, 3aperncTpupoBaHbl B ACTpaxaH-
ckom, PoctoBckoi, Mockosckow, Hukeropopckoi, Camap-
ckol obnactax, KpacHogapckom Kpae, Pecnybnukax Ta-
TapcTaH, Mapuin 9n, Kanmbikna, YamypTckom n YeueHckon
Pecny6nukax. BcrbilWKy KapaHTUHHOM MHGEKLMM HaHec
OrPOMHBI SKOHOMUYECKNI Yilepb NPOMbILLNEHHBIM XO-
3acTBaM AcTpaxaHckol, PoctoBckoi, MockoBckoit obna-
cteir, Pecny6nuku TatapcTaH. Bupycom 6binm nopaxeHbl
Kypbl, LecapKu, rycu, yTK1, UHAENKN.

MurpaymnoHHble NpoLecchl y ANKMX NTULL ABNAIOTCA Of-
HUM U3 KNtoveBbiX GakTOpOB, KOTopble 06bEKTMBHO BNV-
AT Ha pa3BUTME 3MM300TUYECKON CUTyaLun No rpunny
nTuL, a BCIeACTBME HEBO3MOMXHOCTU KOHTPONA AUKOM
aBudayHbl BOSHMKHOBEHMSA HOBbIX CJly4YaeB 3aboneBaHus
WCKNIoYaTb HeMb3A.

MATEPWANbI N METO[ bl
B paboTe ncnonb3oBani obLienpuHATbIE METOAbI 3MK-
300TONOMMYECKOro UCCieaoBaHNA. NMofyueHHble B Xoae

Puc. 2. Obwee yeHemeHue

Fig. 2. General depression
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NCCNefoBaHUA AaHHble CMCTEMATM3MpPOBanM 1 NOABeEp-
ranmn anNn300TONOrMYeCcKoMy aHanu3y. BckpbiTue Tpynos,
0oT60p NPO6 ¥ TPAHCMOPTMPOBKY NATONOrMYECKUX Ma-
Tepuanos nposoaunu B cootsetctamm ¢ CIM 1.3.3118-13
«be3onacHocTb paboTbl ¢ MUKpoopraHuamamu |-l rpynn
natoreHHocTu (onacHocTm)»; Cl 1.2.036-95 «lNopagok yue-
Ta, XpaHeHnsA, nepefayn 1 TPaHCNOPTUPOBAHNA MUKPO-
opraHu3mos |-V rpynn natoreHHoCTU»; BeTepuHapHbIMn
npasunamu nabopaTopHON ANArHOCTUKM rpunna A ntuu,
yTBepXAeHHbIMM NprKazom MuHcenbxo3a PO o1 3 anpens
2006 1. N2 105.

MepBoHayanbHbIN AUarHo3 ycTaHaBAMBaNu B nabopaTo-
pusax cyobekTa PO, noatsepxaatowwmii — B OrbY «<BHUN3MK».
Mpn ocmoTpe 06bEKTOB NTULIEBOAYECKMX OpraHm3aL i
ncnonb3oBanm cpeactsa $poTo- 1 BugeopuKcaLmm.

PE3YNIbTATbI W OBCYXAEHUE

PacnpocmpaHeHue 8bicokonamozeHHO20 epunna nmuy,
H5N8. B koHue 2016 — Hauvane 2017 r. Habnoaanoch Wu-
pOKoe pacnpocTpaHeHne BMpyca BbICOKOMATOreHHOro
rpunna H5N8 cpean gomawHux n gnkmnx ntmu. Bupyc
rpunna 6bin 3aHeCeH Ha KPYnHble NPOMbILLIEHHbIe NTW-
LeBofuecKre npeanpuAaTMa AcTpaxaHckor, MocKoBCKom,
PocTtoBckon obnactenn n Pecny6nukn TatapctaH. B pe-
3ynbTaTe NPOTUBO3MN300TUYECKUX MePONPUATUIA Bbino
YHUUTOXeHO 2 592 019 rosioB NPOMbILNIEHHbIX NTUL, YTO
cocTtaBumno 0,57% ot obLero NorosioBbA NepHaTbIX Cenb-
CKOXO03ANCTBEHHbIX npeanpuAatnin no Poccun. Kpome
TOro, rpunn faHHoro cy6Trna ¢ koHua 2016 r. no HacToA-
Lee Bpems Obin 3aperncTprpoBaH B IMUYHbBIX MOACOOHbIX
(INX) n menknx kpecTbAHCKNX (MKX) x03acTBax rpaxkgaH
KpacHopapckoro kpas, Pecnybnuk Kanmbikna, TaTapcTaH,
Mapwin 3n, YamypTckoi n YeyeHckoin Pecny6nuk, Mo-
ckoBckom, Camapckoi u Huxeropogckon obnacteit. Ko-
NNYecTBO YHUUTOXKeHHbIX B JINX 1 MKX ntuy coctaBuno
9513 ronos - 0,009% OT NOronoBbA NTUL, B POCCUNCKIMX
X03ANCTBAX AAHHbIX KaTteropuin. Oblee Konnyectso
NTUL, YHUUYTOXKEHHbIX B XOAE MPOTNBO3MN300TUYECKNX
MepPONpPUATUI B XO3ANCTBAX BCEX KAaTEropuiA, COCTaBUIIO
2601 532 ronosbl.

KnuHu4eckue u namosi020aHamMomMu4ecKue NPU3Haku
2punna H5N8. Cbop aHaMHeCTMYeCKMX faHHbIX B pe3ynbTa-
Te 3MM1300TONOMMYECKOro pacciiefoBaHNA CllyyYaes 3aHOCa
BMpYycCa BbicokonaToreHHoro rpunna H5N8 B nonynauunio
[OMALLHMX NTUL, B TOM Y/C/E 1 Ha MPOMbILUSIEHHbIe Npes-
NPUATUA 3aKPbITOro TUMNa, NOKasas, YTo BMAUMbIX NaTo-
rHOMOHUYHBIX MPU3HAKOB 3a60/1eBaHNIA, XapaKTePHbIX As
rpunna, Ha paHHNX CTagMAX YCTaHOBUTb He yAaeTca BBUAY
CBEpPXOCTPOro TeyeHus 3abonesaHus. Ecnu y ntuy, 3abo-
NeBLVX FpUnnom, obycnosneHHbIM Bupycom A/H5N1, knw-
HMYeCcKan KapT1Ha XxapaKTepri30Banach LiaHO30M rpebHs,
60poOoK, Nan, KoTopble NpuobpeTani GroONeToBbIN LBET
(puc. 1), To rpunn, Bbi3BaHHbIN BUpycom H5N8, npotekan
cTpemuTenbHee, NTULA Pe3Ko OTKasbiBanacb OT BOAbI
1 KOpMa, Brafana B <koMaTO3HOe» COCTOAHME N Yepes He-
CKOJIbKO YacoB rmbna (puc. 2). YcTaHOBUTb Nepriof 3apaxe-
HMA NTVLbI B AAHHOM Cllyyae GbIBAaET C/IOKHO U3-3a KOPOT-
KOro NHKy6aLnoHHoro neproga 6onesHu. MNpv BCKpbITAK
naswmx ot rpunna H5N8 ntuy yacTo BbiIABNANK cnepy-
lowme NaTosoroaHaTOMMYeCckme N3MeHeHNA: ToYeyHble
KpPOBOU3NUAHNA Ha abLOMUHANBHOM XNPE, CEPO3HbIX
NoKpoBax (puc. 3—5); oCTpbIN NaHKpeaTUT (OTMeYanu oteu-
HOCTb MOMXKENYAOUYHOW »Kene3bl, PbIXJIOCTb ee CTPYKTYPbl
1 HepaBHOMEPHOCTb OKPACKM, MapeHX1ma nerko peanachb,
cocyqpl 6biny KpoBEHaMNosHeHsbl) (puc. 6, 7); cnneHomera-
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Puc. 3. ToyeyHble KpoBOU3TUAHUA
Ha ab0OMUHAILHOM XUpe Y Kyp

Fig. 3. Petechiae in abdominal fat of chickens

Puc. 4. KpogousnuaHusA Ha cepo3HbIX NOKPOBAX
(noaubwue Kypebi)

Fig. 4. Hemorrhages on serous membranes (dead chickens)

Puc. 5. KposousnusaHua Ha 8HympeHHel CmopoHe
2pyOHOU NoIoCMu y Nasuwiux Kyp

Fig. 5. Hemorrhages on the inner side of chest cavity of dead chicken

nuio (ceneseHka Obina yBennyeHa B obbeme, umena He-
OAHOPOLHbIV TOUYEYHbIVI PUCYHOK, APAGNY0 CTPYKTYpY
Cc 06UNbHBIM cockoboMm) (puc. 8); OyOAEHUT N SHTepUT
(cnM3ncTan TOHKOrO oTAena KUWeYyHrKa bblia HepaBHO-
MEPHO rMnepeMmnpoBaHa, 0TEYHA, B NPOCBETe Habnohanu
CNN3UCTBIN KCCYAAT, COCYLbl CEPO3HON 060NIOUKYM ObINK
KPOBEHAMOMHEHbI); rernato3 (neyeHb 6Gblna yBenunyeHa
B 06beme, ApAGMON KOHCUCTEHLWN, TIMHACTOO LiBeTa
C HepaBHOMePHOI OKPACKOW, Ierko pBanach, Ha paspese
MMeNa BbIPaXXEHHbIN COCKOB); TOUEYHbIE KPOBOU3NAHNA
1 BbIpa)KeHHY0 KPOBEHAMOIHEHHOCTb COCYAI0B B OpraHax

Puc. 7. Ocmpeiti 0yodeHum, naHkpeamum (Kypel)

Fig. 7. Acute duodenitis, pancreatitis (chickens)
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Puc. 6. Ocmpelli naHkpeamum, 0yodoeHUmM

Fig. 6. Acute pancreatitis, duodenitis (turkey)

penpoayKTMBHOrO TpakTa (puc. 9). B HekoTopbIx ciyyasax
Habntofanu BHyTPEHHUE KPOBOTEUEHMA.

lMpuy4uHsl 3aHOCA 8Upyca epunnd Ha MeppuUMOoOpUIo 3a-
Kpblmblx nmuuyegoodeckux npednpuamud. OCHOBHOIN Me-
XaHM3M NPOHNKHOBEHNA BMpPYCa B XO3ANCTBa 3aKPbITOro
TWMa CBA3aH C HanMymem cnabblx MecT B cucteme 61oso-
rmyeckon 6esonacHocTn npeanpuaTua. Kak nokasbiBaeT
OnbIT, OCHOBHbIMW NMPUUYNHAMUN HAaPYLUEHNA CMCTEMbI 610-
3alMTbl ABNAIOTCA: HEBbINONHEHNE BETEePUHAPHO-CaHK-
TapHOro peXkuma COTPYAHUKaMMN XO3ANCTB, OTCYTCTBME
Tepmmyeckolr 06paboTKM KOPMOB, OCTYMN CUHAHTPOMHON

Puc. 8. CnneHum (kypebi)

Fig. 8. Splenitis (chickens)




Puc. 9. [NonHokpogue cocydos u KpoBOU3NUAHUS
8 penpodyKmusHOM mpakme y Naswux Kyp

Fig. 9. Plethora and hemorrhages in reproductive organs
of dead chickens

1 OMKOW NTULbI K KOPMOBO 6a3e nNpeanpusTusa U KOHTa-
MUHaLUs KOMOUKOPMa VX SKCKPEMEHTaMK, OTCYTCTBUE
Ae3nHPeKLUn NCnonb3yemoro TpaHCNopTa, HeJoCTaTou-
HOCTb 3HaHWIA No obecneyeHunio 6rMo3awunTbl y paboTHY-
KOB NMPeAnpuATAIA, OTCYTCTBME AeNCTBYIOWMX CaHUTap-
HbIX NPOMYCKHUKOB, NpeHebpeKeHne MeXLVKIOBbIMU
npodUNakTMYeCKnMy nepepbiBaMmmn 1 HEKOTOpble Apyrue.
Kak n3BecTHO, eCcTeCTBEHHbIM pe3epByapoM Brpyca rpur-
na nTuy B Npupoge 1 6eCcCMMNTOMHbIMW NepeHOoCHNKaMK
ABNAOTCA AMKMe BOAOMNIABaoLLMe NTHLbl, COBepLiatoLne
MUFPaLMM Ha OrPOMHbIe PACCTOAHMA 1 NOAAEPKMBAOLLME
LMPKYNALMIO BUPYCa 1 ero CyLLecTBOBaHMe Kak bruonoru-
yeckoro Buga [5]. CHaHTpOMHaA NTULa MOXET CNTYXUTb
cBOeobpa3HbIM BEKTOPOM NepeHoca BMpyca OT ANKUX
nTiy B nonynsauuio gomalHux. OekanbHO-opanbHbIl
nyTb nepefayn UHGEKUMM CnocobCTBYET NHTEHCUBHOMY
pacnpocTpaHeHUto BUPYCa, Tak Kak NnaToreH Bblaenaerca
C NOMeTOM NHOUUMPOBAHHbBIX MTUL, B BbICOKUX KOHLIEH-
Tpaumax. Micnonb3oBaHne KOHTaMUHUPOBAHHOIO KOPMa,
3arpsAsHeHHON dekanuAMM AUKUX NTUL NOACTUIIKM — npe-
BanupylLme GpakTopbl 3aHOCa BUPYCa Ha npeanpusaTre.
TaK, ncnonb3oBaHWe B KauecTBe NMOACTUIIKM Ny3ru CeMsAH
NOACONTHEYHMKA, 3arPA3HEHHON SKCKPEMEHTaMMU SUKNX
1N CUHAHTPOMHbIX NTUL, — OAHA U3 BEPOATHbIX MPUYMH
nepBOHavyasbHOroO 3aHOCAa BUPYCa Ha OLHO M3 NMPOMbIL-
NeHHbIX npegnpuATnia tora Poccun. Hanuune B JIMX pa-
6OTHMKOB NPeANPUATUIA AOMALLHEN NTULbI MOXET TaKXe
cTaTb paKTOPOM 3aHOCa BMpyca Ha NTuLedabpuky.

C uenbio MUHUMM3ALUN PUCKOB 3aHOCaA MaTOreHoB
B x03a1cTBa B Poccuiickon Mepgepauyun gencreytoT Bete-
pUHapHble MpaBusia COAePKaHNA NTUL Ha NTULEBOAYe-
CKUX NPeanpuAThAX 3aKpbiToro Tuna (ntuuedpabpurkax),
yTBepXeHHble npukasom MuHcenbxosa PO ot 3 anpens
2006 r. N2 104, KoTopble ABNAOTCA 06A3aTeNbHbIMU A
opraHu3aunii, OCyLeCcTBAAIOLWMX BblpalluBaHmne 1 pasBse-
neHve nTrubl [2].

lpomugoanuzoomudeckue Mmeponpusmus Npu aunK-
BMAALMM OYaroB BbICOKOMATOFEeHHOro rpunna ntuy,
Ha Tepputopun Poccuiickon Qepepaymm NpoBoaAT B CO-
otBeTcTBUM C [paBunamu no 6opbbe ¢ rpunnom NTul, yT-
BepX/AeHHbIMU NpuKka3oMm MuHcenbxo3a PO ot 27 mapTa
2006 r. N2 90 [4]. lpunn nTuy (H5, H7) oTHoCcKTCA K 0cob60
OnacHbIM 3a60neBaHMAM, NPY KOTOPbIX YCTaHaBAMBAOT
KapaHTVH 1 NPOBOAAT MePONpUATUA NO NNKBMAALMN
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3ab6oneBaHNA, B OCHOBY KOTOPbIX 3an0XKeH MeXaHU3Mm
pa3pbiBa 3MM300TUYECKON Lenu C Lenblo HapylleHua
HenpepbIBHOCTY 3MM300TNYeCcKoro npouecca. Ha adpdex-
TUBHOCTb NPOTUBO3MN300TUYECKMNX MePONPUATUIA 60S1b-
Loe BNNAHME OKa3blBaeT CBOEBPEMEHHOCTb NOCTAHOBKM
OKOHYaTeNIbHOro fnarHosa flabopaTtopHbIMKU MeToAaMM.
Mo ycnoBmAM KapaHTVHA NPVHUMALOT »KeCTK1e Mepbl, Ha-
npaBneHHble B MepBYI0 o4Yepefb Ha ONepaTUBHYIO JINK-
BMAALUMIO NCTOYHMKA UHOEKLMY, @ TAaKXKe Ha YCTpaHeHne
dakTopoB nepepaun Brpyca. C JaHHOW Lenblo NpoBo-
AT BbIHY>KAEHHbIA Y60 60NbHbBIX 1 BOCMPUNMYMBBIX
KMBOTHbIX B Npefenax He61aronoslyyHoro NyHKTa u nx
YHUUTOXeHue. [py 3TOM NPUHMMAIOT BCe HEOOXOANMbIE
Mepbl MO UCKJTIOYEHWIO pacCcerBaHA BMpPYCa B OKpYy»Kato-
el cpefe, YTo MOXET NPUBECTU K Bosee TAXKeNbIM Mo-
cneacTBmAm. BBOAAT 3anpeT Ha nepemelleHrie roToBOM
npoayKumm, KoTopasa Noanexut ytunmsauun. Bo spems
NPOTYBO3MN300TUYECKON PabOTbl MPOBOAAT KOMMIEKC
CaHWTapHbIX MEPOMPUATUI CreuranbHOro 1 obLexo3aii-
CTBEHHOTO 3HauyeHuA. 118 onepaTMBHON NMKBUAALMMN OYa-
ra 0co6o onacHow 6onesHun npuenekatoT 6puragbl MYC.
30HUpPOBaHVe TEPPUTOPUN 3aKITHOYAETCA B YCTaHOBNEHUN
yrpoaemMol 30Hbl, FybrHa KOTOPOI COCTaBNAeT 5 KM
OT rpaHu1L He6Naronoly4YHoOro NyHKTa, U 30HbI Habnae-
HKA C paanycom 10 KM OT He6IarononyyHoro nyHKTa.

OueHb OCTPO CTOUT BOMPOC YHUUTOXKEHUA NTUL NPU
NVKBUAALMYM odara nHoekuumn. Ha Tepputopumn Poccuin-
ckon Mefepalun YHUUTOXKEHNE 1 yTUAN3aLnio TPYnoB
NTUL, NPOBOAAT B COOTBETCTBUM C BeTepuHapHo-caHuTap-
HbIMW MpaBunamu cbopa, yTUnr3aLnm U yHUUTOXEHNA
6ronornyecknx OTXOA0B, yTBePXKAEHHbIMK 4 feKkabpA
1995 r. N2 13-7-2/469. CornacHo faHHbIM NpaBuiam onpe-
ZeneH ocobblil NOPAAOK YHUUTOXKEHMA TPYNOB MaBLUNX
VAW BbIHY>KAEHHO YOUTbIX NTUL NpY NMKBMAALMMN OYa-
ros 0co6o onacHbix 6onesHel. MNpun BbICOKONAaTOreHHOM
rpunne NTuL 6UONOrMYecKre OTXOAbI YHUUTOXKAIOT MyTeMm
CKUTaHWA Ha MecTe, B TPYNOCXKMIaTeSIbHbIX Mevyax unu
Ha creumnanbHO OTBeAEHHbIX niowagkax. OgHako npa-
BWIaMUN PerfnameHTUPOBaH 1 MHON NOPAAOK YTUAM3aLmm
B UCKMIOUMTENbHbBIX Cly4Yanx. Tak, Npu MaccoBoi rubenu
MMBOTHbBIX OT CTUXUIAHOIO 6eACTBMA U HEBO3MOXHOCTH
UX TPAHCMOPTUPOBKU ANA YTUAU3ALMUN, CKUFAHNA UK
obe33apakrBaHUA B BIOTEPMUYECKIX AMAX AOMYCKaeTCA
3aXOpOHeHMe TpyrnoB B 3emsto. Ecnu o6patutbes K onpe-
[eneHunto, To Noj CTUXMIAHbIM 6eficTBMEM MOHMMALOT He-
NpPeoaoNMMYIo Cy MPUPOAHOTIO XapakTepa Unm npowecc,
NPVIBOAALLMIA K Ype3BbIYANHBIM CUTYaLMAM 1 3HAUNTENb-
HoMy yuep6y. MacwTabHble MHeKUOHHbIe 3aboneBa-
HUA nogen n ckoTa (3NMaemMnn/ann3ooTnn, NaHaemmnn/
MaH300TNM) TaKXKe OTHOCAT K YUpe3BblUaliHbIM CUTyaLnAM
6uonornyeckoro xapaktepa. Hegoctatkamu meToga CKu-
raHuA ABNATCA HEBO3MOXHOCTb ObICTPOro AOCTUXKEHMSA
ropeHuns 61MoNornYecknx OTXOL0B 1 HEMOJTHOe Mporopa-
HMe TyleK NTUL A0 30/1IbHOro ocTaTka. Kpome Toro, yHnu-
TOXEHVE NTULL NyTeM CKUraHna TpebyeT MHOTro BpemeHu
1 [OMNOSIHUTENbHBIX 3aTpaT (3aKymnKa roproyero, NpUHyAu-
TeNbHbIN NOAAYB BO3AyXa U T.M.).

AHanm3 mexpayHapoAHOro OMnbiTa MO YHUUTOXEHUIO
TPYMNOB NTUL, MOKas3aJi, YTO 3aXOPOHeHNe/KOMMNOCTNPOBa-
HVie ABNAETCA Npuemiembim, 6oee 6bICTPbIM U SKOHOMMY-
HbIM CMOCO6OM YHUUTOXEHUS BUONOTMYECKUX OTXOMOB,
HeXenu oKnraHne. 3axopoHeHue Ha MecTe ABNAETCA Nyy-
el anbTepHaTUBON TPAHCMOPTUPOBKE BUONOTNYECKIMX
OTXOA0B K MecTam yTunusaumm [6, 7]. Mo pesynbratam Ha-
YUHbIX UCCNIEA0BAHUIA, BUPYC FpUMna npw KOMNoCcTMpoBa-
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Puc. 10. OpzaHuzayus npomugo3nu300mu4ecKux
Meponpusmudi: mpaHweu 0718 CKU2aHUsA mpynos nmuy,

Fig. 10. Arrangement of anti-epidemic measures:
trench for bird carcass burning

HUW MHaKTMBMpYeTCcA B TeueHne 10-15 cyToK npu ycno-
BMW CO3[aHnA BHyTpeHHel TemnepaTypbl oT 40 go 60 °C
1 Bblwe. OgHaKo cnegyeT yuYnTbiBaTb HEPaBHOMEPHOCTb
pacnpefeneHua Temnepatypbl B 06LLel macce KOMMNOCTu-
POBaHHbIX OMONOrMYECKNX OTXOA0B, MO3TOMY BCKPbIBaTb
AMbI He peKOMeHAYeTCA B TeUeHre ASIMTeNIbHOro BpeMeHMU.

B npouecce nuksugaumm oyaros nHbEKLMN B MPOMbILL-
JIEHHOM MTULEBOACTBE Ha BCex nocTpapaslmx B 2016-
2017 rr. ot rpunna H5N8 ntuuedabpukax Poccuinckon
Qepepauny, 3a UCKIOYEHNEM OAHON, MPUMEHANN METOA
oxuraHua (puc. 10, 11). Ana cxkmraHua Bcex nornoLumx v Bbl-
HY>KAEeHHO youTbIX NTYL TpeboBanock ot 5 Ao 10 CyTokK.

lpyvnn nTru, BbiI3BaHHbIM nogTunamu H5 nnn H7, Bxo-
anT B MepeyeHb 6onesHen, Npy KOTOPbIX AOMyCKaeTcs
OTUYXKAEHME XKUBOTHbIX N N3bATME NPOAYKTOB XKUBOTHO-
BoacTBa [3]. B cootBeTcTBUM C N. 9 lNpaBun oTuyxaeHna
XKMBOTHBIX N N3bATUA MPOAYKTOB »KUBOTHOBOACTBA NpPU
JIMKBUAALMU 04aroB 0cob0 onacHbIX 60ne3HelN XNBOTHbIX
rpaxzaaHe v puanyeckre nuua NMeT NpaBo Ha BO3Me-
LeHue yulepba, MOHECEHHOTO MM B pe3ynbTaTe AaHHbIX
gevicteuia [1]. Mpwn KynupoBaHmKW BCMbiwek 6051e3Hn pas-
paboTaHHble KOMMEeHCaTOPHbIE MeXaHM3Mbl ABNAOTCA CTW-
MySIMPYIOWMMM B Lienax NpodunakTuKy COKpbITUA rpax-
[aHaMy MacCOBOTO Mafiexa »KMBOTHbIX.

Bo Bcex cnyyasx KapaHTUH C He6MarononyyHbIX MyH-
KTOB 6bln CHAT Yepes 21 feHb nocsie CTeMNUHr-ayTa 1 3a-
KntounTenbHol aesnHoekuun. Nocne oTMeHbl KapaHTUHA
[ecTBOBaNM OrpaHNyYeHna He MeHee 3 MecALEeB.

3AKJTIOYEHWE

MKecTKre KapaHTUHHbIE MepPONpPUATUA U paguKarbHble
Mepbl NPY NNKBUAALMN BbICOKOMATOreHHOro rpvnna B no-
nynAauMM AOMaLLIHMX NTUL, NO3BONINM OCTAHOBUTb BOJSTHY
3MM300TUN 1 NPefOTBPATUAN AaNbHeNLLEee PacnpoCTpaHe-
Hue BUpYca Ha Tepputopun Poccun. B ntore 610 yHUuTO-
»eHo 2 601 532 ronosbl foMalHKX NTUL,. bbicTpas aBonto-
LA BMpYCa rpunna nruL, 1 ero cnocobHOCTb NPeoaoneBaTh
MeXBUA0BOW 6apbep 0byCNOBAMNBAOT 0COObIN NHTEPEC
K 3yUYeHWI0 3KONorumn Bo30yauTens 1 AUKTYOT Heobxoau-
MOCTb MPOBEeAEHMA XKECTKNX MPOTUBOIMN300TUYECKMX Me-
POoNpPUATUIA NPU NINKBUZALMK oYaros 3aboneBaHns. AHanms
3MN300TUYECKON CUTYaLMM NOKa3blBaeT, YTo 06CTaHOBKA
no rpunmny sBASETCA HECTabUNbHON U N3MEHSAETCA C Kax-
[bIM rOZJOM, YTO, B CBOIO OUepefb, CBA3aHO C IKONOMMYeCKO
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Puc. 11. OkueaHue mpynos nmuy 8 mpa+uwee

Fig. 11. Pyre burning of bird carcasses in the trench

«MIACTUYHOCTbBIO» BUPYCa rpunna NTuL 3a cYeT GbiCTpoi
reHeTUYeCcKon 3BosoLMU. [eTeporeHHOCTb NonyALUK BU-
pyca rpunna Tina A B nepriof ero ann3ooTnYecKoro pac-
NPOCTPaHeHNA N XapaKkTepHasa CerMeHTMPOBaHHOCTb re-
HOMa CrocobCTBYIOT MpoLieccy ObICTPON cenekumm 3a cueT
reHeTnyeckoro gperida v wndTta. BBray wmpokoro apeana
pacnpocTpaHeHns BUpyca rpunna pasHblX reHeTUYecKnx
JIMHWIA HeNb3A UCKI0YaTb BO3MOXKHOCTU 3aHOCA Ha Teppu-
Topwuio Poccuiickort MepepaLny HOBbIX ANA HaLLEl CTPaHbI
wtammoB, B Tom uncne H5N6. EguHcTBeHHbIM crnocobom
JIMKBUZALMUN BCrbILEK BbICOKOMATOrEHHOro rpunna ntuy,
Ha CerofHALWHNA MOMEHT OCTalOTCA paguKaNbHble Mepbl,
Lenb KOTOPbIX — Pa3pblB 3MM300TUYECKON Lienu 1 Npekpa-
LLieHVie 3N1300TMYECKOro npoLiecca.
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SUMMARY

Epidemic patterns of highly pathogenic avian influenza A/HSN8 spread in the Russian Federation are demonstrated, history
of the disease outbreak eradication in domestic poultry is described, basic reasons of the dangerous virus introduction on the
commercial farms are analyzed and issues of the outhreak containment are highlighted. Specific properties of H5N8 disease pro-
gression and clinical manifestation are demonstrated against H5N1 disease. Data of epidemic investigations of the virus introduc-
tion to the closed-type farms are integrated. Basic attention is given to the destruction of poultry died and stamped out during
implementation of anti-epidemic measures, and potential alternative ways of biological waste destruction are demonstrated.
Principal risks of introduction of emerging influenza virus subtypes into the Russian Federation are determined. Further spread
of avian influenza over the Russian territory is expected due to the current epidemic situation, the virus persistence in the vectors,
maintenance of its viability in the environment and seasonal migrations of the wild birds. Major threat of the agent introduc-
tion comes from the neighbouring East Asia and Far East countries (China, Japan, Korea). Herewith, introduction of potentially
zoonotic viruses is also possible. Risk of the virus introduction from the European countries, Near East countries and Central
Asia cannot be excluded. For now, drastic measures still remain the only tool for the disease control and the strategy of limited
targeted Al vaccination in the backyards minimizes the virus introduction to the commercial farms located in the risk zones.

Key words: highly pathogenic avian influenza, H5N8, outbreak, anti-epidemic measures.

INTRODUCTION

Highly pathogenic type A avian influenza virus (Influ-
enza A virus) is persistently circulating in wild bird popu-
lation in a number of countries, it induces outbreaks
of lethal disease in poultry thus causing grave social
and economic damage. The “obsolete” term of the di-
sease gives evidence of its danger - classical fowl plaque.
The dominating virus reservoir naturally includes aquatic
and semi-aquatic birds. It is worth mentioning that over
the recent years a tendency to epidemic strain change has
been observed: before 2014, H5N1 virus was prevailing
and currently the virus with H5N8 antigenic formulae is
widely circulating. Such virus subtype has been reported
in wild bird and poultry population in European, Asian
and African countries. Herewith, all notified cases of this
subtype-induced disease reported in wild avifauna are
associated with bird mortality that was previously not
typical for wild waterfowl. Species composition of birds
died of this pathogen is diverse: Cygnus olor - mute swan,
Aythya ferina — common pochard, Aythya fuligula - tufted
duck, Podiceps cristatus — great-crested grebe, Falco pere-
grinus - peregrin falcon, Netta rufina — red-crested pochard,
Buteo buteo - common buzzard, grey heron, Tachybaptus
ruficollis - little grebe, Haliaeetus albicilla — white-tailed

eagle, Streptopelia decaocto — Eurasian collared dove,
Anser anser — gray lag goose, Accipiter nisus — sparrow-
hawk, Falco vespertinus — red-footed falcon, Accipiter genti-
lis — goshawk, Anas penelope - European wigeon, Gallinula
chloropus - common moorhen, Cygnus cygnus — whooper
swan; Tyto alba - barn owl, Branta canadensis — Canada
goose, Anser albifrons — white-fronted goose; Laridae, Cor-
vidae, Ciconiidae and Numididae birds [8]. In the Russian
Federation, highly pathogenic H5N8 virus was originally
isolated from dead wild birds during active Al monitoring
carried out on Uvs Nuur Lake, Republic of Tyva, in the pe-
riod of spring migration. Subsequently the virus started
its circulation in poultry.

In late 2016 - early 2017, highly pathogenic avian
influenza epidemic situation in the Russian Federation
deteriorated. Al outbreaks in poultry population were as-
sociated with the virus of novel for Russia genotype - 2.3.4.
Thus, starting from late 2016, H5N8 influenza outbreaks
were reported in the Astrakhan, Rostov, Moscow, Nizhny
Novgorod, Samara Oblasts, Krasnodar Krai, Republics
of Tatarstan, Mari El, Kalmykia and in Udmurt and Chechen
Republics. Outbreaks of quarantine infection caused huge
economic losses to commercial poultry farms in Astra-
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khan, Rostov, Moscow Oblasts and Republic of Tatarstan.
The virus infected chickens, guinea fowl, geese, ducks, and
turkeys.

Wild bird migration is one of the key factors that defi-
nitely affect the development of Al epidemic situation; and
occurrence of new disease outbreaks cannot be excluded
due to infeasibility of wild avifauna control.

MATERIALS AND METHODS

Standard methods of epidemic investigations were
used. The investigation data were systemized and subject-
ed to epidemic analysis. Autopsy, sampling and transpor-
tation of pathological samples were performed according
to SP 1.3.3118-13"“Safe handling of pathogenicity (hazard)
group |-l microorganisms”; SP 1.2.036-95 “Procedure for
record, storage, transfer and transportation of pathogenic-
ity group I-IV microorganisms”; Veterinary rules of avian
influenza A laboratory diagnosis approved by the RF MoA
Order of April 3,2006 No. 105.

Initial diagnosis was made in the laboratories of the
RF Subjects; their diagnoses were confirmed by the
FGBI "ARRIAH". Photo- and video recording devices were
used during the visits to the poultry farms.

RESULTS AND DISCUSSION

Spread of highly pathogenic avian influenza H5N8. In late
2016 - early 2017, wide spread of highly pathogenic influ-
enza H5N8 virus was reported in poultry and wild birds.
The influenza virus was introduced onto large commercial
poultry farms in the Astrakhan, Moscow, Rostov Oblasts
and Republic of Tatarstan. As part of the anti-epidemic
measures 2,592,019 commercial poultry were destroyed
that amounted to 0.57% of total bird population housed
on poultry farms in Russia. In addition, since late 2016
influenza of this subtype has been reported on backyard
farms and small poultry farms in Krasnodar Krai, Republics
of Kalmykia, Tatarstan and Mari El, in Udmurt and Chechen
Republics, and in Moscow, Samara and Nizhniy Novgorod
Oblasts. The number of destroyed poultry amounted
to 9,513 birds - 0.009% of poultry population housed
on the farms of the above-mentioned types. Total amount
of birds destroyed as a result of anti-epidemic measures
reached 2,601,532 birds.

Influenza H5N8 clinical and post-mortem signs. Anamnes-
tic data collected during epidemic investigations of highly
pathogenic influenza H5N8 cases reported in poultry po-
pulation including cases of the virus introduction on the
closed-type commercial farms demonstrated that no
influenza-typical pathognomonic signs could be identi-
fied on the early stage due to hyperacute disease cause.
While clinical disease of birds infected with A/H5N1 virus-
associated influenza included cyanosis of the comb, jowls,
claws that became of purple color (Fig. 1, P. 4), influenza
caused by H5N8 virus developed more rapidly: birds sud-
denly refused from water and feed, developed coma-like
state and died in several hours (Fig. 2, P. 4). The infection
period can be hard to determine in this case due to the
short incubation period of the disease. Post-mortem
examination of birds died of influenza H5N8 often de-
monstrated the following post-mortem lesions: petechiae
in abdominal fat and serous membranes (Fig. 3-5, P. 5);
acute pancreatitis (edematic, loose and unevenly colored
pancreas; easy to rapture parenchyma and blood-filled ves-
sels), (Fig. 6, 7, P. 5); splenomegaly (enlarged spleen with un-
even dotty pattern, flabby structure and excessive necrotic
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debris) (Fig. 8, P. 5); duodenitis and enteritis (unevenly hy-
peremic and edematic mucous membranes of small intes-
tine; mucous exudate in the lumen; blood-filled vessels of
the serous membrane); hepatosis (enlarged, soft textured
liver of uneven maddy color; the liver was easy to rupture
and demonstrated necrotic debris at the site of the cut); pe-
techia and expressed blood-filling in reproductive organs
(Fig. 9, P. 6). In some cases internal bleeding was reported.

Causes of the influenza virus introduction on the closed-
type poultry farms. The basic cause of the virus introduction
onto the closed-type farms is associated with the short-
comings in the biosecurity of the farm. As experience
shows, the basic reasons of the biosecurity system failure
include violation of the veterinary and sanitary rules by the
personnel, lack of heat treatment of feed, access of synan-
thropic and wild birds to the poultry feed on the farm and
contamination of compound feed with their feces, absence
of vehicle disinfection, lack of knowledge on biosecurity
among the personnel, absence of operational washing and
changing facilities, negligence of intercycle prophylaxis in-
tervals, etc. Natural influenza virus reservoir is known to be
wild waterfowl, who migrate over the long distance and
maintain the virus circulation and its existence as a bio-
logical species [5]. Synanthropic birds can be a peculiar
virus vector from the wild birds to the poultry population.
Fecal-oral route of the infection transmission facilitate the
intensive virus spread as high concentrated pathogen is
excreted with the feces of the infected birds. Use of wild
bird feces contaminated feed and litter is the prevailing
factor of the virus introduction onto the farm. Thus, sun-
flower seed hulls contaminated with the feces of wild and
synanthropic birds used as a litter were one of the most
probable causes of the initial virus introduction onto one
of the poultry farms in the south of Russia. Backyard poul-
try owned by people working on the farm can also be a fac-
tor of the virus introduction to the farm.

In order to minimize the risk of pathogen introduction
to the RF farms there are effective Veterinary rules of poul-
try keeping on the closed-type poultry farms (poultry es-
tablishments) approved by the RF MoA Order of April 3,
2006 No. 104. These rules are mandatory for business ope-
rators involved in poultry raising and breeding [2].

Anti-epidemic measures for HPAl outbreak containment
in the Russian Federation are taken in compliance with
the Rules of avian influenza control approved by the RF
MoA Order of March 27, 2006 No. 90 [4]. Avian influenza
(H5, H7) is one of the highly dangerous diseases that re-
quire quarantine and disease control measures, which are
based on a mechanism aimed at epidemic chain disrup-
tion thus providing for interruption of the epidemic pro-
cess persistence. Efficacy of the anti-epidemic measures is
highly influenced by timely laboratory confirmation of the
diagnosis. Quarantine imposition implies strict measures
to be taken, first of all, for rapid eradication of the source
of the infection as well as for the elimination of the virus
transmission factors. To this effect, all the diseased and
susceptible birds in the infected settlement are stamped
out and destructed. Herewith, all necessary measures are
taken to exclude the virus spread in the environment that
can potentially lead to more drastic consequences. Move-
ment of final products is banned and such products are
subject to destruction. During anti-epidemic measure im-
plementation, a complex of special and general sanitary
measures is taken. EMERCOM teams are engaged for rapid
containment of highly dangerous disease outbreaks. Zon-
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ing includes establishment of infected zone (5 km radius
from the border of the infected settlement) and surveil-
lance zone (10 km radius from the infected settlement).

Of particular importance is the issue of bird destruc-
tion during the outbreak containment. In the Russian
Federation destruction and disposal of bird carcasses is
performed according to the Veterinary and sanitary rules
of collection, disposal and destruction of biological wastes
approved on December 4, 1995 No. 13-7-2/469.These rules
prescribe specific procedure for the destruction of the
carcasses of birds died or stamped out during the con-
tainment of a highly dangerous disease outbreak. In case
of highly pathogenic avian influenza the biological wastes
are destructed by on-site pyre burning, in the incinerators
or in the specifically designated areas. However, the rules
also specify other procedure for destruction, which can be
used in exceptional cases. Thus, animal carcasses may be
buried in case of mass mortality of animals due to emer-
gency and infeasibility of their carcass transportation for
disposal, incineration or composting. If referred to the
definition, the emergency is an Act of God or a process
resulting in emergency and significant damage. Major
diseases of humans and livestock (epidemics/ epizootics,
pandemics/ panzootics) are also qualified as biological
emergencies. The pain points of pyre burning include im-
possibility of rapid inflammation of the biological wastes
and incomplete carcass combustion to ash. Pyre burning
additionally requires much time and extra expenses (pur-
chase of combustibles, forced air feeding, etc.).

Analysis of the international experience in poultry car-
cass destruction demonstrated that burial/composting is
a more eligible, rapid and efficient way of biowaste de-
struction as compared to pyre burning. On-site burial is
the best alternative to the biowaste transportation to the
disposal sites [6, 7]. Research results demonstrate that dur-
ing composting the influenza virus is inactivated within
10-15 days under core temperature 40-60°C and above.
However, nonconformity of temperature in bulk of com-
posted biological wastes should be regarded, thus the
composing pits shall not be opened for a long periods.

Pyre burning method was used on all influenza H5N8
infected commercial farms (excluding one farm) during
the containment of the outbreaks in 2016-2017 (Fig. 10, 11,
P. 7). Five to ten days are required for burning of all dead
and stamped out birds.

Influenza H5 or H7 is included in the List of diseases,
which envisage seizure of animals and animal product
confiscation [3]. According to paragraph 9 of the Rules
of animal seizure and animal product confiscation for
containment of highly dangerous animal diseases, all citi-
zens and legal entities have a right for compensation for
losses suffered due to such actions [1]. During the disease
outbreak containment, the available compensation tool
serves as a stimulus for the citizens not to conceal mass
mortality of poultry.

In all cases, the quarantine of the infected settlements
was lifted in 21 days after the stamping out and final dis-
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infection. Restrictions were in effect for at least 3 months
after the quarantine lifting.

CONCLUSION

Strict quarantine and other measures taken for highly
pathogenic avian influenza eradication in the poultry
population allowed to stop the epidemic and to prevent
further spread of the virus in the Russian territory. In total,
2 601 532 poultry birds were destroyed. Rapid evolution
of the avian influenza virus and its ability to cross species
barrier drive specific attention to the agent ecology and
necessitate tough anti-epidemic measures to be taken
for the disease outbreak containment. Epidemic situation
analysis demonstrates that the situation on avian influenza
is unstable and it is changing annually that is, in its turn,
preconditioned by the ecological flexibility of the Al virus
due to its rapid genetic evolution. Heterogenicity of Type
A influenza virus population during its epidemic spread
and typical segmented genome facilitate rapid selection
process due to genetic drift and genetic shift. As different
genetic lineages of the influenza virus are spread over the
wide area, introduction of exotic strains including H5N6
strains into the Russian Federation cannot be excluded. For
now, drastic measures remain the only tool for eradication
of highly pathogenic avian influenza outbreaks and they
shall be aimed at epidemic chain disruption and epidemic
process termination.
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PE3IOME

lpencTaBneH aHanu3 nUTepaTypbl, NOCBALIEHHO NpobaeMe pacnpocTpaHeHus Bipyca
rpUNNa NTUL C MHKY6aLMOHHbIM ANLIOM, 1 KauecTBEeHHaA OLieHKa pucka BBo3a B Poccuii-
ckyto DesiepaLinio MHKY6aLMOHHOTO AL B YCIOBUAX AIACTBUA BETEPUHAPHO-CAHUTAPHBIX
Mep 1o rpunny npu umnopte. OTMeueHa BePOATHOCTL Nepeaum HU3KONATOreHHbIX BU-
PYCOB rpunna nTuL Yepe3 NHKyOaLMOHHOR AL NTIL CeNlbCKOX03AICTBEHHOTO Ha3Haue-
HIA, COMPAKEHHAA C BEPOATHOCTbIO KOHTAMMHALIMY TUMM areHTaMu NOBEPXHOCTY AiiLia
M Tapbl. Bbicokas BEPOATHOCTb PACpOCTPAHEHNA BUPYCA FpUNMa MTUL C TOBAPHBIM AiLLOM
0TMeueHa y nepenenoB, UHAEEK, ryceii, kyp. [lokasaTenbcTa UCTUHHOI BepTUKaNbHOI
nepezauin BbICOKONATOreHHOro rpunna nTuLy orpaHUYeHHbl, MU STOM NPU3HAETCA, UTo
UHOEKLNA MPOABNAETCA B BULE CUCTEMHOTO MOPaXKeHus opraHoB (6ypca, TUMYC, ceneseH-
Ka, cepLie, NoJKeNy[ouHan Xene3a, NouKi, FoNoBHOI Mo3r, Tpaxes, Nerkue, Haanouey-
HUKM 1 CKeneTHble MbiLuLibl). 0TMeYaeTea, 4To COXPaHHOCTb BUPYCa MOXET ObiTb 6onee
MPOAOIKUTENbHA HA NepbAX, B MACE NTULbI, A TAKXKe YT 6MaronpuaTHbIMI YCIOBUAMMN
JANA COXPaHEHUA XI3HeCN0COOHOCTY BUPYCa BO BHELLHeI cpese ABNAIOTCA NMOBbILUEHHasA
BNAXHOCTb, HeilTpanbHoe 3HaueHue pH 1 Hu3KaA Temnepatypa. Mepbl no orpaHuyenmo
nepemeLLeHus UHKy6aLOHHOro Aillja paccMaTpuBalTCA Kak Hanbonee afieKBaTHble
[NA NPe0TBPALLIEHNA pacnpoCcTpaHeHus 3aboneBaHua Mexay xo3aiicteamu. NMoguep-
KWUBQETCA, UTO OTCYTCTBUE PUCKOB BOSHUKHOBEHUA Ha CBOEH TEPPUTOPUN FpUnna Ty
B OPHUTOdAYHE HE MOXKET rapaHTUPOBATL HIM OAHA U3 CTpaH. Mepbl no rpunny nTuw, pe-
KOMeHZ0BaHHble BceMupHoii opraHu3avyeil 3paBooxpaHeHIs XUBOTHBIX, NPy UMMOpTe
WNHKY6ALMOHHOrO AL} NPU3HAHbI AZleKBATHBIMM AA NPeLOTBPALLEHINA MeXAYHAPOLHO-
r0 pacnpocTpaHeHns 6one3HM BHe 3aBUCUMOCTY OT MATOTEHHOCTH BUPYCA.

KnitoueBble CfloBa: 3n1300T0N0YSA, aHaNN3 pUCKa MU MMMOPTE, FPUAR NTHUL.

BBEAEHUE

ToBap0o060POT MHKYHALMOHHOTO siliLla B MUPE ABNIAET-
€S OIHVM 13 Hanbonee 3HaUMMbIX AJ1A OTPACV NTULLEBOS-
cTBa GAaKTOPOB ANIA NOAAEPKAHUSA CTaf U TEMIMOB NPOU3-
BoAcCTBa. 1o oueHKe VIHCTUTYTa KOHbBIOHKTYPbI arpapHoOro
pbiHKa (MKAP), o6bembl MMnopTa NMHKY6aLMOHHOro Anla
€ 2010 no 2015 r. yBennunnucb 6onee yem B Ba pasa:
¢ 300-330 mnH go 700 maH B rof. BHyTpeHHee npous-
BOACTBO TOXe AMHAMUYHO Pa3BMBaoCh, €XXerogHo npu-
6aBnaa no 200-300 mAH, 1 K 2015 1. JOCTUTIO KONNYeCTBa
OKOJI0 2,9 MJIPA, XOTA 3KCMepTbl NPU3HAIOT, YTO TOUHOW
CTaTUCTMKM NO 3TOMY ceKTopy He BefeTcA [1]. OgHako, no-
MUMO OYeBUAHbIX BbIrof, 060pOT NHKY6aLMOHHOrO ALa
CONpsAXKeH C pYCKaMmM TPaHCrPaHNYHOroO pacnpocTpaHe-
HMA UHOEKLMOHHbBIX 60ne3Hel NTWL, B TOM YiC/e rpunna
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NTUL, HblOKacCKol 6onesHun, 6onesHn lambopo, 6onesHn
Mapeka, pHOoTpaxeunta UHAeekK, MHPEKLMOHHOTo 6POHXM-
Ta Kyp, MHGEKLMOHHOro NapuHroTpaxemTa NTuL, renatmTa
yTOK, Tda, Nynnoposa, nactepensesa, MMKOMIa3MoO30B
1 ncutTakosa [10].

Momnmo pacnpocTpaHeHus BMpYyca rpunna nTuy B au-
Ko aBrdayHe [24], nocnegHve HECKONbKO NEeT 3HaUNTe Tb-
Hoe BANAHME Ha OrpaHYeHe MeXAYHapO4HOV TOProBIv
npoayKumen NTMLeBoACTBa OKa3blBaeT pacnpocTpaHeHne
BMpYCa cpeamn JoMallHux ntuy [22, 28].

C yyeToM BbICOKOW 3HaUMMOCTM 060poTa NHKy6aum-
OHHoOTrO AnYa ana Poccuinckon Oepgepauunn, B Tom uncne
BBO3a 13-3a pybexa, 1 Hanps>KeHHOCTV MUPOBO 3M300-
TUYeCKON CMTyauuu Mo rpunny ntuy LenecoobpasHo
paccMoTpeTb BONPOC O pPUCKe PacnpoCcTpaHeHs BUpYyca
rpunna yepes MHKybaLMoHHOe ANLO.

MATEPWUANDBI U METO[ bl

B paboTe ucnonbsoBanu opuumnanbHble AaHHble Bce-
MWPHOW OpraHm3auum 34paBOOXPaHEHNA XUBOTHbIX
(M3B) 06 3nM300TUYECKOWN CMTyaL MK MO FrpuUnny NTuy,
Ha TeppuTopun cTpaH mupa [30].

AHanu3 [OKYMeHTOB, Hay4HbIX My6nukauuii n onyonm-
KOBaHHbIX pe3yfibTaToB OLeHKW pr1CKa NpOoBOAWAN TPaau-
LMOHHbBIM METOAOM aHasnn3a JOKYMEHTOB C S1eMeHTaMm
KOHTEHT-aHanm3a B BMAEe COBOKYMHOCTM NOrMYeCcKmx no-
CTPOEHWI, HamnpaBNeHHbIX Ha PaCKPbITE OCHOBHOIO CO-
AepkaHna. OLeHKY CONpsyKeHHOro pycKa no rpunmy NTuL
npu Toprossie NHKYOaLMOHHbBIM ANLOM OCYLLeCTBNANN
C MCNONb30BaHMEM MeTofa KauyeCTBEHHOW OLEHKU pu-
cKa [14] ¢ mogudpukaumsamm no N. Murray [20], npvHumas
BO BHUMaHVe TOBapHO 060CHOBAHHbIV MOAXO[, PEKOMEH-
ayembii M3b [13].

PE3YJNIbTATbI U OBCYXAEHUE

NoeHmudgpukayus onacHocmu. MamoezeH. Mo faHHbIM
M3B, rpunn nTuy onpeaenaeTca Kak MHGeKUMA AOMALLIHNX
NTUL, Bbi3blBaeMasn BUPYCOM rpunna tina A.

C yyeToM NaToreHHOCTV BUpYca 3aboneBaHune pas3gens-
tOT Ha AiBa TMUMa: BbICOKOMATOrEHHbIN Y HU3KOMATOreHHbIN
rpvnn oty (BIM v HIM) [27].

Asnatckaa nuHua BIT nogtnuna H5N1 moxeT nHdmum-
poBaTb MHOrMe BUAbl JOMALLHUX U AUKUX NTUL U Aaxe
mekonuTarowmx. PeaccoptaHTbl faHHOTO NOATMNA, KOTO-

1
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pble cofepKaT cermeHTbl reHoB Brpycos H5N 1 (Hanpumep,
supycbl H5N2, H5N5 1 H5N8), BbiABAANu cpeam AOMaLLHNX
nTUL 1 Yy MaekonuTatowmx [7].

Bupyc rpunna ntuuy nogtuna HON2 (HIM) nonyuwmn
WIMpPOKOe pacnpocTpaHeHne cpean AOMALIHUX NTUL
B cTpaHax bnvkHero BocToka v A3un 1 6bin BbISIBNIEH Y fio-
nei [15]. Takke AaHHbIA NOATMN BMpPYCca OGHapyKmBanu
y cBUHel 1 cobak [31].

Bupycbl BT H5N1 nmetoT KOpOTKMIN neprof coxpa-
HeHMA B OKpYy»KaloLleln cpefie No CPaBHEHMIO C HMU3KOoMa-
TOreHHbIMK BUpycamu nogtuna H5 [25]. Bupycbl HITI, BbI-
Jensemble OT AMKMX BOLOMIABaOWMX NTHL, OCTAIOTCA WH-
deKkymoHHbIMY Npu Temnepatype 17 °C B TeueHue 207 cyT,
anpwu 28 °C - 102 cyT. Ha coxpaHeHue Bupyca B BOAe BNu-
AeT pag yCcnoBuin: Temnepatypa, pH 1 coneHocTb. Bupychbl
Havnbonee cTabunbHbl Npu pH 7,4-8,2, H13KOW Temnepa-
Type (8-17 °C) n HMU3KoM coneHocTn Bogbl (0-20 000 ppm)
[6, 21].

MoneBble HabnoaeHNA HEKOTOPBIX UCCnefoBaTenen
No3BONAIOT NpeanonaraTb, 4To Bupycbl HITI MoryT BbiKK-
BaTb B pekanmax B TeyeHne 105 cyT B HeyKa3aHHbIX YcC-
NOBUSX, @ B KOHTPONUPYEMbIX 1ab0PaTOPHbIX YCIIOBUAX
BUPYCbl rpUMNa NTyL, 0CTaBaNINCh XN3HECNOCOOHbIMM OT 1
o 7 cyt npu Temnepatype 15-35 °C. Mpwn 6onee HU3KUX
Temnepatypax (4 °C) BbPKMBAEMOCTb BMpYyca B deKanuax
BapburpoBana ot meHee 4 1o 30-40 cyT B pa3HbIX 3KCnepu-
MeHTax. [py 3awwmuTe OT COTHEYHOTO CBeTa CTONKOCTb BU-
pyca Ha pa3HbIXx MOBEPXHOCTAX UM B MOYBE BapbupoBana
oT 2 cyT o bornee YeM 2 Hepi (1, BO3MOXKHO, HECKOJbKMX Me-
cAueB) npu Temnepatypax oT 4 o 15-30 °C. CoxpaHHOCTb
BUPYCa MOXeT 6bITb 601ee NPOACIKUTENIbHON Ha NepPbAX.
B mAce ntuubl (pH 7) BUpYC BbIXKMBaeT B TeueHne 6 mec
npw 4 °C. OT6op Npob B oKpy*atoLen cpeae B Kambopxe
MoKasaJi, YTo BUPYCbl rpurna He MOryT AOJTO COXPaHATb-
CA B YCIOBUAX TpOnmyeckoro knmmata: xota PHK Bupycos
BIM a3unatckmx nuHmin HSN1 o6Hapy»k1Banm BoO MHOTMX 06-
pasuax (Hanprmep, B NoYBeE, CONOME), BblieNneHne BUpyca
6bIJ10 yCMeLHbIM TOJTIbKO U3 OJHOIO CToAYero Bogoema [71.

Poccuiickumn nccnegoBatensaMy Takke oTMeyanoch,
4TO GMAroNpPUATHLIMY YCIIOBUAMMN /151 COXPAHEHNA XKN3-
HecnocobHOCTN BUPYCa BO BHELWHeN cpeae ABAATCA
NOBbILIEHHAA BNaXHOCTb, HENTPanbHaA cpefa 1 HU3Kaa
TemnepaTtypa [3].

Mo cocToAHMIo Ha AHBapb — man 2017 1. B Mmpe 3ape-
rMCTPUPOBaHbI CleaytoLe NOATUMbI BbICOKONMATOreHHOro
rpunna ntmiy Tmna A: H5, H5N1, H5N2, H5N5, H5N6, H5N9,
H7N1, H7N3, H7N9, a supyc H5N8 npeBanvpoBsan no unc-
ny Bcnblwek B Mupe. Benbiwkn BITT cpean gomaliHmnx
N AVKUX NTUL, PErnCcTPUpOBanin B CNeayoLmxX CTpaHax:
AscTpua, Anxunp, banrnagew, benbrua, bonrapua, boc-
HuA 1 fepuerosuHa, BennkobputaHus, BeHrpus, BoeTHam,
lepmaHusa, ToHKoHTr, Mpeuns, JaHua, Ernnet (3HAeMnYeH
€ 2008 r.), N3paunb, NHpuna, Npan, Npnangna, Ncnanua,
Wtanua, KasaxctaH, Kamboprka, KamepyH, Kutai, Kot-
a'Meyap, Kysent, Jlnsus, Jintea, MakegoHua, Manansus,
Mekcuka, Mbanma, Henan, Hurep, Hurepus, Hupepnangbi,
Monbuwa, Moptyranusa, Poccus, PymbiHua, Cepbus, Cnoa-
kuA, CnoeeHua, CoefrHeHHble LLTaTbl AMepurKkn, TaliBaHb,
TyHuc, YraHpa, Ykpaura, Duunangus, ®paHuua, Xopsatua,
Yexus, Lsenuapus, Lseuns, lOxHaa Kopesa, AnoHuna [29].

He6narononyuue no HIM B 2017 1. (c AHBaps No mai)
odurymanbHo peructpuposanocb B lepmaHum (H5NT,
H5N2, H5N3), Kamb6oaxe (H7N3), llusun (H7), Hupep-
nangax (H7N9), CoegnHeHHbix WraTtax Amepukn (H5SN2 -
ankune ntuubl, H7N9), TaneaHe (H5N2), ®paHumn (H5NT,
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H5N2, H5N3, H5N9), Yunun (H7N6), IOxHo-AdprKkaHcKom
Pecny6nuke (H5N2, H7N9) [29].

BepoamHocme pucka nepedayu 8upyca c mogapom. Ains
pacnpocTpaHeHna NHPEKLMOHHbIX 60s1e3HeN NTUL, C NH-
Ky6aLMIOHHbIM ANLOM 3TUONOTUYECKUIA areHT JOKeH
6bITb CMOCO6EH 3apaxaTb LieNieBble BUAbI AOMALLIHEN NTu-
bl ¥ NGO PacnpOCTPAHATLCA B PENPOAYKTVIBHOM TPAKTe
N COXPAHATBbCA Ha MOBEPXHOCTM AlLa, MO0 NPOHUKaTb
yepes ANYHYI0 CKOPAYMY 1 3apakaTb COAEPKMMOe 0 UK
rocse Toro, Kak Ao Obifo CHeceHo.

NHbeKuyma fomaluHel NTuLbl, Bbi3biBaeMas BUpycamu
HIT1, MOXeT MPUBOAUTDL K CHUXEHWIO AVLIEHOCKOCTH, XOTA
yalle perncTpupyroT CMMMITOMbI MOPAXKEHMA pecnupaTop-
Horo TpakTa. bonesHb NposBnsAeTca aTakcmen 1 nHorga
Avnapeen, NTMua yrHeTeHa, onepeHne B3bepolueHo. MNak-
KpeaTnyecknii HeKpo3 onncaH y NHAKoB [8].

CTOWT NpU3HaTh, YTO COObLLEHNI 06 NHOMLMPOBAHMM
nTnYbKX AnL, Bupycamm HITI He 6bin0, XOTA B OTAENbHbIX
paboTax coobLIanoch o CasibMUHIKTE, CONMPOBOXAKOLLIEM-
CA NErknm Unn YyMepeHHbIM CHUKEHVEM ANLEHOCKOCTU
npv nidunumposaHum supycom H7N2 [9].

HecmoTps Ha To uTo B oTHOLWeHWK BITl npusHaeTtca, uto
NHPeKLMA NPOABNAETCA B BULE CUCTEMHONO NOPaXXeHnA
opraHoB (6ypca, TUMYC, ceneseHKa, cepaue, noaxeny-
[lOYHasn Kese3a, NMoukKK, rofIOBHON MO3T, Tpaxes, Nerkue,
HaMOUYEeUYHVKN U CKeNEeTHble MbILLbl), AOKa3aTeNbCTBa
WCTUHHOW BePTMKaNbHON Nepefayn BblICOKONATOreHHOro
rpuvnna Nty orpaHmnyeHHbl [16, 25]. Bupyc BITTH5N2 6bin
BbI€NIEH U3 XKeNTKa 1 6enika AnL, MoslyYeHHbIX OT ecTe-
CTBEHHO 3apaeHHbIX [17] n akcnepumeHTanbHoO nHOK-
LMpOoBaHHbIX Kyp [19]. CornacHo Heony6MKOBaHHbIM MC-
cnegoBaHuam, uutupyembim D. E. Swayne un J. R. Beck [26],
[eMOHCTpUpoBanocb Hanuune supyca BIM B 85-100%
ANUL, 3aN0XKeHHbIX Yepe3 3-4 AHA nocnie 3KCnepuMmeH-
TaNIbHOrO 3apa)keHna gomaluHen ntuubl. OgHaKo BUpYC
BI'TI AaBnAeTca netanbHbIM ANl SMOPUOHOB, U NHKY6aLms
NHOULMPOBAHHBIX ANL B SKCNEPUMEHTE HUKOrAA He 6blnia
NPOAEMOHCTPMPOBaHa. DMM300TONOrMYeckoe paccneso-
BaHWe pacnpocTtpaHeHua BIMT B Hngepnangax B 2003 r.
nokasaso, YTo MexaHn4yeckas nepegaya yepes KoHTaMu-
HMPOBAHHOE ANLIO 1 ANYHbIE TOTKN MOrTa ObiTb BaXKHbIM
baKkTOopOM pacnpocTpaHeHus 6onesHu [23].

B npoaHann3npoBaHHOWN POCCUNCKON HayYHON nuTe-
paType no gaHHOMY BOMPOCY MMeeTCA eAUHUYHBIN CNy-
yall ynoMmMHaH1A o TpaHCoBapmanbHo nepeaaye Brpyca
rpvnna nTuy, a MUMEHHO O BbleNIeHNN U3 K0aKanbHOro
Ma3Ka NTeHLa cepebpucTon Yaliku, He MMEBLUEro KOH-
TaKTa C BHelUHel cpeaoi, Bupyca A/cepebpurcTas vaiika/
AcTpaxaHb 458/85 H13N6 [5].

B npouecce aHanu3a 3apy6eXxHoM 1 poCCMNCKON Ha-
YUYHOW NTepaTypbl He HaLN MHGOPMALIM O KOHKPETHbIX
Cnyyanx 3aHOCa Ha NTULEBOAYECKME NPEeaNPUATAA BUPY-
coB HITI npv BBO3€/NepemeLLeHnn MHKY6aLVIOHHOTO LA,
HO MCX0AA 113 IMEIOLLMXCA fAaHHBIX MOXXHO 3aKJIUUTD, YTO
BEPOATHOCTb Nepepayn Bupycos HIMl yepes nHkybauu-
OHHOe ANLO NTUL, CeNIbCKOXO3ANCTBEHHOMO Ha3HaueHus,
no-BUANMOMY, NMEPBUYHO OrPaHUYMBAETCA BEPOATHO-
CTbi0 KOHTaMUHALMW STUMW areHTaMy MOBEPXHOCTU AL,
Tapbl, B TO BPeMsA KaK Npu OrpaHNYeHHOCTUN floKa3aTesbCTa
BepTMKanbHol nepegaun BI Tl BUpycC BbIAenanu 13 xentka
N C MOBEPXHOCTM ANUa. MNpur 3TOM Npr3HaeTcA CUCTEMHOe
noparkeHue opraHos npu BTl n Bbicokasa BepOATHOCTb
pacnpocTpaHeHusa supycos BITI c ToBapHbIM ANLIOM Y ne-
penenos, HAEEK, rycel, Kyp, YTo MOATBEPKOEHO B Ony-
6NMKOBaHHbIX NccneaoBaHuax [12, 17, 18].
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Mepeoi cHuxeHua pucka. C y4eToM OrpaHMYeHHOCTU
[aHHbIX, CBA3bIBAIOLMX €CTeCTBEHHOe UHULMpPOBaHMe
rpunnom c nepepaver BUpyca yepes MHKybaLUMoHHoe
ANLO, pekomeHaaumm Kogekca 340poBbA Ha3eMHbIX U-
BOTHbIX M3b (nanee - Kogekc) no 6esonacHoi Toproene
VNHKY6aLNOHHbIM ANLOM, BHE 3aBUCUMOCTI OT MaToOreH-
HocTu Bupyca (cT. 10.4.10), 6e3ycIoBHO, afeKBaTHbl Ans
npefoTBpalleHna MexayHapoAHOro pacnpocTpaHeHna
rpvnna NTuL, Npy 3KCNOPTHO-MMMNOPTHbLIX OnepaunaXx.

AHanusnpysa mepbl cTpaH Eeponerickoro coto3a B oT-
HoweHn 60pb6bI € rpynnom NTuy [11], MOXKHO OTMETUTb,
4YTO Cpely NPoYero OHW cofep»<aT 3anpeTbl Ha nepeme-
LeHne ANLa BHe 3aBUCUMOCTM OT MAaTOreHHOCTM rpmnna
ntu. Mpw 3Tom ANLO, a TakKe NTULa, KOPMa, MACO, NoAN
1 npefMeTbl, COAepallmne naTtoreH, paccMaTpmuBatoTCa
B KauecTBe NoTeHUMaNbHbIX MICTOYHUKOB 3aHOCA BMPYCOB
rpvnna B X03AMCTBO UM PAaCNpPOCTPAHEHNA MEXAY XO3Al-
cTBaMMm.

OpHaKko nnemeHHble NpeanpuATAA, KOTOPble NPOon3-
BOAAT MHKYOaLMOHHOE AL U CYTOUHbIX UbIMAAT A1A
3KCMnopTa, NPOBOAAT UCC/eAOBAaHNA B COOTBETCTBUMN
co cT. 10.4.32 Kopekca [27]. MNpun 5ToM OTMETUM, UTO, CO-
rNacHO YKa3aHHOW CTaTbe, AONONHUTESNIbHbIE TpeboBaHMsA
K Hafi30py AnA NOATBepXKAeHNA cTaTyca Xo3AicTBa, 6na-
romnony4yHOro no rpunny ATy, BKIOYaoT JoKa3aTenbCTBa
oTCYTCTBUA MHPULUMpPOBaHUA BUpycamu BIT v HITI. Mtuua,
cofepKallancs B TaKUX XO3ANCTBAX, AO/MKHA ObiTb Nof-
BEeprHyTa nccnefoBaHMAM Ha NpeaMeT BbIABEHUA Ui
BblAeNIeHMA BNPYCa, OCHOBAHHbBIM Ha NPUHLMNE paHZo-
MU3MPOBaHHbIX MPO6, C obpalleHnem K Ceponornyecknm

MeTodam 1 cobnogeHnem obuwmx TpebosaHmin Kogekca.
AHanu3bl fOMKHbI MPOBOANTBLCA C PEryNAPHOCTbIO, 3a-
BMCALLEN OT prCKa pacnpocTpaHeHnsa MHGeKLUN, HO Kak
MUHUMYM Kaxzable 21 cyT.

XOTA NoBCeMeCTHO NPU3HaAETCA ANAarHOCTUYECKas LieH-
HOCTb MacCCOBbIX CEPOIOrMyeckrx obcneoBaHui, He cne-
AyeT HeloOLeHMBaTb 3HAYMMOCTb HafA30Pa, NOCTPOEHHO-
ro Ha KNMHWYECKMX OCMOTpax noronoebA. B rnase 10.4
Kozekca oTMeuaeTca, U4To Lenbio KIMHNYECKOro Haf3opa
ABNAETCA BblABMEHME KIMHUYECKNX NPU3HAKOB rpunna
nTuy, B nepByto ouepedb BITI, Ha ypoBHe cTaga.

OTcnexnBaHne e NPon3BOACTBEHHbIX NOKasaTenen,
TaKUX Kak NoBbllLeHNe Nafexa, CHKeHre notpebneHms
KOPMOB VAN BOAbI, BbIABNEHNE PECNUPATOPHbIX NPU3Ha-
KOB, CHUKEHME ANLEHOCKOCTY, — 3TO OCHOBHOW paKTop
paHHero obHapyxeHus Kak BIT1, Tak n HITI.

CHUXeHne noTpebsieHna KOPMOB U ANLEHOCKOCTU
MHorga ABNAETCA eANHCTBEHHbIM NHAMKATOPOM BblsBNeE-
HuA Bupyca HITI. KnuHnuecknii Haa3op v nabopatopHble
nccnefoBaHmA [OMXKHbI JOMOMHATL APYr Apyra U NPoBO-
OVTbCA NOCNeAoBaTENbHO AN1A NPOACHEHWA CUTYaLun.

Pe3ynbTaTbl ceponornyeckoro o6cnenoBanHns (paHgo-
MU3MPOBAHHOIO NN BEPOATHOCTHOIO) MO3BONAIOT yBe-
peHHO AoKa3blBaTb OTCYTCTBME UHGEKL MU, BbI3BAaHHOW BU-
pycamu rpynna ATuu, B CTPaHe, 30He 1 KOMMapTMeHTe.
B cBA3M € 3TUM 0cO6Oe 3HaueHue nprobpeTaeT TiaTeb-
HOe JOKYMEHTMPOBaHMe NPOBOAMMbIX NCCefoBaHNN [27].

Ncxoma n3 paHHbIX, NpeAcTaBAeHHbIX Ha PUCYHKe, ro-
BOPUTb O HECOMPAXKEHHOCTW PacnpoCTPaHeHMA BUPYCOB
rpunna nTmy ¢ 060poTOM UHKYOaLIMOHHOrO AlLa He Mo-

Puc. Pesynbmambl KayecmeeHHOU OYeHKU pucka no epunny nmuu,

CONpsKeHHO20 € 88030M UHKYb6AaUUOHHO20 Aitiya 8 PO

UWOAEHTUPUKALUA ONACHOCTU

MoryT nu umnopTupyemble MHKYGaUMOHHbIE AliLa ABNATLCA
HOCUTenAMM / NoTeHLMaNBHBIM CPeACTEOM Nepeaadn BMpyca rpunna?

aa

He

MpuUcyTCTBYET K rPUNN NTUL, B CTPaHe-IKcnopTepe?

Aaa

MpucyTcTBYET AK rPMNN NTHLY B cTpaHe-umnopTepe (Pd)?

HeT Aa

B ctpane-umnoprepe (P®) HE BEAETCA oduymansHan
nporpamMmma Haf2opa 3a rpMnnom nTuy?

Hapsop?

Aa HeT

Meppi B OTHOWEHHWH MECTHBIX WTIMMOE BUPYCa
HE3PPEKTHEHBI npoTHEe Tex, KOTOPbIE NPHCYTCTEYIOT

B CTpEHe-3KCnopTepe ?

Aa

| Umnopt conpAMMeH ¢ PUCKOM I
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em, a OTCYTCTBME Ha CBOE TeppuTopun rpunna nTuy
HW OQHOWN CTPAHOW NOKa He [oKa3aHo, M03TOMY COnpsA-
YKeHHbIN PUCK He MOXeT OblTb He3HaUNTENbHbIM (MMMOPT
COMpPSAXEH C PUCKOM), a loKa3aTesibcTa biarononyyms nuc-
TOYHMKa TOBapa MPUMEHMMbI MO OTHOLLEHWIO K OTAENbHbIM
npor3BoAcTBam (KoMnapTmeHTam). [lencTayiowme mepbl
CTaHAaPTHOW KapaHTVHHOM NonuTuky PO, sKkBrBaneHTHON
pekomeHpaumam M3bB [2, 4], MOXKHO paccmaTpuBaTb Kak
3¢bdeKTVBHbIE B OTHOLLEHUN BUPYCOB rpunna nTuy,.

3AKNOYEHUE

BepoATHOCTb NMepefayun HM3KOMATOreHHbIX BUPYCOB
rpunna N1y yepes NHKy6aLMOHHOE ANLLO, NO-BUAVMOMY,
NepBMYHO OrpaHNYNBAETCA BEPOATHOCTbIO KOHTaMMHa-
LK1 NOBEPXHOCTU AL 1 Tapbl, B TO BpeMaA Kak npu He-
[OCTaTOYHOCTM JOKa3aTeNbCTB BEPTMKaNbHON nepegayun
BbICOKOMATOreHHOrO rpunmna BUPYC BbIAENANCA U3 XKenTKa.
C yyeTOM OrpaHM4yeHHOCTM AaHHbIX, CBA3bIBAOLLNX ecTe-
CTBEHHYI0 MH}EeKUNMIO C BEPTMKaNbHON Nepegaven yepes
WHKY6aLMOHHOe ANLo, peKoMeHAauum Kogekca 350poBbs
Ha3eMHbIX XMBOTHbIX M3b Ha cerofiHsa Hanbonee npvem-
nembl ANA NpefoTBPALLEHNA MEXAYHAPOAHOro pacnpo-
CTPaHEeHUA rpunna NTyL, Npu TOProssie BHE 3aBUCMOCTU
OT MaTOreHHOCTM BMpYCa.

Puck, conpsaxkeHHbI C pacnpocTpaHeHnem rpunna
nTuy (BHE 3aBUCMMOCTM OT MATOreHHOCTU) NpW TOprosne
WHKY6aLVOHHbBIM ANLOM, B YCIIOBUAX NPUMEHEHUA Mep,
peKkomeHoBaHHbIX M3b, oueHeH Kak «bonee yem He3Ha-
ynTenbHbIN». [lencTBre CTaHAAPTHOM KapaHTUHHOWM NOnu-
KK Poccniickon Oepepauum yuntbiBaeT peKoMeHAaumm
M3b 1, cnepoBaTtenbHo, 3gpdeKTUBHO NpefoTBpaLlaeT 3a-
HOC BMpYyca rpunna NTuL ¢ MHKY6aLMOHHbIM ANLIOM.
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SUMMARY

Analysis of literature on avian influenza (Al) virus transmission through incubation eggs and qualitative assessment of risk
of incubation egg import to the Russian Federation in the contest of veterinary and sanitary measures against avian influenza
currently in place forimported products are presented. Probability of low-pathogenic Al virus transmission through poultry
incubation eggs due to possible contamination of the egg and package surfaces with the said agents is indicated. Probability
of Al virus transmission through commercial eggs derived from quails, turkeys, geese, chickens is shown to be high. Evidence
of actual vertical transmission of highly pathogenic avian influenza virus is limited, however, it is recognized that the infection
manifests by systemic lesions in the organs (bursa, thymus, spleen, heart, pancreas, kidneys, brain, trachea, lungs, adrenals
and skeletal muscles). It is noted that the virus can persist on bird feathers and in bird meat for a long period. In addition, high
humidity, neutral pH level and low temperature are shown to be favourable conditions for the virus survival in the ambient
environment. Incubation egg movement restrictive measures are considered the most adequate for prevention of the disease
spread between holdings. It is underlined that no country can guarantee the absence of the risk of avian influenza occurrence
inavifauna. Anti-Al measures for incubation egg importation recommended by the World Organization for Animal Health are
considered adequate for prevention of international disease spread regardless of the virus pathogenicity.

Key words: epidemiology, analysis of import-associated risk, avian influenza

INTRODUCTION

Turnover of incubation eggs is one of the most signifi-
cant factors for flock maintenance and production rates
in the world poultry industry. According to the Institute
for Agricultural Market Studies’assessment incubation egg
imports had increased more than twice between 2010 and
2015, from 300-330 min up to 700 mIn per year. Domestic
production also was on rise increasing by 200-300 mIn
annually and reached to 2.9 bin in 2015. While experts
recognize that there are no precise statistical data for this
sector [1]. However, besides evident benefits turnover
of incubation eggs is associated with risks of thransbound-
ary spread of avian infectious diseases including avian
influenza, Newcastle disease, infectious bursal disease,
Marek’s disease, turkey rhinotracheitis, duck hepatitis, fowl
typhoid, pullorum disease, fowl cholera, mycoplasmosis
and ornithosis [10].

Avian influenza virus (Al) spread in poultry [22, 28]
in addition to its spread in wild birds [24] has had a signifi-
cantimpact on limitation of international trade in poultry
products over the last few years.
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Taking into account that turnover of incubation eggs
is of high importance for the Russian Federation, as well
as significance of their import and complicated epidemic
situation on avian influenza in the world it would be worth
considering the risk of Al virus transmission through incu-
bation eggs.

MATERIALS AND METHODS

Official data of the World Organization for Animal
Health (OIE) on avian influenza epidemic situation in vari-
ous countries in the world were used [30].

Documents, scientific publications and published data
on risk assessment were analyzed by traditional analysis
methods using content analysis elements as complex
logical constructions aimed at showing the substantial
content. Assessment of the risk associated with trade
in incubation eggs was performed using qualitative risk
assessment method [14] modified by N. Murray [20] taking
into account commodity-based approach recommended
by the OIE [13].
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RESULTS AND DISCUSSION

Hazard identification. Pathogen. According to the OIE,
avian influenza is an infection of poultry caused by type A
avian influenza virus.

The disease is classified into two types depending on
the virus pathogenicity: highly pathogenic and low patho-
genic avian influenza (HPAl and LPAI) [27].

Asian lineage of HSN1 HPAl is able to infect many poul-
try and wild bird species and even mammals. Reassortant
viruses of such type containing H5N1 virus genome seg-
ments (for example, H5N2, H5N5 and H5N8 viruses) were
detected in poultry and in mammals [7].

HION2 Al virus (LPAI) widely spread in poultry in the Near
East and Asian countries and was detected in humans [15].
The virus of such subtype was also detected in pigs and
in dogs [31].

H5N1 HPAl viruses persist in the environment for a short
period as compared to H5 low pathogenic avian influenza
viruses [25]. LPAI viruses isolated from wild waterfowl re-
mains infectious for 207 days at 17 °C and for 102 days
at 28 °C. Some factors influence the virus persistence
in water: temperature, pH level and salinity. The viruses
demonstrate the highest stability at pH 7.4-8.2, low tem-
perature (8-17 °C) and low water salinity (0-20,000 ppm)
[6, 21].

Field observations carried out by some researchers sup-
pose that LPAI viruses can survive in feces for 105 days un-
der unspecified conditions; Al viruses remained viable for
1-7 days at 15-35 °C under controlled conditions. At lower
temperatures (4 °C) the virus survivability in feces varied
from less than 4 up to 30-40 days in different experiments.
The virus persistence on different surfaces and in soil pro-
tected from sunlight varied from 2 days up to more than
2 weeks (and possibly for several months) at 4 °C up to
15-30 °C. The virus can persist on feathers for longer time.
In bird meat (pH 7.0) the virus persists for 6 months at 4 °C.
Environmental sampling in Cambodia showed that Al vi-
ruses could not persist for a long time under tropical cli-
mate conditions. Despite of frequent H5N1 Asian lineage
HPAIV RNA detection in many samples (for example, in soil
and straw) the virus was successfully isolated only once,
in one stagnant water body [7].

Russian researchers also noted that high humidity, neu-
tral environment and low temperatures could promote the
virus survival in environment [3].

As of January - May 2017, the following type A HPAI
virus subtypes were registered in the world: H5, H5NT,
H5N2, H5N5, H5N6, H5N9, H7N1, H7N3, H7N9 but H5N8
virus prevailed based on the number of outbreaks. HPAI
outbreaks in wild birds and poultry were reported in the
following countries: Austria, Algeria, Bangladesh, Belgium,
Bulgaria, Bosnia and Herzegovina, Great Britain, Hungary,
Vietnam, Germany, Hong Kong, Greece, Denmark, Egypt
(endemic since 2008), Israel, India, Iran, Ireland, Spain, Italy,
Kazakhstan, Cambodia, Cameroon, China, Cote d’lvoire,
Kuwait, Libya, Lithuania, Macedonia, Malaysia, Mexico,
Myanmar, Nepal, Niger, Nigeria, Netherlands, Poland, Por-
tugal, Russia, Romania, Serbia, Slovakia, Slovenia, United
States of America, Taiwan, Tunisia, Uganda, Ukraine, Fin-
land, France, Croatia, Czech Republic, Sweden, Switzerland,
South Korea, Japan [29].

The following countries were officially registered as
LPAl-infected in 2017 (January — May): Germany (H5N1,
H5N2, H5N3), Cambodia (H7N3), Libya (H7), Netherlands
(H7N9), United States of America (H5N2 — wild birds, H7N9),
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Taiwan (H5N2), France (H5N1, H5N2, H5N3, H5N9), Chile
(H7N6), Republic of South Africa (H5N2, H7N9) [29].

Probability of risk for the virus transmission through
commodity. For transmission of avian infectious diseases
through incubation eggs their etiological agents should
be able to infect targeted poultry species or spread in re-
productive tract and persist on egg surface or penetrate
though egg shell and infect the egg content prior or after
egg laying.

LPAIl-caused infection in poultry can result in egg pro-
duction drop but more often symptoms of respiratory tract
infection are registered. The disease manifestations are
as follows: ataxia and rarely diarrhea, depression, ruffled
feathers. Pancreatic necrosis was reported in turkeys [8].

It should be recognized that there were no reports
on infection of bird eggs with LPAI viruses while H7N2 vi-
rus infection-associated salpingitis and slight to moderate
egg production drop were reported in some studies [9].

Although it is recognized that HPAI infection mani-
fests by systemic lesions in organs (bursa, thymus, spleen,
heart, pancreas, kidneys, brain, trachea, lungs, adrenals,
skeletal muscles) the evidence of actual vertical transmis-
sion of HPAI is limited [16, 25]. H5N2 HPAI virus was iso-
lated from yolk and white of eggs derived from naturally
infected [17] and experimentally infected [19] chickens.
According to non-published studies cited by D. E. Swayne
and J. R. Beck [26], it was demonstrated that HPAI virus was
presentin 85-100% of eggs placed for incubation 3-4 days
after experimental infection of poultry. However, HPAI
virus is lethal for embryos and no incubation of infected
eggs has been demonstrated in experiments. Epidemic in-
vestigation of HPAI spread in Netherlands in 2003 showed
that mechanical transmission through contaminated eggs
and egg trays could be significant factor for the disease
spread [23].

Only one case of transovarian AlV transmission namely
A/silver gull/Astrakhan 458/85 H13N6 virus isolation in clo-
acal swab from silver gull youngling that had no contact
with outside environment was described in reviewed re-
levant Russian scientific literature [5].

No information on specific cases of LPAI introduction
to poultry establishments through introduced/moved
incubation eggs was found during the review of foreign
and Russian scientific literature. However, based on avail-
able data it can be concluded that probability of LPAI virus
transmission through poultry incubation eggs appears to
be primarily limited to possible contamination of egg sur-
face, package with the said agents while despite of limited
evidence of HPAI vertical transmission the HPAI virus was
isolated from the egg yolk and surface. Therewith, it is rec-
ognized that HPAI causes systemic lesions in organs and
probability of HPAI virus transmission through marketable
eggs of quails, turkeys, geese and fowl is high and these
are confirmed by published studies [12, 17, 18].

Risk mitigation measures. Taking into account limited
data on association of natural Al infection with the virus
transmission through incubation eggs the OIE Terrestrial
Animal Health Code (hereinafter, the Code) recommenda-
tions on safe trade in incubation eggs regardless of the vi-
rus pathogenicity (Art. 10.4.10) are undoubtedly adequate
forinternational avian influenza spread prevention during
export/import.

It may be noted based on analyzed EU measures for avi-
an influenza control [11] that they, inter alia, include bans
on egg movements regardless of avian influenza patho-
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Hazard ldentification

Can imported incubation eggs be Al virus carriers/potential transmission means?

| BTN

Is there avian influenza in the exporting country?

| N

Is there avian influenza in the importing country (RF)?

no \| I yes

in the importing country?

Is NO official Al surveillance programme CARRIED OUT

yes | |_ no

Surveillance?

country?

Are measures taken against local virus strains NON-
EFFECTIVE against the virus strains present in the experting

yes

| Import poses a risk I

no

Import does not pose a risk

Fig. Results of qualitative assessment of Al risk associated with incubation

egg importation to the Russian Federation

genicity. Therewith, eggs as well as poultry, feeds, meat,
humans and fomites are considered potential sources of Al
introduction to an establishment and Al spread between
establishments.

However, breeding establishments that produce incu-
bation eggs and day-old chicks for export carry out tests
in accordance with Art. 10.4.32 of the Code [27]. There-
with, it should be noted that according to the said Article
additional requirements for surveillance for recognition
of Al freedom of the establishment include evidence
of HPAI and LPAl infection absence. Poultry kept at such
establishments should be tested for the virus detection
or isolation based on randomized sampling and using se-
rological methods in accordance with the Code general
requirements. The tests should be carried out at intervals
that depend on risk of the infection spread but at least
every 21 days.

Although diagnostic significance of serological surveys
is commonly recognized, the importance of animal clinical
examination-based surveillance should not be underesti-
mated. Article 10.4 of the Code states that the main goal
of clinical surveillance is detection of Al clinical signs, first
of all HPAI signs at flock level.

Monitoring of production indicators such as mortality
increase, decrease in feed or water intake, detection of res-
piratory signs, drop in egg production is a major factor for
early detection of both HPAI and LPAI.

Decrease in feed intake and in egg production some-
times is the only indicator of LPAI virus presence. Clinical
surveillance and laboratory tests should complement each
other and be carried out consecutively to clarify the situ-
ation.
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Results of serological survey (randomized or stochastic)
allow the absence of the infection caused by Al viruses
in a country, zone or compartment to be strongly proved.
This underlines the importance of thorough documenting
of performed tests [27].

Based on data presented in the Figure incubation egg
turnover-associated Al virus spread cannot be excluded.
Besides, no country has proved yet Al absence in its terri-
tory that is why, the associated risk cannot be insignificant
(import poses a risk) and evidence of the disease freedom
of the commodity source is applicable to individual pro-
duction establishments (compartments). Standard qua-
rantine measures currently in place in the Russian Federa-
tion that are equivalent to the OIE recommendations [2, 4]
can be considered effective against avian influenza viruses.

CONCLUSION

Probability of LPAI virus transmission through poultry
incubation eggs appears to be primarily limited to pos-
sible contamination of egg surface and package while
despite of limited evidence of HPAI vertical transmission
the HPAI virus was isolated from egg yolk. Taking into ac-
count limited data on association of natural Al infection
with the virus transmission through incubation eggs the
OIE Terrestrial Animal Health Code recommendations are
currently the most appropriate for international avian
influenza spread prevention during trade regardless the
virus pathogenicity.

Risk associated with avian influenza spread (regardless
the virus pathogenicity) during trade in incubation eggs
providing that the OIE recommended measures were
implemented was assessed as “more than insignificant”.
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Standard quarantine policy of the Russian Federation cur-
rently in place in the Russian Federation complies with the
OIE recommendations and, consequently, effectively pre-
vents Al introduction with incubation eggs.

REFERENCES

1. Incubation egg production is on rise in Russia // Agroinves-
tor. - URL: http://www.agroinvestor.ru/companies/article/22826-
v-rossii-rastet-proizvodstvo-inkubatsionnogo-yaytsa/.

2. Common veterinary (veterinary and sanitary) requirements
for commodities subject to veterinary control (surveillance) ap-
proved by the TU Commission Decision No. 317 of 18 June 2010.

3. Lagutkin N. A, Khafizov Ye. D., Influence of physical and
chemical factors on type A avian influenza virus survivability
based on VNIIViM and VNIIVSGE data // Vet. consultant. - 2006. —
No.12.-P.9.

4. Regulations // Rosselkhoznadzor. — URL: http://www.fsvps.
ru/fsvps/laws/class/3/23.

5. Circulation of type A H13 serotype avian influenza in larid
birds in the Northern part of Caspian Sea (1979-1985) /S.S.Yam-
nikova, T. 0. Kovtun, G. A. Dmitriyev [et al.], // Voprosy virusologiy. —
1989. - Vol. 34 (4). - P. 426-430.

6. Avian influenza virus in water: Infectivity is dependent
on pH, salinity and temperature / J. D. Brown, G. Goekjian, R. Poul-
son [et al.] // Vet. Microbiol. - 2009. - Vol. 136, No. 1-2. - P. 20-26.

7. Avian Influenza. - URL: www.oie.int/fileadmin/Home/eng/
Animal_Health_in_the_World/docs/pdf/Disease_cards/HPAl.pdf.

8. Capua I, Terregino C. Clinical and pathology of avian influ-
enza infections, guidelines for farm visit and differential diagno-
sis // Avian Influenza and Newcastle Disease, a Field and Labora-
tory Manual. - Milan, 2009. - P. 45-71.

9. Characteristics of H7N2 (nonpathogenic) avian influenza
virus infections in commercial layers, in Pennsylvania, 1997-98 /
A.F.Ziegler [et al.] // Avian Dis.— 1999.-Vol.43,No. 1.- P. 142-149.

10. Cobb S.P.The spread of pathogens through trade in poul-
try hatching eggs: overview and recent developments // Rev. Sci.
Tech. OIE. - 2011. - Vol. 30, No. 1. - P. 165-175.

11. Council direktive 2005/94/EC of 20 December 2005
on Community measures for the control of avian influenza and re-
pealing Directive 92/40/EEC // Off. J. European Union, 14.01.2006.

12. Detection of Hong Kong 97-like H5N1 influenza viruses
from eggs of Vietnamese waterfowl / Y. Li [et al.] // Arch. Virol. -
2006. - Vol. 151, No. 8. - P. 1615-1624.

13. Facilitating safe trade // OIE. - URL: http://www.oie.int/
international-standard-setting/overview/facilitating-safe-trade/.

14. Handbook on Import Risk Analysis for Animals and Ani-
mal Products. Introduction and Qualitative Risk Analysis. Vol. 1 /
N. Murray, S. MacDiarmid, M. Wooldridge [et al.]. - Paris: OIE,
2004. - 59 p.

15. Human infection with an avian HON2 influenza A virus
in Hong Kong in 2003 / K. M. Butt [et al.] // J. Clin. Microbiol. —
2005. - Vol. 43, No. 11 - P. 5760-5767.

AVIAN DISEASES BOJTE3HW NTUL,

16. Influenza/B. C. Easterday, V. S. Hinshaw, D. A. Halvorson //
Diseases of Poultry / ed. B. W. Calnek. - 10" ed. - Ames, lowa,
1997.-P. 583-605.

17. lIsolation of avian influenza virus (subtype H5N2) from
chicken eggs during a natural outbreak / D.T. Cappucci, Jr. [et al.] //
Avian Dis. - 1985. - Vol. 29, No. 4. - P. 1195-1200.

18. Isolation of avian influenza virus A subtype H5N1 from
internal contents (albumen and allantoic fluid) of Japanese quail
(Coturnix coturnix japonica) eggs and oviduct during a natural
outbreak / N. Promkuntod [et al.] // Ann. N. Y. Acad. Sci. - 2006. -
Vol. 1081.-P.171-173.

19. Laboratory studies with the Pennsylvania avian influenza
viruses (H5N2) / C. W. Beard, M. Brugh, D. C. Johnson // In Proc.
88" Annual Conference of the United States Animal Health As-
sociation, 21-26 October 1984. — Fort Worth, Texas. United States
Animal Health Association, Richmond, Virginia. - P. 462-473.

20. Murray N. Import Risk Analysis. Animals and Animal Prod-
ucts. — Wellington: New Zealand Ministry of Agriculture and For-
estry, 2002. - 183 p.

21. Persistense of avian influenza viruses in water /
D. E. Stallknecht, S. M. Shane, M. T. Kearney, P. J. Zwank // Avian
Dis. - 1990. - Vol. 34, No. 2. - P. 406-411.

22. Questions and answers on avian influenza. - URL: www.
oie.int/fileadmin/Home/eng/Media_Center/docs/pdf/Portail Al/
EN_QA%20Jan2017.pdf.

23. Risk factors for the introduction of high pathogenic-
ity avian influenza virus into poultry farms during the epidemic
in the Netherlandsin 2003 / M. E. Thomas [et al.] // Prev. Vet. Med. -
2005.-Vol.69,No. 1-2. - P. 1-11.

24. Situation Report and Guidance for H5N8 and other Eura-
sian H5 clade 2.3.4.4 Avian Influenza Viruses. - URL: www.oie.int/
fileadmin/home/eng/Media_Center/docs/pdf/Portail AI/H5N8_
OFFLU_Statement-1.pdf.

25. Swayne D. E., Halvorson D. A. Influenza // Diseases of Poul-
try. — 11" ed. - Ames, lowa, 2003. - P. 135-160.

26. Swayne D.E., Beck J. R. Heat inactivation of avian influenza
and Newcastle disease viruses in egg products // Avian Pathol. -
2004.-Vol.33,No.5.-P.512-518.

27. Terrestrial Animal Health Code.-2016.- Chap. 10.4.— URL:
http://www.oie.int/index.php?id=169&L=0&htmfile=chapitre_
avian_influenza_viruses.htm (gata o6patyeHus: 08.05.17).

28. Update on avian influenza in animals (types H5 and H7) //
OIE. - URL: http://www.oie.int/en/animal-health-in-the-world/
update-on-avian-influenza/2016/.

29. WAHIS // OIE. — URL: http://www.oie.int/wahis_2/public/
wahid.php/Diseaseinformation/Immsummary.

30. WAHIS // OIE. - URL: http://www.oie.int/wahis_2/public/
wahid.php/Wahidhome/Home.

31. Weighing serological evidence of human exposure to ani-
mal influenza viruses - a literature review / R. S. Sikkema [et al.] //
Euro Surveill. - 2016. - Vol. 21, No. 44. - URL: http://www.eurosur-
veillance.org/content/10.2807/1560-7917.ES.2016.21.44.30388.

BETEPUHAPUA CETOHA MAPT N1 {24} 2018



BOJIESHM TITILL AVIAN DISEASES

YK 619:616.98:578.825.1:615.371

CPABHEHHWE PEAKTOI'EHHOTI'O
M1  UMMYHOT'EHHOTI'O

JAEVCTBUA )KUBBIX BAKIIVH
[MPOTWUB MHOEKLIMOHHOTO NAPUHTOTPAXEUTA NTUL

C. A. NoxBanbHbiii', M. C. Kykywkuna?, B. 10. Kynakos®, H. B. Mopo3*, H. A. llepeBo3uukoBa®

" HayuHblil COTPYAHUK, KaHAMAAT BeTepuHapHbIX Hayk, OTBY «BHUWU3X», r. Bnaaumup, e-mail: pohvalniy@arriah.ru

2 (TapLuvil HayYHbIil COTPYAHUK, KaHANAAT buonornueckux Hayk, OFBY «BHUN3Xx, 1. Bnapumup, e-mail: kukushkina@arriah.ru
3 BepyLuwi HayuHblit COTPYAHWK, KAHAMAAT BeTepUHAPHbIX Hayk, OTBY «BHUW3X», r. Bnagumup, e-mail: kulakov@arriah.ru
“3aBepytowyuit nabopatopueil, kaHauaaT BetepuHapHbIx Hayk, OFBY «BHUW3X, . Bnapumup, e-mail: moroz@arriah.ru

> Mpodeccop, AokTop buonornyeckmx Hayk, OTBY «BHUU3X», e-mail: perevozchikova@arriah.ru

PE3IOME

W13yyanv rymopanbHblii OTBET 1t ABUTATENbHYI0 AKTUBHOCTb PECHUTYATOO SMUTENA CIU3UCTON 0605I0UKM Tpaxen y T,
MPUBHTBIX NPOTUB UHOEKLMOHHOTO NAPUHTOTPAXEUTA, C OMOLLbHO LIMAMOCTATINYECKOTO TECTa. BaKLyHbI, BHE 3aBUCUMOCTU
0T CN0C06a NPUMEHEHNA, CHIDKANY ABUTATENbHYI0 aKTUBHOCTb CIM3UCTOI 0607104KIA TPAXel NTUL Ha 5-9% ¢ 3-x no 7-e ¢yT
nocne NpUBUBKIA. I 3T0M OKyNApHOE NPUMeHeHNE BAKLUH Y HE3HAUNTENIbHOTO KOMUECTBA LibIMAAT BbI3bIBANO Pa3But-
THe 0fIHOCTOPOHHIX CEPO3HbIX KOHBIOHKTUBHUTOB C 611aronpuATHbIM HCXoioM. OpabHas BaKLMHALMA He BbI3bIBAA KaKMX-
1160 KIMMHUYECKIX U3MEHeHNI Y T, T ceponornyeckom MOHUTOPUHTE Gblnl BbIABAEH 60f1ee PaHHMI U HANPAXKEHHbIN
VUMMYHHbIF OTBET y MTIL, MPUBHUTBIX OKYNAPHBIM CIoco6om. Tpebyemblii ypoBeHb CeponpoTeKLMM B OMbITHBIX FpyMNax
MPeBbICYN MUHUMANIbHOE 3HaueHwe (80%) HaunHan ¢ 16-X CyT nocne BakuuHawwu. lpy 0panbHOM NpUMeHeHH Cpok dop-
MUPOBAHYS IMMYHHOTO OTBETa 3aBUCEN OT BEAMUUHBI MMMYHI3UPYIOLLEH [103bl BAKUMHHOTO npenapara. Mpyu 3Tom Bak-
LIMHA 0TEYECTBEHHOTO IPOM3BOJCTBA M0 6€3BPEAHOCTI 1 UMMYHOTEHHOMY JeICTBII0 He YCTYNana UMMOPTHbIM aHasIoram.

KntoueBble cnosa: I/IHd)eKLI,I/IOHHbII7I JIAPUHrOTPAXenUT NTULL, PEAKTOreHHOCTb, LMAMOCTaTNYeCKMiA TecT, (epoKoHBEpCUA.

BBEAEHUE

Bo3bygntenem MHGEKLMOHHOrO NlaprvHroTpaxenTa
ntuy (UT) ABNAETCA BbICOKOKOHTArMo3HbIl BUPYC BUAa
Gallid herpesvirus 1. WIT - ocTpas pecnvpatopHas 6o-

NIeTaNIbHOCTM HE MOXET ABMATbCA OOEKTVBHOW OLIEHKON
BbICOKON BUPYNEHTHOCTU NONEBOro Bupyca.
B cBA3M C 3TUM UMANOCTATMUYECKMIA TECT, 3aK/ovato-

Ne3Hb Kyp, HAHOCALLLAA 3HAUYVIMbIVI SKOHOMUYECKNI yLep6
NPOMbILLIIEHHOMY NTULIEBOACTBY BO BceM mupe [4, 10]. Kak
npaswuo, ¢ Lenbto 6opbbbl n npodunaktnku WIT ncnonob-
3Y10T >KMBble BaKLMHbI. [Tp1 3TOM BaKLMHHbIE WTaMMbl 06-
nafatoT CMOCOBHOCTBIO K FTOPU3OHTANbHOW Nepefaye U pe-
BEpPCUM NpY naccmpoBaHum in vivo [4, 6, 8, 111.
Bo36ynutenu Takmx pecnupaTtopHbix 6onesHein NTuL,
KaK MHEKUMOHHDBI BPOHXUT Kyp, HbloKacsickas 60ne3Hb,
MeTanHeBMOBUPYCHaA UHEKLUMA, pecnnpaTopHbIn MU-
Kornnasmos, a Takxe WJIT, BbI3bIBalOT OCTAHOBKY CKOOpP-
LMHVIPOBaHHbIX OGUEHMNI PECHWNYEK CITM3MCTON 0600UKM
Tpaxewn. B pe3ynbraTte HakannvMBaeTcA BOCNaNMTENbHbI
3KCCyfaT, YTo NPUBOAUT K 3aKynopke MpocsBeTa ropra-
HV 1 Tpaxeu 1 rméenn NTuLbl OT yAyLbA. [oBblWeHWIo
neTanbHOCTM CNOCOOCTBYeT HacnanBaHWe CeKyHAapHOM
MUKPOGNOPbI MW HaxoXAeHVe NTULbl B Hebnaronpuat-
HbIX 300TUTMEeHNYECKMX YCIOBUAX (Hanpumep, Hannyne
CKBO3HAKa, BbICOKOW 3aMbl/IeHHOCTV WU 3ara3oBaHHOCTY
BO3Jyxa B NTUYHMUKaxX) [2, 3, 5, 7, 9], noaTomy nokasaTtenb
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WMnca B 6GanibHOM OLEHUBAHUWN CTEMEHN OCTAaHOBKM
MepLaTeibHOM aKTUBHOCTU CIN3UCTON 06010UKM Tpaxeun
nTuL, ABNAETCA 6onee KOPPEKTHOM OLEHKOW MO CpaBHe-
HUIO C NOKasaTeNieM JIeTalbHOCTU NTULbI B MHOUUNPO-
BaHHOW rpynne. [lJaHHbIi MeTo[ 0COOEHHO LieHeH npu
CpaBHUTENIbHON OLeHKe OCTaTOYHOW PeakTOreHHOCTU
aTTeHYPOBaHHbIX MPOV3BOACTBEHHbIX LITAMMOB BMpYca
WNT n nccnegosaHnm 6e3BpefHOCTY BaKLMHHbIX Npena-
paToB, MOCKOSbKY NCMOMb3yeMble LTaMMbl d priofi He Bbl-
3bIBalOT rmbenu ntuubl [2].

B pe3ynbraTte MHOrOKpaTHbIX OMbITOB MO KOHTPOJIbHO-
My 3apakeHMIo LbINAAT NaToreHHbIM wrammom «boratum-
weBcKmin» Bupyca T 6bino ycTaHOBNEHO Hannumne cBs-
31 MeXAY HanPAXeHHOCTbIO FYMOPasibHOro MMMyHUTETa
N NPOTEKTVBHbBIM AENCTBUEM BaKLUHBbI. bbl1 060CHOBaH
YPOBEHb CbIBOPOTOYHbIX aHTUTES, rapaHTUPYOLW NI 3aLu-
LLEHHOCTb BaKLVHMNPOBAHHbIX MTUL, 3HaYeHMe KOTOPOro
IBYKpaTHO (Mnn 6onee) NpeBoCXoanT MUHMaNbHOE 3Ha-
YeHune NO3UTMBHO-HEraTMBHOIO NOpPOra B UCMONb3yeMOM
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Tabnuua

OCHOBHbIE XapaKTepUCTUKY TPeX XKuBbIX BakLuH npotus WIT

IMOPUOH-BaKLMHA

XapakTepuctuka Hobunnc ILT [annuBak LT
13 Wramma «0»
[lItamm «0» «Serva» «T-20»
— Intervet
Peanp BHUU3X, Poccua International B.V., Merial, OpaHuua
U3roToBUTENb
Huaepnaxppl
[omoreHat TkaHu [omoreHat TkaHu 39K MODHOHOB
BupycHblit MaTepuan XAO 133K XAO v 39K a (D-i
3m6puoHoB CMO-kyp | 3m6puoroB CNO-kyp »
Cnoco6 npvmeHenma | OKynApHo 11 opanbHo OkynapHo OKynApHo 1 opanbHO
[lo3a Bupyca B 0HoiA
NpVBMBHOI f03e 500 (okynapro) 320 500
2000 (opanbHo)
BaKLHbI, 314,11So

(MO — kateropua XnBOTHBIX, B OpraH3me KOTOpbIX OTCYTCTBYIOT ONpe/ieNeHHble NaToreHHble
MUKPOOPraHU3Mbl 11 aHTUTENA K HUM;

XAO — xoproHannaHTouncHas 060104Ka IMOPUOHOB Kyp;

SN0, —50% 3MOpMOHaNbHaA MHUUMPYHOLLAA A03a;

39K — 3KCTpaImMOpUOHaNbHaA XKUAKOCTb IMOPIUOHOB Kyp.
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[OMarHoCcTMyeckom Habope NMMyHOpEePMEHTHOrO aHanv3a
(MDA) [1].

Llenbto HacToALWMX NCCNefoBaHNA ABUTOCh CPaBHEHNe
[PEaKTOreHHOro 1 MMYHOTEHHOTO eNCTBUA TPEX XKMBbIX
BakuuH npotums UIT, 3apernctprupoBaHHbIX Ha TeppUTO-
pun PO, nocpeacTBOM LMAMOCTaTUYECKOTO TeCTa, KINHW-
YyecKoro HabnheHNA 1 CePONIOrMYeCckoro MOHUTOPUHTa.

MATEPWAJbI U METO1bI

Xusvle sakyuHsl npomus UJIT. B paboTe 6binn ucnosnb-
30BaHbl KOMMepPYeCKM AOCTYMNHble BaKUMHHbIe npenapa-
Tbl, OCHOBHbIE XapaKTEPUCTMKIN KOTOPbIX NPeacTaBneHbl
B Tabnuue.

MooonsimHas nmuya. B onbite ncnonbsosanu 180 ubl-
nAAT 35-CyTOYHOrO BO3pacTa Kpocca «XanceKke bpayH». K-
nepvMeHT NpoBoannmn Ha 6a3se BrBapua OrBY «BHUN3K»
B 60KCOBOM nomeLleHuun. MTny cooTBeTCTBEHHO CHOopMU-
POBaHHbIM rpynmnam cofepasnun B OTAENbHbIX NepyaTouy-
HbIX U30N1ATOPAaX C KOHTPOsIeM TemrepaTypbl 1 AaBleHnA
nNpodunbTPOBaHHOrO BO3flyXa M aBTOHOMHOW nogaven
BO/bl 1 KOpMa.

Hunuocmamuyeckut mecm. MNonyyeHune TpaxeanbHbIX
SKCMMAHTATOB U OLEHKA MX LUINAPHOIN akTUBHOCTU Obini
npoBefeHbl COrNlacHO MeToAaM, ONMCaHHbIM paHee [2, 3],
C HEKOTOPbIMM U3MeHeHAMM. KpaTKo: TpaxeanbHble none-
peuHble cpe3bl (KonbLia) N3 BePXHEro, CPEAHEro 1 HUXKHe-
ro y4yacTtkoB Tpaxeu TonwmHon 0,5-1,0 mm B Konnuectse 3,
411 3 WITYK COOTBETCTBEHHO OT KaXXOoW NTULbI GblIn nccne-
[I0BaHbl NOJ, CBETOBbIM MUKPOCKOMOM MHBEPTUPOBAHHOMO
Tuna ¢ 60-150-KpaTHbIM yBenuyeHnem. BennunHy noka-
3aTenA OCTaHOBKM [BUraTeNbHON aKTUBHOCTU KaX[oro
TpaxeasnibHOro 3KCMaHTaTa OLeHMBanM Mo NATMGaNIbHO
wkane ot 0 o 4. Mpw 3Tom 0 6annoB 03HaYaNo OTCyTCTBUE
OMEHNA PeCcHNYEK NPOTAXKEHHOCTbIO He bonee 5% nepu-
MeTpa OKPYXHOCTU 3KCnnaHTaTa, 1 6ann — He 6onee 25%,
2 6anna - He 6onee 50%, 3 6anna — He 6onee 75%, 4 6an-
na - OTCyTCTBME ABMKeHMA pecHnyek Ao 100% nepumetpa
OKPYXHOCTW. 3aTem paccunTbiBany cymmy 6annos (Xc) uu-
NMOCTa3a ANUTENUA CIN3UCTON 060104KIM 10 TpaxeasnbHbIX
KorneL, 0TO6PaHHbIX OT KaXZoro ublneHKa. [onyyeHHyto

bOJIESHW TITULI AVIAN DISEASES

BEIMUMHY CyMMbl B 6annax (o1 0 o 40) nepeBoannv B npo-
LeHTbl no opmyne

C%=25x%x%c

WccnedosaHue cbiBopomok Kposu. B cblBOpOTKax KpoBy
LbINAAT onpegenanu TMTpbl aHtuten K supycy WIT ¢ no-
MoLubto TBepaodasHoro metoga DA, ncnonbsysa Habopbl
ProFLOCK LT ELISA Kit (Zoetis, CLLA), 3HaueHna TMTpoB
YKa3aHbl B Pa3MepPHOCTY AeCATUYHbIX norapudmos (Ig).
BennuvHa no3nTMBHO-HEraTMBHOrO NoOpora Ana JaHHOW
TecT-cucTembl coctaBnset 340 (2,531 Ig).

Cxema onsima. bbinu copmmpoBaHbl 6 rpynn UbInAAT
no 30 ronos. Mpynnbl 1 1 2 66T NPUBUTHI OKYIAPHO
1 opanbHO 3M6pPKOH-BakuyuHol npote UIT 13 wram-
Ma «O», rpynnbl 3 1 4 — OKYNAPHO 1 OpasibHO BaKUMHOM
npowussogcTea Merial, rpynna 5 — okynapHoO BakUMHOM
npousBogcTBa Intervet International B.V. cornacHo nH-
CTPYKLMAM NO NpumeHeHuto. LibinnATta rpynnbl 6 ciyxmunm
B KayecTBe KOHTPOSIA. 3a NTULIaMW Ha NPOTAXeHNU 28 cyT
nocne BakUMHaLUM Benu exegHeBHOE KIMHNYeCKoe Ha-
6nogeHue.

[inAa npoBefeHUA LMANOCTaTMYECKOro TecTa 13 KaX-
oW rpynnbl oT6Mpanu no A.a UbinyieHKa B cJlyYyalnHOM
nopaake Ha 1-7, 9 n 12-e cyT nocne BakuMHaumu. Takxe
AnsaunccnepoBaHna cbiBopoTkim B IOA Ha Hanmume aHTuTen
K Bupycy VT 6binv nosyyeHbl 06pasLbl KPOBM JO 1 MOC/e
BakuUMHauumm Ha 7, 16, 19, 24 n 28-e cyT. B kaxxgow rpynne
LbINAAT ONPeAenann BblpaXeHHyo B NpoLeHTax Ao
NTUL C NONOXNUTENbHBIMU NPO6GaMUN CbIBOPOTOK C 3aLnT-
HOIN KOHLeHTpauuel aHTuTen (ypoBeHb CeponpoTeKLmn).

Cmamucmuyeckas o6pabomka pe3ynemamos. icnonb-
30Banu CTaHAAPTHbIE METOAbI CTAaTUCTNYECKON 06PaboTKN
BbIOGOPOK BapbUpyOLLUX NepeMeHHbIX. B TekcTe npepcras-
NeHbl CpeAHre 3HaYeHMA TUTPOB CbIBOPOTOUHbIX aHTUTEN
N UX CTaHAAPTHblE OTKNOHEHUA (X * §), yCTaHOB/IEHHbIE
no pesynbrataM He MeHee 10 BbIGOPOUHbBIX M3MepPEHUN
(n = 10). BoluncnutenbHble onepaumy U NOCTPOEHUe ana-
rPamm BbIMOJIHANM C NOMOLLbIO NpunoxeHua Microsoft
Office Excel.

PE3YNIbTATbI UCCNEROBAHUN

KnuHuyeckoe HabooeHue 3a nmuyeli nocsie oKysapHoU
U opasiibHoU NpuBUBKU. Y HE3HAUNTENIbHOrO YMca LblnaAaT
(10-15%) noAomnbITHLIX FPYNM, MPUBUTLIX OKYNAPHO Tpe-
MA BaKUMHaMu, Ha 5-7-e cyT Habnofanu passutme oKy-
NAPHONM peakuumn B BUAE OOHOCTOPOHHEro CepPO3HOro
KOHBIOHKTMBUTa (puc. 1). Mpr 3TOM NpmM3HaKm1 NoCcTBaKLK-
HaNbHOW peakLuunn NONHOCTbIO ncye3nu K 8-9-m cyT nocne
NPUBMBKN.

Y ubINnAT, NPUBUTbLIX OpanbHO BakuymHamm BHUN3XK
n Merial, oTcyTcTBOBana NocTBakUWHanbHaA peakuus.
Ha npoTskeHumn Bcero nepmona HabnoaeHNs Kaknx-nu-
60 ApyrvxX KNMHUYECKNX NMPU3HAKOB OTMEUYEHO He 6bIso.

OueHKa 8/1UAHUA 8AKYUHAYUUU HA YUUAPHYIO akmuse-
Hocme mpaxeu. MNocne NPUBMBKI Y LbINAAT Habnoganu
B AMHaMVIKe ABUraTe/lbHYyl0 aKTUBHOCTb PECHNYEK CIN3K-
cToin obonouku Tpaxen (C, %).

MpuBeneHHble Ha anarpamme pesynbrathl (puc. 2) un-
TIIOCTPUPYIOT, UTO U3YYeHHbIe BaKLMHbI Masio pasnmyanucb
MexKy cob0oi No BpemMeH HacTyMneHWs, CUsie 1 NPOJOSIKU-
TENIbHOCTM LMANOCTaTUYECKOrO BO3AENCTBUA HE3aBNCMMO
OT cnocoba BBefeHUs. Hanbonbliee uunmoctatnyeckoe
BO3[eiCTBME Habnoganu Ha 3-7-e cyT (5-9% umnmocTasa).
Bo Bcex onbITHbIX Fpynnax UunnapHasa akTMBHOCTb MOJTHO-
CTblO0 BOCCTaHaBAMBaNachb K 9-12-m cyT nocne nprBnBKK.
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Puc. 1. XapakmepHas oKynapHas peakyus Ha 6-e cym nocsie oKy/sapHOU NpusUBKuU
(cnpasa) no cpasHeHUto C Henopa<eHHbIM 2/1a30M (criesa)

Fig. 1. Typically occurring eye reaction on Day 6 post ocular vaccination (right) compared to a healthy eye (left)

Ceponoeudeckuli MOHUMOPUH2 UMMYHHO20 cmamyca
8aKYUHUposaHHolt nmuyel. OueHnBanNn rymopanbHbIn
oTBeT 1o N Ha 7, 16, 19, 24, 28-e cyT nocne BakuMHaLunW.
Mo NepBUYHBIM AaHHbIM MO KaX[oii rpynmne 6bin BbluMnC-
JIeH ypoBeHb ceponpoTeKkumn (BONA UMMYHHbIX NTUL
B rpynne, y KOTopbix 06pa3oBanucb cneynduryeckue
aHTWTeNna B OTBET Ha UMMYHM3aLMIO B 3aLMTHON KOH-
LeHTpaymm).

Pe3ynbtathbl ccnepoBaHuii (puc. 3) NO3BOAAIOT CUMTATD,
YTO M3yUYeHHble BaKLUMHHbIE MpenapaTbl 06naaatT focTa-
TOYHO BbICOKOI MMMYHOTE€HHOCTbIO, TaK KaK obecrneyrBa-
10T YpOBeHb ceponpoTekumu Bbllie 80%. Tak, B mogonbIT-
HbIX rpynnax, NPUBUTbIX BakunHon BHUM3X okynapHo
1 OpanbHO, KONYECTBO NTUL, C 3aLUTHBIM TUTPOM aHTU-
Ten yxe Ha 16-e cyT goctnro 82 n 92% cooTBeTCTBEHHO.
BakuuHa Intervet, npumeHeHHasa okynAapHo, obecneunna
100% 3awuTbl Ha 19-e cyT nccnepgoBaHuA. HanpsaxeHHbIN
ryMOpanbHbI UMMYHHbI OTBET Ha OKYIAAPHYIO MPUBUBKY
BakuuHbl npotus WIT nponssoacTea Merial goctur 89%
Ha 16-e cyT. [1pn 3TOM 3aLNTHBIN YPOBEHb aHTUTEN Y Libl-
NAAT Nocne opanbHOW NPUBMBKY BakUUHbI Merial cdop-
MUPOBAJICA Ha HeAesto Mo3xe.

ObCYXAEHUE

B ycnoBmaAx MHTEHCUMBHOrO BblpaLMBaHNA 1 BbICOKON
NAOTHOCTY CoflepXKaHunA NTUL LMPKYMpYyoLe nonesble
BMPYCbl 0CNabnAlT Pe3nCTEHTHOCTb NMOroNoBbA U OT-
KpblBalOT BOPOTa A/1A9 CEKYHAAPHOW YCNOBHO-NATOreHHoM
MUKpodnopbl 6akTeprianbHOM NPUPOALI.

MatoreHHoe pencteue Bupyca WIT BbipaxaeTtca B pe-
npoayKuUn B PeCHUTYATOM SNUTENUU CAN3NCTON obo-
JIOUKM Tpaxew, B pe3ynbTaTe Yero nopaKeHHble KIeTKu
nepecTatoT BbIMOMAHATb GYHKLMIO OUNCTKN BLbIXaemMoro
BO3yXa OT MOCTOPOHHMX YacTuL,. B Hopme 6narogaps cko-
OpPAVHVPOBAHHOMY BVEHMNIO PECHUYEK SNUTENUS TPaXeu
yacTuMLbl B COCTaBe C/IN3U NepeMeLLaloTCa B CTOPOHY rop-
TaHW U INOTKM 1 NPOTrNaThiBalOTCA CO CIOHOW B NULLEBOL.
Ha paHHOM 3Tane nHdEeKLUMOHHbIN npoLecc nmeet 6naro-
NPUATHBIA UCXOA, eC He yCyrybnaeTca BbICOKON 3anbl-
JIEHHOCTbIO MY 3ara30BaHHOCTbIO BO3AyXa M HaclloeHem
6akTepuranbHol Mukpodnopsl [3, 5,7, 9.

B nocnepHne 20 net B CLWA, AscTpanum n gpyrux
cTpaHax VT cuntaeTtcs amepaKeHTHOW npobniemont ana
6poiNepoB, MOCKOJIbKY [0 3TOr0 BCMbIWKM YMEPEHHbIX
dopm WIT Habnopanu ncknounTeibHO y NTULLENOroso-
Bbsl ANYHOIO HanpasneHusa. HeobxoanmocTb cneundu-
yeckoi npodunaktkn UT B 6poiinepHbiX XO3ANCTBaX
oTcyTcTBoBana [4, 8, 10]. NMpu 3ToMm HEO6XOAUMO YUecTb,
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YTO OpanbHbI CNocob BakuUMHaLmm 6poinepos Hanbonee
yAO6EH MO CPaBHEHNIO C OKYIAPHBIM.

PaHee 6bina nokasaHa posib O4UYaBLIErO BaKLUHHOIO
Bupyca UJIT sM6pUOHaNbHOro NPOMCXOXAEHUS B psae
npov3oLweamnx BCrnblwek 6onesHn y 6poiinepos. Knu-
Hnyeckoe nposasneHne WIT xapakTepn3oBanocb pasBu-
TMEM KOHDbIOHKTMBUTA, AblXaTeNbHOWN HEAOCTaTOYHOCTbIO,
NOBbILIEHHON CMEPTHOCTbIO U CHUXEHMEM ANLIEHOCKO-
ctn [4, 8, 10]. MpoBeaeHHOEe CpaBHeHMe KyNbTypanbHOMN
1 3M6proHanbHONM BakUMH NpoTrB UITT BbIABMIO Takoi
He[0CTaTOK SMOPUOHANBbHOIO LUTaMMa, Kak COCOBHOCTb
K peBepcun Ha 20-m naccae in vivo [6]. OgHako cTporoe
cobntofeHre BeTeprHAPHO-CAaHUTAPHOTO pPeXnmMa Ha NTn-
Ledpabpuke 1 NnpaBuIbHOE NPOBEAEHNE BaKLMHALMK Npe-
JOTBpaLLaloT nepeAayy BakLMHHOMO BMpPYCa OT MPUBUTOrO
MoronoBbA K BOCMPUMMUYNBOMY.

Mpy KNMHWYeCcKoM HabnoaeHNK GbIIO YCTaHOBEHO
B KayecTBe MOCTBaKLUMHANbHOWN peakunn Hanuyme ogHo-
CTOPOHHEro CePO3HOro KOHbIOHKTMBUTa Y 10-15% ubIinnat
TOMbKO B TEX FPyMnMax, KOTopble OblIN MPUBUTbLI OKYNAPHO.

Mo pe3ynbraTtam LMAMOCTaTMYeCKOro TecTa Gblia BbiAB-
NleHa OCTaHOBKa OUEHWI pecHUYEeK SNUTeNnA NoLagblo
5-9%, uTO ABNAETCA JOCTAaTOYHO YMEPEHHbIM BANAHNEM
BaKLMHHbIX LUTAMMOB BHE 3aBUCMMOCTU OT cnocoba npu-
MeHeHMA BakUVH. [1pn 3ToM nonesble N30AATbI pasfanyHOn
CTeneHn BUPYIEHTHOCTY, Kak NPaBuno, BbI3blBaKOT LNIN-
0CTa3 Ha Bcell MOBEPXHOCTY CIIM3MCTON 06ON0UKM Tpaxen
[2,3,5,7,9].

Mpn aHann3e pes3ynbTaToOB CEPONOrMYECcKOro Mo-
HUTOPMHra 6blfla yCTaHOBNEHa AOCTaTOYHO BblCOKas
VMMYHOTEHHOCTb M3YyYeHHbIX BakuWH. icnonb3yemblin
YyPOBEHb CEPONpPOTEKLNN, B OTIUME OT CEPOKOHBEPCUM,

Puc. 2. OyeHka 8 OUHAMUKe Yu/1uoCcmasa, 8bI38aHHO20 8AKYUHAMU
pasHbix npouzsooumersieli 8 3a8UCUMOCMU OM cNOcoba esedeHuUs
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Puc. 3. Ceponoeuyeckuli MOHUMOPUH2 NOC/1e 0pasibHOU U OKYIAPHOU NPUBUBKU pAa3HbIMU 8aKUUHAMU

npeabaBnaeT 6onee xecTkme TpeboBaHMA K BaKLMHaM, No-
CKOJIbKY Bblpa)kaeT AOJII0 NTUL B MPUBUTON rpynne, y Ko-
TOpPbIX MOC/e NPYBMBKU 06pa3oBanncb cneyupuyeckme

aHTWTena K BakLMHHOMY aHTUreHy B 3aLUTHOM KOHLIEHTPa-
unn. ns am6puroH-BakLmHbl npoTtne UIT n3 wramma «O»
(BHMIN3XK) B KauecTBe 3aWUTHONM KOHLIEHTPaLUN aHTUTeN

NPUHATO ABYKPATHOE NpeBbILIEHVIE BEIUYNHBI MO3UTUBHO-
HeraTVBHOro nopora Habopa TBeppodasHoro metoaa VIOA,
KOTOpOe cocTaBnsieT 3HaveHne 680 (2,832 1g) [1].

Takum o6pa3om, ypoBeHb CeponpoTeKkumn B OMbIT-
HbIX rpynnax NpeBbliCMi MUHUMabHOe 3HauveHne (80%)
¢ 16-x cyT nocne BakumHaumn. OgHako B rpynne ntuy,
NpuUBUTbLIX BaKumHoM Merial opanbHoO, 6bina oTMeyeHa
3afiep)Kka UMMYHHOTO oTBeTa Ha Hefento. CBA3aHO 3T,
CcKopee BCero, C TeM, YTO U AN1A OKYNAPHOTO, 1 ANA opaib-
HOro NPYMeHEHNA NPUBMBHAA [03a BaKLUHbI COCTaBNAET
OAMHaKOBYI0 BeNuuuHy — 500 SU[, .

HenocpefncTBeHHbIM MeCTOM penpoayKuumn Bupyca
ABNAOTCA PeCnMPaTOPHbIN TPAKT U KOHbIOHKTMBA [11, 12],
a npv NpornaTbiBaHWM BaKUMHbI C MUTbEBOI BOLOMN 3HAUU-
TeslbHaA YacCTb BMpPYCa NOnagaeT B NULLEBOA U He Bbi3blBa-
eT popMMpoBaHMA UMMyHWTeTa. JTLib He3HaunTeNnbHas
YyacTb BaKLMHHOrO BMpYCa, OCeBLIas Ha BepxHee Hebo
POTOBOW MONOCTW, OKa3blBaeT NOC/e PENnPOAYKLUNN NM-
MyHOreHHoe fieiicTBue. Takum o6pasom, ciepyeT npeano-
NOXMNTb, YTO 3aiep>KKa MMMYHHOFO OTBETa Npu OpasibHOM
npyMeHeHUn BakUUHbl Merial Bbi3BaHa HU3KOW NPUBMB-
HOW [030M BMpYCa.

[nAa cpaBHeHWA, ofHa NPUBUBHAA OKyNApHaA fo3a
BakuyHbl BHUWN3X conepxut He meHee 500 SU[,  wram-
Ma «O», a nepopanbHasa Ao3a B 4 pasa Bbllle OKYNAPHOW
1 cocTaensieT He meHee 2000 W[, , uto obecneunBaer
ObICTPOE HACTYMNEHNE HaMNPXKEHHOTO UMMYHHUTETA.

3AKJIOYEHUE

Pe3ynbTaTbl NpoBefeHHOro NCCNefoBaHUA CBUAETENb-
CTBYIOT O TOM, YTO 3aPEervCTPUPOBaHHbIE HA TEPPUTOPUM
P® »uBble BaKLMHbI ABNATCA 6€3BpefHbIMU Y UMMYHO-
reHHbIMU. [py 3TOM Npenapar oTe4ecTBEHHOTO NPON3BOS-
CTBa MO AUHAMMKE Pa3BUTUA N HANPAXKEHHOCTN F'yMOpaJib-
HOro OTBETa He YCTynaeT MMMNOPTHbLIM aHasloram.
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SUMMARY

Humoral immune response and ciliary activity of tracheal mucosa of poultry, vaccinated
against infectious laryngotracheitis using ciliostatic test, was studied. Regardless of the
vaccination route the vaccines decreased the ciliary activity by 5-9 % on Days 3 to 7
post vaccination. Herewith the vaccine ocular application in some chicks induced one-
eye serous conjunctivitis, which resolved subsequently. Oral vaccination did not cause
any clinical changes. Serological monitoring revealed an earlier and stronger immunity
in poultry vaccinated by ocular route. The required seroprotection level in test groups was
higher than the minimal value (80%) starting from Day 16 post vaccination. The period
of immunity development after oral vaccination correlated with the vaccine dose volume.
Moreover the domestic vaccine was highly competitive with foreign vaccines in immuno-
genicity and reactogenicity.

Key words: infectious laryngotracheitis, reactogenicity, ciliostatic test, seroconversion.

INTRODUCTION

Infectious laryngotracheitis (ILT) is caused by a highly
contagious virus of Gallid herpesvirus 1 type. ILT is a severe
respiratory disease of chickens causing significant economic
losses in industrial poultry production all over the world
[4,10]. As a rule, live vaccines are used to control and pre-
vent ILT. Herewith the vaccine strains are able to transmit
horizontally and reverse when passaged in vivo [4, 6, 8, 11].

The agents of such avian respiratory diseases as infec-
tious bronchitis, Newcastle disease, metapneumovirus
infection, respiratory mycoplasmosis and ILT affect regu-
lar beatings of cilia on tracheal mucosa. As a result an in-
flammatory exudate accumulates and blocks the lumen
of a larynx and trachea, leading to death from choking. Se-
condary microflora or management of poultry under un-
favourable animal health conditions (like draughts, heavy
dust burden or gas contamination of the air in poultry
houses) contribute to a higher lethality [2, 3, 5, 7, 9. That’s
why the lethality rate cannot be judged as an objective
criterion of a field virus high virulence.

In this context the ciliostatic test, involving scoring
of ciliary beat frequency on avian tracheal mucosa, is a
more adequate evaluation, compared to lethality rate in
the infected group. This technique is especially valuable
when comparing residual reactogenicity of attenuated
ILTV production strains and testing safety of vaccines, be-
cause the used strains do not kill poultry a priori [2].
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Multiple challenge tests when chicks were challenged
with ILTV Bogatischevsky pathogenic strain demonstrated
that there is a correlation between humoral immunity
strength and vaccine protectivity. The level of sera antibod-
ies ensuring protection of vaccinated poultry was justified;
its value was twice bigger (or more) than the minimal value
of positive/negative threshold used in the ELISA test-kit [1].

This study was aimed at the comparison of reactogenic-
ity and immunogenicity of three live vaccines against ILT,
authorized in the RF using the ciliostatic test, clinical ob-
servations and serological monitoring.

MATERIALS AND METHODS

Live vaccine against ILT. Commercially available vac-
cines were used in this study; their basic characteristics
are shown in the table below.

Test poultry. 180 35 day-old chicks of Hisex Brown cross
were used for the study. The trial was performed in the
aseptic room of the FGBI “ARRIAH” animal facilities. Birds
were divided into groups and placed into glove boxes with
temperature and filtered air pressure controllers and au-
tonomous feed and water supply.

Ciliostatic test. Preparation of tracheal explants and as-
sessment of their ciliary activity were performed accord-
ing to the methods described before [2, 3], but slightly
amended. Briefly: 3, 4 and 3 0.5-1.0 mm tracheal cross
sections (rings) from upper, middle and lower parts from
every bird were examined under inverted microscope
using 60-150%x magnification. Immobility value for each
tracheal explant was scored using five point system from
0 to 4 point meant absence of ciliary beating in the area
of not more than 5% of the section perimeter; 1 point - not
more than 25%; 2 points — not more than 50%; 3 points
not more than 75% and 4 points meant absence of ciliary
movements up to 100% of the section perimeter. Then the
sum of points given for epithelial ciliostasis of 10 tracheal
rings from each chick was calculated (2c). The calculated
sum of points (from 0 to 40) was transformed into percent-
age using the following formula:

C%=25x%x3%c

Sera testing. ILTV antibody titers were determined
in chicken sera in solid-phase ELISA using ProFLOCK LT
ELISA Kits ("Zoetis", USA), titers were expressed as logs (lg).
The value of positive/negative threshold for the above-
mentioned test kit is 340 (2.531 Ig).
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Table
Basic characteristics of three live vaccines against ILT

(riterion 27 VAt Nobilis ILT Gallivac LT
based on 0 strain
Strain 0 Serva T-20
Manufacturer ARRIAH, Russia Lt R Merial, France
Netherlands
Tissue homogenate, Tissue homogenate, )
Viral material | CAMand EEF ofSPF | CAMand EEFofSpF | CLT Of SPF chicken
) : embryos
chicken embryos chicken embryos
Application route Ocular and oral Ocular Ocular and oral
Virus dose in one
vaccine inoculation 500 (ocular) 320 500
2000 (oral)
dose, EID,

SPF — category of animals free from specific pathogenic factors and antibodies against them;
CAM — chorioallantoic membrane of chicken embryos;
EID,, — 50% embryo infecting dose; EEF — extra embryonic fluid of chicken embryos.

Study design. 6 groups of chicks (30 birds per group)
were formed. Groups 1 and 2 were vaccinated ocularly and
orally using embryo vaccine against ILT based on strain O,
Groups 3 and 4 were immunized ocularly and orally with
Merial vaccine, Group 5 was vaccinated ocularly with In-
tervet International B.V. vaccine according manufacturer’s
instructions. Birds were clinically observed every day for
28 days post vaccination.

To perform a ciliostatic test two chicks were randomly
taken from each group on Days 1-7, 9 and 12 post vac-
cination. To test sera in ELISA for ILTV antibodies, blood
samples were taken before vaccination and on Days 7, 16,
19, 24 and 28 post vaccination. Percentage of birds having
sera with protective antibody levels was calculated (sero-
protection level).

Statistical processing of results. Standard methods of sta-
tistical processing of variable sampling rates were used.
The paper presents mean titres of sera antibodies and their
standard deviations (x * s), determined by at least 10 sam-
ple measured values (n = 10). Calculations and diagrams
were made using Microsoft Office Excel.

STUDY RESULTS

Clinical observation of birds after ocular and oral vac-
cination. Some test chicks (10-15%), vaccinated ocu-
larly by three vaccines, demonstrated ocular reactions
expressed as one-eye serous conjunctivitis on Days 5-7
(Fig. 1, P. 21). These postvaccinal reactions resolved com-
pletely on Days 8-9 post vaccination.

Fig. 2. Assessment of ciliostasis dynamics caused by vaccines of different
producers depending on application route

C, %

== Intervet - ocular
-+ Merial - oral

Merial - ocular
-=- ARRIAH - oral
-= ARRIAH - ocular
- Cantrol

1 2 3 4 5 G 7 8 a 10 11 12
Days post vaccination
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Chicks immunized orally by ARRIAH and Merial vac-
cines did not demonstrate any postvaccinal reactions. Dur-
ing the whole observation period no other clinical signs
were noted.

Evaluation of vaccination effect on ciliary activity in tra-
chea. After vaccination chicks were studied for ciliary activ-
ity on tracheal mucosa (C, %).

Results given in the diagram (Fig. 2) show that vac-
cines under study are little different from each other
in onset time, strength and length of ciliostatic effect
regardless of application route. The greatest ciliostatic
effect was observed on Day 3-7 (5-9% of ciliostasis). Cili-
ary activity was completely restored up to Day 9-12 post
vaccination.

Serological monitoring of vaccinated birds. Humoral re-
sponse before vaccination and on Days 7, 16, 19, 24, 28
post vaccination were assessed. Based on primary data,
seroprotection level was calculated for each group (per-
centage of immune birds per group which developed spe-
cific antibodies in response to vaccination in protective
concentration).

Test results (Fig. 3) allow judging that vaccines under
study are highly immunogenic because they ensure se-
roprotection level of more than 80%. In test groups vac-
cinated with ARRIAH vaccines ocularly and orally the
number of birds with protective antibody titres was 82 and
99% on Day 16, correspondingly. Intervet vaccine, applied
ocularly, ensured 100% protection on Day 19. A strong
humoral immune response to ocular vaccination against
ILT using Merial vaccine was 89% on Day 16. Herewith the
protective antibody level in chicks after oral vaccination
using Merial vaccine developed a week later.

DISCUSSION

Under conditions of intensive management and high
flock density circulating field viruses attenuate the popula-
tion resistance and open the gates for secondary oppor-
tunistic pathogenic bacterial microflora.

ILTV pathogenic effect consists of reproduction in tra-
cheal cilia which stop purifying inhaled air from extra-
neous matter. Normally, thanks to coordinated ciliary
beating on tracheal mucosa, the particles with mucus are
moved towards larynx and throat and are swallowed to-
gether with saliva into esophagus. At this stage the infec-
tious process is likely to be completely resolved, if it is not
complicated with high dustiness, gas contamination and
bacterial microflora [3, 5, 7, 9].

During the past 20 years in the USA, Australia and
other countries ILT has been considered an emergent
problem in broiler flocks, because previously the out-
breaks of moderate ILT were reported exclusively in egg-
laying flocks. There was no need in specific ILT prevention
on broiler farms [4, 8, 10]. Herewith it is necessary to take
into account that oral vaccination of broilers is more con-
venient when compared to an ocular one.

Previously the role of a “feral” vaccine ILT virus of em-
bryonic origin was demonstrated in several outbreaks,
occurred in broilers. ILT clinical manifestation was charac-
terized by conjunctivitis, respiratory failure, high mortality
and egg drop [4, 8, 10]. Comparison of cultural and embryo
vaccines against ILT revealed a deficiency of an embryo
strain, i.e. reversibility at passage 20 in vivo [6]. But a strict
compliance with biosecurity rules on a poultry farm pre-
vent transmission of a vaccine virus from vaccinated flocks
to susceptible ones.
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Fig. 3. Serological monitoring after oral and ocular vaccination by different vaccines

One eye serous conjunctivitis in 10-15% chicks in ocu-
larly vaccinated groups was noted as a postvaccinal reac-
tion during clinical observation.

Based on the results of the ciliostatic test, the cease
in ciliary beating in 5-9% of epithelial area was identified,
which is considered to be a moderate effect of vaccine
strains regardless of the vaccination route. At the same
time, as a rule, field isolates of different virulence cause
ciliostasis in the whole surface of the tracheal mucosa[2, 3,
5,7,91.

When analyzing serological monitoring results, a suffi-
ciently high immunogenicity of vaccines under study was
established. The used seroprotection level, as opposed to se-
roconversion, imposes stricter requirements to vaccines, as
it expresses the percentage of birds in vaccinated groups
which developed protective levels of specific antibodies to a
vaccine antigen. For ILT embryo vaccine, based on strain O
(ARRIAH), a double value of positive-negative threshold
of ELISA test-kit equal to 680 (2.832 Ig) was taken [1].

Thus seroprotection level in test groups exceeded the
minimal value (80%) on Day 16 post vaccination. But im-
munity level in poultry vaccinated with Merial vaccine,
showed a week delay in immunity development. This is
likely associated with the fact that the vaccination dose
both for ocular and oral vaccination is the same: 500 EID, .

The virus reproduction sites are a respiratory tract and
a conjunctiva [11, 12]; when swallowing the vaccine with
drinking water the significant part of the virus gets to an
esophagus and does not induce the immunity. Only small
part of the virus, which settled down on the palate of the
mouth cavity is immunogenic after reproduction. Thus
it suggests thatimmunity development is delayed due to a
low inoculation dose, when the poultry isimmunized orally.

For reference one inoculation ocular ARRIAH strain O
vaccine dose contains at least 500 EID, , and the oral dose
is 4 times bigger than the ocular one, at least 2,000 EID], ;
which ensures rapid development of a strong immunity.

CONCLUSION

The results of the study suggest that live vaccines
authorized in the RF are safe and immunogenic. Herewith
the domestic vaccine is highly competitive with the im-
ported analogues in humoral response development dy-
namics and strength.
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PE3IOME

[IpencTaBneHbl pesynbTaThbl N0 XUBOI Macce, 0CHOBHbIM NPOMePamM MONOAHAKA KPYMHOTO POraToro CKoTa YepHo-necTpoii nopogbl, Ko-
TOpble 6bITN NonyyeHbl B yCnoBUAX MonouHoro komnnekca 000 «lpuamypbe» TamboBckoro paiioHa Amypckoit o6nactu B 2017 r. Mu-
BOTHbIX 0AOMPanK No MeToAy Nap-aHanoroB C y4eToM BO3PACTa, XUBOI MACChl U YU3MOAOTNYECKOr0 COCTOAHNA. bbinu chopmupoBaHb
3 rpynnbl XMBOTHbIX B BO3pacTe 6 MecALeB: 1 KOHTPONbHAA 1 2 OMbITHbIX, M0 10 roN0B B Kax/01A. YCI0BUA COAePXaHNA MONOAHAKA BCeX
rpynn 6biM CX0OXMMM. Ha 0CHOBaHNI MONYYEHHBIX AaHHBIX 0 KONIMYECTBE NOTPeOAAeMbIX U BbIAENEHHDIX C GeKanUAMU NUTATENbHbIX Be-
LeCTB onpezeneHbl K03GOULIUEHTbI NepeBapUMOCTIA CbIPOro NPOTENHA, CbIPOFo Xipa, 663a30TUCTbIX IKCTPAKTUBHBIX BELLIECTB U CbIPOil
KNeTyaTKn — NUTaTeNbHbIX BELLECTB PaLMoHa KOPMAEHUSA, NPUHATOTO B X03AIACTBe. TenATam KOHTPONLHOIA rpynMbl CkapMAMBAN OCHOB-
HOI PaLLMOH, NPUHATBIIA B X03AICTBE, 1-7l ONbITHOI C 0CHOBHBIM PALIMOHOM CKapMANBaNK HOPMUPYEMble MUKPO3NeMeHTbl (1i0g, Kobanst
11 ceneH) B MiHEPaNbHOI GopMme, 2-it ONbITHOM — 3TK ke MUKPOINEMEHTbI B OpraHuyeckoil popme. [InuTenbHOCTb OMbITa COCTaBUNA
180 pHeit. B KoHLe onbiTa ObiNI0 YCTAHOBNEHO, UTO HAUOOsEe BbICOKIE MOKA3aTENN XKINBOI MACChl U CPEAHECYTOUHOTO NPUPOCTA KUBOT-
HbIX 6111 BO 2-11 ONbITHOI Fpynne. AHANOMMYHAA KapTUHA HabtAanack 1 Mo MOBbILLEHNI0 KOIGOULIMEHTOB NepeBapUMOCTY NUTaTeNb-
HbIX BeLLecTB. Takxe ObIn0 J0Ka3aHO NONOXUTENbHOE BINAHUE MUKPOINEMEHTOB B OpraHueckoil Gopme Ha pocT 1 pa3BuTie Tendr.

KntoueBble cnoga: MUKPO3NIEMEHTDI, TENATA, XKNBaA Macca, NepeBapumoCTb, NPOMepbI.
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INFLUENCE OF FEEDING
NORMALIZED TRACE ELEMENTS IN MINERAL AND ORGANIC FORM
ON GROWTH, DEVELOPMENT AND METABOLISM OF YOUNG CATTLE

Ye. Yu. Zalyubovskaya
Junior Researcher, FGBNU “DalZNIVI", Blagoveschensk, e-mail: dalznivilabbiohim@mail.ru

SUMMARY

The paper presents results of body weight and basic measurements of black-motley breed calves born at the 000 “Priamurye” dairy complex
in the Tambov Rayon, the Amur Oblast in 2017. The animals were selected using the analogous pair method taking into account their age,
body weight and health status. Three groups of six-month old animals were formed: one control group and two experimental groups with
10animals in each. The housing conditions were similarin all the groups. Based on the obtained data on the amount of nutrients consumed
and excreted with feces, the digestibility coefficients of crude protein, crude fat, nitrogen-free extracts and crude fiber — animal feeding
nutrients used at the farm — were determined. The calves in the control group were fed the basic diet adopted in the farm, the animals
in the first experimental group were fed the basic diet with addition of normalized trace elements (iodine, cobalt and selenium) in mineral
form, the animals in the second experimental group were given the same trace elements in organic form. The experiment lasted for 180 days.
The investigation revealed that the highest body weight and daily average growth values were observed in the second experimental group.
Similar results were obtained with regard to increasing nutrient digestibility coefficients. Thus, the positive effect of trace elements in organic
form on growth and development of calves was proved.

Key words: trace elements, calves, body weight, digestibility, measurement.
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BBEAEHUE

3anorom noffepaHna 300POBbA XKUBOTHbIX ABNAETCA
c6anaHcMpoBaHHOE MUHepasibHOe NTaHne. AMypcKas 06-
J1aCTb OTHOCUTCA K GUOreoXnMmMYecKoi NPOBUHLUN C pe3-
KM He[loCTaTKOM B 6rochepe psaga MUKPO3TIEMEHTOB,
B YaCTHOCTU N0fAa, ceneHa 1 KobanbTta. Jeduunt ceneHa
1 nopa coctasnsaet 6onee 80-90%, a kobanbta — 70% [3, 7].

KU3HEHHO BaXKHble MUKPO3/1eMeHTbI BANAIOT Ha QYHK-
LMM OpPraHOB KPOBETBOPEHUA, SHAOKPUHHBIX »Kenes,
MUKPOQOpy MuLieBapuUTESIbHOrO TPaKTa; y4yacTBYIOT
B 06pa3oBaHUN HepMeHTOB, FOPMOHOB; CNOCOGCTBYIOT
CVHTe3y BUTaMuHOB B., 1 E, Tem cambim perynmpys obmeH
BELLEeCTB; KOCBEHHO BO3[EMCTBYIOT Ha 3aLUMTHblE peakuun
opraHu3ma [6, 8].

MocneacTBrAMYM XpPOHMYECKOro AedpuLmTa MUKpo3e-
MEHTOB SIBJISIIOTCA HM3KOEe BOCMPOV3BOACTBO, POXAEHMNE
HEXKN3HECNOCOOHOTO MONOAHSAKA, MPEeXAeBPeMeHHas Bbl-
6paKOBKa >KUBOTHbIX, CHVPKEHUE NPOAYKTVBHOCTU 1 Kaye-
CTBa NPOAYKTOB XMBOTHOBOACTBA [2, 4].

HepocTtaTouHoe nnu HecbanaHcMpoBaHHOe C NOTpe6-
HOCTAMM MMUBOTHbIX MO OCHOBHbIM MUTATEIbHbIM Belle-
CTBAM KOPMJIEHME HAHOCUT GOJIbLION SKOHOMUYECKUI
yLiep6 X1BOTHOBOACTBY, ABAAETCA NPUYMHOW PA3SINYHbIX
3aboneBaHunin. CnepgoBaTtesnibHO, NONMHOLEHHOE obecneye-
HUe MONoJHAKa BbICOKOKaYeCTBEHHbIMN KOPMaMi 1 He-
06X0ANMbIMM KOPMOBbIMUM Jo6aBKaMu CMocobCTByeT on-
TUMKM3aLMKM BCEX MPOLECCOB, MPOTEKAOLWUX B OpraHn3me,
MOMOXNTENbHO BIISIET Ha POCT, Pa3BUTUE, Pa3MHOXeHNe,
NPOAYKTMBHOCTD, @ TaKXKe Ha KaueCTBO NPOAYKTOB, Nosy-
YaeMmblX OT XXMBOTHbIX [1, 9-11].

B cBA3M c 3TMM Uenb faHHON paboTbl 3aknyanach
B V3yYeHU BAMAHMA Pa3nnyHbiX Gopm Moaa, kobanbTa
1 CeneHa Ha PoCT, pa3BuUTHe 1 06MEH BELLECTB MOJTOLHSAKA
KPYMHOro poraToro ckoTa.

MATEPWAJIbI U METOAbI

JKCnepuMeHTanbHble MCCNefoBaHNA MPOBefeHbl
B 2017 . Ha MONOAHAKE YePHO-NEeCTPON NOPOAbI Kpyn-
HOrO pPOoraToro CKoTa B YCJIOBMAX MOMTOYHOIO KOMIIeKca
000 «Mpuamypbe» Tamb6OBCKOro paioHa AMypcKoit 06-
nactu. ina npoBegeHnA HayYHO-XO3ANCTBEHHOMO OMbITa
Nno MeToy Nnap-aHasioros C y4ETOM BO3PACTa, *KMBOWN Mac-
Cbl U GU3NONOTMYECKOTO COCTOSHUA Obinn chopmunpo-
BaHbl 3 rpynmnbl 6-MeCAYHbIX XUBOTHbIX: 1 KOHTPOSIbHaA
1 2 onbITHbIX, N0 10 ronoB. B Kaxaown. TenAata KOHTPONbHOM
rpynnbl NOyYanu OCHOBHOW pPaLVoH, MPUHATbIN B XO3AW-
CTBe; TenATam 1-1 ONbITHONM rpynmnbl BKAOYaNW NOA, Cenex
1 KoGanbT B MUHepanbHon GopMe; TenaTam 2-11 OnbITHON
rpynmbl 3T e MUKPO3IEMEHTbI CKapMIMBaNu B OpraHu-
yeckow dopme. [lpyrme ycnosus cofepxaHna MONOLHA-
Ka Bcex rpynn 6biay cxoXumu. B 9-mecauHom Bospacte
y TenAt B3atbl npomMepbl no E. A. Boprcerko (2012). OnbiT

Ta6nuua 1
N3meHeHue XnBOI Maccbl TeNAT 3a nepuog onbita (M £ m)

uBan Macca, Kr CpeqiHecyTouHblii

npogosnxanca B TeyeHve 180 gHen. Mo 3aBepLueHUN ONbiTa
ornpepjeneHa nepeBapuMoCTb KOPMOB C NPUMEHEHWEM FO-
CyAapCTBEHHbIX CTaHAAPTOB, PacCUMTaHbl KOSGPULMEHTDI
nepesapumoctu (A. . KanawHukos, 2003; H. I Makapues,
2012). OnpepeneH cpefHEeCYTOUHbIN MPUPOCT XKUBOTHbBIX
(H. A. KpaBueHko, 1963). dKkcnepumeHTanbHble fJaHHble
nofeepranu matemaTnyeckon obpaboTke npm nomown
nporpammbl Microsoft Excel, focToBepHOCTb pa3nuuuii
pe3ynbTaToB YCTaHaBNMBAJIN C MOMOLLbIO CTaTUCTAYECKOTO
kputepusa CtblofeHTa (t-kputepun) [5].

PE3YJIbTATbI U OBCYXXAEHUE

B KOHLe onbiTa Npu U3yyeHUn JeNCTBMA Ha OpPraHn3m
TENAT MUKPOSNEMEHTOB B MUHEPANIbHOWN U OpraHNYecKom
dopme Hanbonee BbICOKMIA MOKa3aTeNb CPefHECY TOYHOTO
NPUPOCTa yCTaHOBJIEH BO 2-11 OMbITHOW rpynne »KNBOTHbIX:
ero 3HauyeHue Ha 5,0-9,2% npeBbllwano aHanornyHble no-
KasaTenu B KOHTPOSIbHOW 1 1-11 ONbITHOW rpynnax.

Kusas macca TenaT B 1-11 onbITHOM rpynne 6bina Bbilue,
yeMm B KOHTpoJie, Ha 4,6%, BO 2-11 — Ha 10,1% (tabn. 1). AHa-
NIM3UPYA XKMBYIO MacCy cpefii OMNbITHbIX TPy, yCTaHOBU-
N, YTO AaHHbIV NoKasaTesib BO 2-11 ONbITHOW rpynne fJo-
CcTOoBepHO yBenmunnca Ha 2,05% (p < 0,05) B cpaBHeHUM
c 1- rpynnon.

[leBATMMeCAYHble TenATa 2-i ONbITHON FPYNMbl Xapak-
TepU30BaNMChb NyULINMY NPUPOCTaMN 1 Pa3BUTUEM, UTO
noATBepAanochb nokasatenamm NPOMepPOB XUBOTHbIX
(tTabn. 2).

B 1-i onbiTHOW rpynne nokasatenu npomepos 6binu
BblLLe, YeM B KOHTPOJNIbHOW. TaK, BbICOTa B XOnKe 6bina
[OCTOBEpPHO Bbiwe Ha 1,9% (p < 0,01), BbIcOTa B KpecT-
ue - Ha 1,6% (p < 0,01), kocaa anvHa Tynosuwa — Ha 1,3%
(p < 0,01), wnpuHa rpyam 3a nonatkamm — Ha 13,5%
(p < 0,001), rny6uHa rpyau — Ha 2,4% (p < 0,01), obxBaT
rpyav —Ha 2,5% (p < 0,001), wmpurHa B Maknokax — Ha 4,7%
(p < 0,05), wWnprHa B Ta306eApPEHHbIX COUNEHEHNAX —
Ha 3,5% (p < 0,05). Takune nokasartenn NPOMepPOB, Kak LWu-
pUHa B cepanuiyHbIx 6yrpax 1 06xBaT nAcTu, B 1-i1 onbIT-
HOW rpynmne rno OTHOWEHWI0 K KOHTPOJo Obinun Bbille
Ha 4,05 n 1,2% COOTBETCTBEHHO, OAHAKO ABNANVNCH HeJo-
CTOBEPHbIMU.

Bropas onbiTHasA rpynna JOCTOBEPHO NpeBocxoamna
KOHTPOJIbHYIO MO BCeM MoKasaTenAamM NpoOMepoB: BbiCOTa
B XOJIKe — Ha 3,5% (p < 0,001), BbicoTa B KpecTue — Ha 2,8%
(p < 0,001), Kocaa pnnHa Tynosuwa — Ha 3,3% (p < 0,001),
LIMPWHA rpyaun 3a nonatkamu — Ha 15,4% (p < 0,001), rny-
6uHa rpyan — Ha 3,9% (p < 0,001), o6xBaT rpyan — Ha 3,2%
(p <0,001), UMPUHa B MaKNOKax — Ha 5,7% (p < 0,001), wu-
pUHa B Ta306epeHHbIX COuneHeHnsAX — Ha 6,2% (p < 0,001),
LIMpVIHa B ceflanuiiHbix 6yrpax — Ha 9,4% (p < 0,001), 06-
XBaT NACTM — Ha 5% (p < 0,05).

CpaBHMB 3HaYeHMA NPOMEPOB 2- OMbITHOW FPYynMbl
c 1-, yCTaHOBUNY [OCTOBEPHbIE YBENNYEHUA Crefyio-

Konuuectso ronos Pe3yanaT 0
B Hauane onbiTa B KOHLLE ONbiTa HDHROCT RIEHIDOIIC
KoHTponbHas 10 146,4 + 0,42 2433+0,48 5383 100
1-A onbITHaA 10 146,2 + 0,46 247,6 +1,63% 563,3 104,6
2-7 ONbITHAA 10 146,0 +£ 0,44 252,7 £0,75%** 592,7 110,1

*p < 0,05; %% p < 0,01; % p < 0,001.
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Tabnuua 2
OcHoBHble npome

[Toka3atenb, (M

pbl TENAT B 9-mecAYHOM Bo3pacte (M + m)

KOHTPONbHasA 1-A onbiTHaA 2-7 0NbITHaA
Bbicota B xonke 102,8 £0,45 104,8 £0,49** | 106,4 = 0,40%**
Bbicora B kpecTue 106,1+0,30 107,9 £0,39** | 109,14 0,31%**
Kocas gnuna Tynosuwa 116,5+ 0,39 118,1+0,35** | 120,4 £0,36***
LUnpuHa rpyav 3a nonatkamm 31,1+£0,32 353 +0,30%** | 35,9+40,23***
My6uHa rpyan 45,2+0,24 463032 | 47,0028
06xBat rpyan 137,0+0,28 | 140,4£0,49*** | 141,4 +0,46***
LInpuHa B Maknokax 32,110,444 33,6 £0,39% 35,0£0,31%%*
Wpita  Tasobeapenibix 3404039 | 352+031% | 3614032

CouneHeHnAxX

LinpuHa B ceanuwHbix byrpax 22,0+0,41 23,1+0,27 24,3 +0,31%%*

06xgar nactm 16,0 £0,29 16,2+0,31 16,8 +0,28*

*p<0,05*p<0

Tabnuua 3
Koa¢ppuumentbl nepeBapumocTi nutaTenbHbIX Bewwects (M + m)

[Toka3atenb, %

01; %% p < 0,001.

KOHTPONbHasA 1-A onbiTHaA 2-A 0MbITHaA
Cbipoit npoTenH 63,5%0,33 65,7 £0,35%** | 66,9+ 0,41%%*
Cbipoii Xmp 56,3 +0,68 58,4+0,74* 60,6 £ 0,72°**
(Cblpad knetyatka 34,1+0,69 37,2 £0,84*% 39,4 £0,71%**
b3B 78,8+0,97 81,1089 833£1,11%*

*p<0,05*p<0
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,01; ***p <0,001.

LMX NoKasaTenen: BblcoTa B XoJsike — Ha 1,52% (p < 0,05),
BblcOTa B KpecTue — Ha 1,11% (p < 0,05), Kocaa anunHa
Tynosuwa - Ha 1,94% (p < 0,001), WwmMprHa B MaknoKax —
Ha 4,16% (p < 0,05), WwrprHa B cefanuiiHbIX 6yrpax —
Ha 5,19% (p < 0,01). OcTanbHble NokasaTenn NPOMepoB
TENAT 2-M ONbITHON FPYNMbl TakKe ObiAN Bbille, YeM
B 1-11. B yacTHOCTK, WMpKHa rPyan 3a nonaTtkamu yse-
nuumnacok Ha 1,69%, rny6buHa rpyan — Ha 1,51%, obxsaT
rpyaun — Ha 0,71%, WwrpriHa B Ta306eApeHHbIX COUNieHeHN-
AX — Ha 2,55%, 06xBaT NACTY — Ha 3,70%, 04HAKO 3HaUeHUs
[laHHbIX NMoKasaTenei 6blIn HeJOCTOBEPHDI.

[lna onpepeneHna nepeBapnMOCTL U CTENEHW UCMOSb-
30BaHVA NUTaTENbHbIX BELLECTB paLroHa Obin npoBeaeH
6anaHcoBbIii onbIT (Tabn. 3).

YcTaHOBMEHO, YTO KO3GPULMEHTbI NepeBaprMoCTu
nMTaTeNbHbIX BELECTB B OMbITHbIX rPymnnax 6binn Bbilue
Mo CpaBHEHMIO C KOHTPoneMm. B 1-i onbITHOM rpynne fo-
CTOBEPHO OTIYaNUCh criepytolme KospdprumneHTbl: ne-
peBapuMOCTb CblIPpOro NpPOTenHa NoBbICUIACh Ha 3,46%,
CbIpOro Xupa — Ha 3,73%, cbipo KnetyaTkm — Ha 9,09%. Ko-
3bduLMeHT nepeBapMMocT 6€3a30TUCTbIX SKCTPAKTUB-
HbiX BelyecTs (BIB) 6b1n1 Bbiwe Ha 2,91% (He[OCTOBEPHO).
KoaddurumeHTbl nepeBapnmMoCcTit 2-11 OMbITHOW FPynMbl
Mo OTHOLWEHMIO K 1-11 MOBbICUANCH: CbIPOrO NPOTENHA —

BOJIE3HN KPYMTHOTO POTATOTO CKOTA CATTLE DISEASES

Ha 1,82%, cbiporo xupa — Ha 3,76%, CblpOi KneTyaTky —
Ha 5,91%, B3B - Ha 2,71%. B pe3ynbrate nponsoLweawmnx
VU3MEHEHUN B pa3BUTUN TenAT 1-n 1 2-n rpynn AaHHble
KO3hOULMEHTbI ABNANNCL HEJOCTOBEPHbBIMMU.

Mpu 3TOM y TenAT 2-11 ONbITHOW rPYyNMbl, MOAYyYaBLUNX
MUKPO3MEeMeHTbl B opraHuyeckoin ¢opme, Bce nokasa-
Tenu 6binn Bbllle B CPaBHEHMW C KOHTPONbHOM. PasHuua
B NepeBapunMOCT/ NpoTenHa coctasmna 5,35% (p < 0,001),
»upa -7,63% (p < 0,001), knetuatkm - 15,54% (p < 0,001),
B3B -5,71% (p < 0,01).

3AKNKOYEHKE

Taknm 06pa3om, Npu CKapMAVBaHUN HOPMUPYEMbIX
MUKPO3JIEMEHTOB — 10Aa, ceneHa u Kobanbta — B MuHe-
panbHO 1 opraHnyecko popmax MoIOAHAKY KPYMHOro
poraToro ckota YepHO-NeCTPOr MOPOAbI BbIABIEHO MX MO-
NOXUWTENbHOE BANAHME Ha POCT 1 pa3BuUTUE TeNAT. YCTa-
HOBJIEHO, YTO BKJIOYEHWE B MPUHATDLINA XO3ANCTBOM paLy-
OH KOPMJIeHVA MUKPO31eMEHTOB B OpraHmyeckoin gopme
B 6onbLUeli cTeneHy cnoco6CTBOBAO MOBBILLEHWIO KNBOW
Maccbl TENAT U YBeNIMYEHNIO CPeAHEeCYTOYHOro Npupo-
CTa, YeM BBOJ MUKPOS/IEMEHTOB B MUHEpPanbHON Gpopme.
Mpy 3TOM TakXKe ynyylumnacb NepeBapuMocCTb NUTaTesb-
HbIX BELLEeCTB KOpMa.

CMUCOK TNTEPATYPbI

1. BnuaHve ckapmnvBaHUA MUHEpPanbHO-BUTAMUHHOWN KOp-
MOBOW [JO6aBKN Ha MOJIOYHYIO MPOAYKTUBHOCTb NepPBOTENOK /
E. C. ly6koBa, T. A. KpacHoulekoBa, E. B. TyaeBa [u ap.] // 300Tex-
HuA. - 2011.-N2 12. - C. 10-11.

2. [oHHWK W. M. BnusHue skonornyecknx ¢akTopos Ha opra-
HW3M XUNBOTHbIX // BeTepuHapua. — 2007. - N2 6. - C. 38-42.

3. 3anwb6osckas E. 10., Tepacumosnu A. U. Ontummnsauns
MUKPOMUHEPanbHOro NUTaHNA MOMOAHAKA KPYNMHOro poraTtoro
CKOTa 1 CBMHEN nyTem UCMONb30BaHMA canponeneBblX ryma-
TOB // JanbHEBOCTOYUHbIV arpapHbil BeCTHUK. — 2016. — N2 4 (40). -
C.102-106.

4. WcaeBa E. MMKpo3anemeHTbl B opraHuyeckon popme — 3a-
NOT 340POBOrO NUTaHKA KopoB // Kombrkopma. — 2016, — N2 4, —
C.53-56.

5. Kokwaposa T. E., Ubigbinos LI. LI. MeTogunyeckue ykasaHus
ro MaTeMaTnyeckoin o6paboTke pe3ynbTaToB NCCe0BaHNA C UC-
nosnb3oBaHMeM TabnnyHoro npoueccopa Excel. — Ynan-Yga: BCI'TY,
2002.-40c.

6. KysHeuos C.T. MMKpO3n1eMeHTbl B KOPMNEHWN XKNBOTHbIX //
MuneotHoBoACTBO Poccun. — 2003. - N2 3. - C. 16-18.

7. MnaeuHcknin C. 1O, Myctosow C. A. [leicTB1e pasfinyHbIX
dopm |, Fe 1 Se Ha pocT 1 pa3BuUTe MONOAHAKA KPYMHOro pora-
Toro ckota // 3ootexHuaA. — 2009. - N 5. - C. 10-11.

8. MNpumeHeHne xenatos B KMBOTHOBOACTBe / 3. [lyHKenb,
X. Knyre, M. Wnunbke, K. Saep // Kombukopma. — 2008. - N2 1. -
C.77-78.

9. ®msnonormyeckme NOAXoAbl K ONTUMU3ALUN MUKPOMU-
HepanbHOro NUTaHWA MONOAHAKA KPYMHOro poratoro ckota /
C. H. Kouerapos, T. A. KpacHouuekoBa, P. J1. lWapsap3ze [n gp.] //
3o00TexHuA. —2012. - N2 5. - C. 13-14.

10. Xapnamos W.C., Yenenes H. A. BnusaHue xenatHbIX MUKpPO-
3/1EMEHTOB Ha NpoTekaHne 0OMeHHbIX MPOLECCOB B OpraHn3me
HOBOTEJIbHbIX BbICOKOMPOAYKTUBHbIX KOPOB // BecTHUK Kypckoi
roc. c.-x. akagemumn. - 2013. - N2 7. - C. 45-46.

11. Xapnamos W. C., Yenenes H. A. MuHepanbHblin 06MeH
Y KOPOB MPW NCMONIb30BAHUN XeNlaTHbIX COEANHEHNIA MUKPO3e-
MeHTOB // BecTHMK Kypckon roc. c.-x. akagemun. — 2013. - N2 9. -
C. 64-66.

BETEPUHAPUA CETOHA MAPT N1 {24} 2018



BOJIESHN KPYMTHOTO POTATOTO CKOTA CATTLE DISEASES

YK 619:616.98:578.821.2:616-076

BBIABAEHHWNE T’EHOMA BHUPYCA
3APA3HOTO Y3ENKOBOTO JEPMATUTA (HOAYNAPHOO IEPMATUTA) KPC
B MOMEBbIX OBPA3LIAX OT KPC HA TEPPUTOPUU POCCUACKOR OEAEPALIY

A. B. KoHoHoB', A. B. Cnpbirun?, C. B. KonoHoBa®, A. A. Hectepos®, I1. B. lpyTHukos®, E. E. AptioxoBa®, E. C. Koctposa’, . H. Lymunosa®
' 3aBepytowuii nabopatopueii, KaHAWAAT BeTepuHapHbIX HayK, OTBY «BHUU3X», r. Bnagumup, e-mail: kononov@arriah.ru

2 (rapLumii HayYHblii COTPYAHNK, KaHANAAT buonornueckux Hayk, OrBY «BHUN3X», r. Bnapumup, e-mail: sprygin@arriah.ru

3 CrapLumii HayYHblli COTPYAHNK, KaHAUAAT buonoruueckux Hayk, OFBY «BHUNU3X», r. Bnapumup, e-mail: kononova@arriah.ru

“ Mnagwwmit HayuHblli COTPYAHUK, KaHAUAAT BeTepuHapHbIX Hayk, OTBY «BHUWU3X», r. Bnagumup, e-mail: nesterov@arriah.ru

> Beywwii BetepuHapHblil pau, OTBY «BHUU3X», r. Bnagumup

SBepywwit 6uonor, OTbY «BHUU3X», 1. Bnapumup, e-mail: artuhova@arriah.ru

7 Mnagwwit HayuHblii cotpysHuk, OTBY «BHUWU3X», . Bnagumup, e-mail: kostrova@arriah.ru

8 Beywuii BetepuHapHblil pau, OTBY «BHUU3X», r. Bnagumup, e-mail: shumilova@arriah.ru

PE3IOME

lpencraBneHbl pe3ynbTathl 1abopaTopHbIX MCCNeL0BaHMI NPo6 natonornyeckoro  6uomatepuana Ha HanuuMe reHoMa BUPYCa 3apasHoro y3enKo-
BOr0 AepMaTHTa C OMOLLbIO TeCT-cUCTeMbl «3apa3Hblii y3enkoBblit gepmatut MLP-PB» (OTBY «BHUN3M»). Mpo6bil 0T kpynHoro poratoro ckota Gbinu
nonyyeHbl B 20162017 rr. u3 16 pernoHos Poccuiickoii Degepaumn. UccnegosaHo 848 06pasLior npob cTabunn3npoBaHHoii KpoBH, CbIBOPOTKM
KpoBH, COCKOBOB KOXM (HOBYNbI), HOCOBBIX CMbIBOB. [Py NPINKI3HEHHOIT ANArHOCTUKe BUPYC 3apa3Horo y3enkosoro AepMatuTa KPC 6bin BbiABNeH
B HOCOBbIX CMbIBaX (29,2%), cbiBOpOTKe KpoBM (19,5%) 1 cTabuniu3mposanHoil Kposi (24,4%). Mpu noCMepTHOI AUarHOCTUKe reHoM Bupyca 3a-
pazHoro y3enkoBoro sepmatuta KPC BbiABNANN B npobax nopaxeHHbIX KOXHbIX OKPOBOB B 77,7% cnyyaeB. B npobax Tpaxeu, ceneseHku 1 ot abop-
TUPOBAHHbIX NNOAOB reHOM BUPYCa BbiABNEH He Obin. Takum 06pa3om, npu NoA03peHNI Ha 3apa3Hblii Y3eNKOBbIi AepMaTUT NPU NPUKI3HEHHOI
AMarHocTiKe HeobxoAMMO B NepByto 04epesb UcceaoBaTh Npobbl KPOBI 11 HOCOBBIX CMbIBOB, @ MPU NOCMEPTHOIA AArHOCTUKe — HOZYAbI (6yrpbr).

KnioueBble crioBa: 3apa3Hblii y3enkoBblii Aepmartur, MTLP B pexume peanbHoro BpemeHu, reHom, nosiesble 06pasupl.
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DETECTION OF LUMPY SKIN DISEASE

VIRUS GENOME IN FIELD SAMPLES COLLECTED FROM CATTLE
IN THE RUSSIAN FEDERATION
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SUMMARY

Results of laboratory tests of pathological and biological material samples for lumpy skin disease virus genome with the FGBI “ARRIAH” lumpy skin
disease real-time PCR test system are presented. Samples were collected from cattle in 16 regions of the Russian Federation in 2016—2017. A total
of 848 stabilized blood, serum, skin (nodule) scrape, nasal washing samples were tested. In the process of antemortem diagnosis lumpy skin disease
virus genome was detected in nasal washings (29.2%), serum (19.5%) and stabilized blood (24.4%). Lumpy skin disease virus genome was detected
in skin lesion samples (77.7% of cases) during postmortem diagnosis. No lumpy skin disease virus genome was detected in trachea, spleen and aborted
fetus samples. Thus, in case of lumpy skin disease suspicion serum and nasal washing samples shall be tested first for antemortem diagnosis, while
nodules (lumps) shall be primarily tested for postmortem diagnosis.

Key words: lumpy skin disease, real-time PCR, genome, sample.

BETEPUHAPUA CETOHA MAPT Ne1 {24} 2018

29



30

BBEJEHUE

3apasHbiln y3enKkoBbll AepmaTuT (HoAYNAPHbLIA aep-
MaTuT, 6yropuaTka) KpynHoro poratoro ckota (3Y[ KPC) —
0co60 onacHas TpaHCrpaHmMyHaa nHdeKuoHHaa 6onesHb
KPYMHOro poraToro cKoTa, XapakTepu3yLwaaca nnmxo-
pafikoi, o6pa3oBaHMEM KOXHbIX Y3510B (Hogyn, 6yrpos),
numbageHNTOM, MOPaKEHNEM KOHBIOHKTUBbI, CAIN3UCTbIX
060n04eK OpraHoB fbIXaHUA, NMLLEBaPEeHNsA 1 BOCMPOU3-
BoacTtea [10, 21].

Bo3byautenem 3apa3Horo y3enkoBoro gepmatuTa AB-
nsetca [HK-comepxawwnin 060noyeyHblin BUPYC, OTHOCS-
wuiAcs K cemencTy Poxviridae pona Capripoxvirus, K KOTo-
pomy npriHafnexxaT POACTBEHHbIE eMy BO30yaWUTENN OCrbl
oBeL 1 ocnbl KO3 [7]. TeHOM Brpyca NnpeAcTaBneH AByxLe-
noyeyHon AHK gnnHonm 151 Tbic. nap ocHoBaHmm [9].

3aboneBaHn0 NOABEPKEHDI KPYMHbIA POraTblii CKOT
un 6ynsonbl [5], ogHako cpenmn KPC HanbonbLueln ya3Bumo-
CTbio 06/1aAaI0T KOPOBbI MOSIOYHOTO HaNpaBNeHWs, Npu-
YyeMm ypoBeHb 3ab01eBaemMoCT MOXeT KonebaTbca oT 3
00 80% [12, 18, 21], uto CBMAETENLCTBYET O BO3MOKHOMN
ponun Apyrux, B HacTosALiee BpeMA NoKa He N3yUYeHHbIX
baKToOpOB, KOTOPbIE BVAIOT Ha TAXKECTb KINHUYECKUX
NPU3HaKOB.

Hanbonee pacnpoctpaHeHHbIM MyTeM 3apaXKeHns Xu-
BOTHbIX BUpYycom 3Y[l ABNAIOTCA YKyCbl KDOBOCOCYLLNX Ha-
cekomblx [4, 14, 15].

Bce Bcnbiwky 3Y[l ¢ KNMHUYECKMMU MPU3HAKaMK UH-
dekunm noanexat oba3atenbHon HoTudrKauuu B MIB.
B HacToALWlee Bpems, No AaHHbIM M3B, BCnbIWwKy MHdeK-
unmn 3apukcmpoBaHbl B AnbaHun, MakegoHuu, Mpeunn,
Typuwnn n gpyrux ctpaHax [3, 6, 8].

B Poccuinckon ®Oepepaunn 6one3Hb BnepBble 3a-
peructpuposaHa B 2015 1. Ha TeppuTopun Pecnybnnku
[HarectaH [1]. B 2016 r. Ha TeppUTOPUK CTPaHbl OTMEYEHO
313 Bcnblwek MHpeKuuu B 17 cybbekTax [22]. Becero 3a-
6oneno 17 853 ronosbl KPC, nano 1559, yHuutoxeHo 30;
nokasarenb 3aboneBaemocTn coctaBun 10%, netanbHo-
¢t —8,7%, cmepTHOCTM — 0,9%. B 2017 1. HOTMOULMPOBAHO
43 BcrbllWKK B 6 cybbekTax PO.

bone3Hb HaHOCUT 3HAUMTENbHBIN SKOHOMUYECKNN
yllep6 CKOTOBOACTBY, TaK KaK Bbl3blBaeT CyLleCTBEHHOE
CHUXXEHME MOTOYHOWN NPOAYKTMBHOCTM Y KOPOB, BMIOTb
[0 MOJIHOW aranakTum, NOTEPIO XMBOW MacChl TeNa, Hakna-
[blBaeT OrpaHNYeHNA Ha TOPTroBII0 XKUBLIMU XNBOTHBIMU
1 NpoAyKTaMu nx y6os. Y CTesbHbIX XKNBOTHbIX OTMEYatoT
abopTbl, NpUBOAALIVE K BDEMEHHOMY W MOCTOAHHOMY
6ecnnoguio [13].

Mpw reHepann3oBaHHOW Gopme 6ONIE3HN Ha Tene Xu-
BOTHOIO MOABMATCA 3K/ (HOAYNbl) AUaMeTPoM 2-7 M,
B OCHOBHOM Ha rOJIOBe, Llee, BbIMEHW U B MPOMEXKHOCTY.
Ha oTgenbHbIX yyacTkax Tena npoucxoauT CivsaHne y3en-
KOB 1 06pa3oBaHue A3B. [loparkeHHble yyacTKn Koxu 60o-
Ne3HeHHbl ANA XKUBOTHbIX, YTO YXyALWaeT UX COCTOAHME
N CHUXKAeT NPOoAYKTUBHOCTb [10]. Y 6bIKOB BUPYC MOXKeT
SKCKPeTNPOBATbCA CO CMEPMON B TeYeHne ANTENIbHOIO
BpemeHn [17].

becnpeueneHTHOe pacnpocTpaHeHue Bupyca 3Y[]
KPC, B TOM umcne no npuymHe NaTeHTHOro BUPYCOHOCH-
TeNbCTBa, TpebyeT pa3paboTKM CUCTEMHbBIX MOAXOA0B AN
paHHero BblfiBNeHNA AaHHOro 3a6051eBaHNA U MOHUTOPUH-
ra C Lenbto HefoMyLeHNA ero pacnpoCTPaHeHNA N CHU-
KeHUs SKOHOMMYECKNX NOTEPb NPV Pa3BUTAM GONE3HMU.
MockonbKy 3Y[ KPC ABnAeTcA HegoCTaToOUuHO N3yYEeHHbIM
3aboneBaHVieM, HEOOXOAUMO YCTaHOBUTb, Kakre 06pasLbl
[OMKHBI ObITb MCMOJIb30BaHbI AJ1A PaHHEN 11 JOCTOBEPHOW
AeTekuuMm BUpPYCa B MOSIEBbIX YCIOBUAX.
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B cBs13M € 3TUM Lienblo HacTosLLel paboTbl ObIIO BbiAB-
nexue OHK Bupyca 3Y KPC c nomoLbio pa3paboTaHHOM
paHee TecT-cMCTeMbl «3apa3Hbli Y3eKOBbIA fepmMaTut
MLP-PB» (OIBY «BHUW3X») B 06pasLax bronornyeckoro
MaTepuana, oTO6PaHHBIX OT XMBbIX XMBOTHbIX C KNUHUYE-
CKMMU NpU3HaKamu 3aboneBaHuA.

MATEPUAJIbI U METOIbI

O6vekm ucciedosaHus. ObpasLbl AnA NCCNefoBaHNA
nocTynanu n3 pafa >*KMBOTHOBOAUYECKMX XO3ANCTB, rae
perunctpuposanu 3Y[ KPC B 2016-2017 rr. icnonb3oBanu
npo6bl 6romaTtepmrana, oTo6paHHbIE OT XKMBbIX 1 MNABLUNX
MKMBOTHbIX C KIMHUYECKMM NpU3HaKamn 3aboneBaHunA
3Y[: cTabunn3npoBaHHyto KPOBb, CbIBOPOTKY KPOBM, CO-
CKOObI KOXW (HOZY bl), Ha3asbHblE U OKYNAPHbIE CMbIBbI,
MOJIOKO, NMMbaTNUeCcKme y3nbl, Nerkne, Tpaxeto, ceneseH-
Ky 1 abopTupoBaHHble nnofbl. C MOMeHTa naeHTudUKa-
LV NOJO3PUTENbHBIX Ha 3aboneBaHme XKNBOTHbIX NPOO6bI
oTOUPanu 1 JOCTaBAANN B 1Ta6OPATOPMIO B OXNaXKAEHHOM
COCTOAHUM B TeYyeHmne 24 u.

BuideneHue [JHK. Tpo6onoAroToBKy NpoBOAWAN B yC-
nosusAx nabopatopuun. Ina uccnefoBaHnsa UCNONb30Ba-
NN CbIBOPOTKY, CTabUNM3MPOBAHHYIO KPOBb U 5-10%-t0
cycneH3uto briomatepuana.

[na nonyyeHna cycneHsum obpasel, 6Guonormyecko-
ro maTtepuana roMmoreHu3MpoBany Ao KalueobpasHoro
COCTOAIHMA C MCNOJIb30BaHKEM CTepuiibHON GpappopoBoi
CTYNK/ 1 NecTuka. 3aTem B CTynKy o6aBnsu Bogy, CBO-
60[HYI0 OT HyKJeas, ana nonyvyeHus 10%-1 cycneHsnm
1 nepemewwBanu ¢ romoreHatom. [IHK Bbigenanu c no-
mouubto AllPrep DNA/RNA Mini Kit (Qiagen, lfepmaHus) co-
rMacHO MHCTPYKLUMY MPOU3BOANTENA.

MonumepasHaa yenHaa peakyua (MLYP). BoiasneHune
reHoma Bupyca 3Y[] KPC npoBoaunu ¢ nomoLlblo TecT-
CUCTeMbl ONA BbIABIEHMA FeHOMa MOoseBbiX N30MATOB
BMpYCa 3apa3HOro y3enkoBOro gepMatuta KpyrnHoro po-
raToro CKota MeTofoM NosiMMepasHon LienHoW peakumm
B peXume peanbHOro BpeMeHU «3apa3Hblii y3enKOBbIN
aepmatut MUP-PB» (PIBY «BHUN3XK»).

MUP B pexnme peanbHOro BpeMeHU oCyLwecTBAANMN
c nomoluybto Rotor-Gene Q (Qiagen, fepmaHunA) cornac-
HO MHCTPYKUMK K Habopy. Peakuuio npoBoaunu cornac-
HO cnefytolemy npoTokony: aktmeaumna 95 °C — 10 muH;
40 umknos - 95 °C - 15 ¢, 60 °C — 1 MuH. Pe3ynbTtaTbl NH-
TEepnpeTMpoBany Ha OCHOBAHWV UHTEHCMBHOCTU Gnyo-
pecueHunn. Hannume OHK Bupyca 3Y[ B obpasue cuu-
Tanu NoATBEPXAEHHbIM U NPOBY NMONOXKUTENbHOW, ecnn
3HaueHune Ct 6bI10 He 6onee 35; oTpuLATENBHON — ecnn
3HaueHwue Ct oTcyTCTBOBaNo unu 6bino 6onee 37.

Hanuune reHoma Bupyca 3Y[] B npo6ax AONoAHUTENIbHO
noaTBepXXganu nyTeM BUPYCOBbIAENEHWA N CEKBEHNPOBa-
HUsi ¢pparmeHTa reHa RPO30 ¢ MoMOLLbO reHeTNYeCKOro
aHanu3atopa (Applied Biosystems, USA) [20].

PE3YNIbTATbI U OBCYXAEHKE

3a 2016-2017 rr. B pedepeHTHOM Nnabopatopun 60-
nesHeit KPC 6bi10 nccnegosaHo 848 npo6 6uonoruye-
cKkoro matepmana us 16 pervoHos Poccuiickon Qepe-
pauun (AcTpaxaHckan, Bonrorpagckan, BopoHexckas,
PasaHckana, PoctoBckana, Camapckasa, CapaToBcKas,
OpeHbyprckas, TamboBckaa obnactu, KpacHogapckuia
n CtaBpononbckuii kpas, Pecny6nuku JarectaH, Kanmbi-
Kua, bawkopTocTaH, KapauaeBo-Yepkecckasn, YeueHckasn
Pecny6nuku) ot KPC ¢ KNMHWYeCKMMM NpU3Hakamu 3a-
6oneBaHus.
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leHom Bupyca 3Y[] KPC 6bin BbIfiBNIEH B 268 npobax, 4To
cocTaBuio 31,6% OT 06LLErO YNCTIA UCCTIeAO0BaHHbIX NPo6
(cm. Tabnuyy).

Mpu nccnegoBaHUM NPo6, OTOO6PAHHBIX OT XKMBbIX KW-
BOTHbIX, Hanbonee yacto Bupyc 3Y[ KPC BbiABNANM B HO-
COBbIX CMbIBax (29,2%), cbiBOpoTKe KpoBu (19,5%) n cTa-
6UNM3NPoOBaHHON KpoBu (24,4%).

Mpw nccnepoBaHnn NPo6 NaToNoOrMyeckoro mateprana
reHom Bupyca 3Y[] KPC 6bi1 BbisiBfieH B Npobax Nopa<eH-
HbIX KO>KHbIX MOKPOBOB (HoAynax) B 77,7% cnyyaes. B npo-
6ax Tpaxeu, ceneseHKn u ot abopTUPOBAHHbIX MIIOAOB re-
Hom Bupyca 3Yl KPC BbisiBNeH He 6bis.

[JononHuTenbHO 6bIIO NpoBefeHO McciefoBaHUe
11 npo6 monoka ot KPC ¢ KNMHNYecKMmMu npusHakamm
605e3HH, N3 KOTOPbIX B 6 NPo6ax Oblsl BbIABNEH FEHOM BU-
pyca 3Y[ KPC; n3 5 npo6 numdounaHom TkaHm B 2 npobax
BbISIB/IEH FEHOM BUPYCa; U3 6 Npob nerkux B 3 npobax Bbl-
sBneH reHom 3Y[] KPC.

CnepyeT otmeTuTb, 4To BUpYyC 3Y[] nmeet Tponusm
K Knetkam anutenua. Mpu NOAKOMKHOM 1 BHYTPUKOXKHOM
3apaxeHun y KPC cnycta 4-7 cyT BO3HMKaeT Bocnanutesb-
HasA peakuwua, OXBaTbiBaoLLasa Snmaepmy, AePMY U HUXKene-
Xalupe mbiwbl. B o6pasyiolmxcsa 6yropkax cKkannambaertcs
JKCCypharT, a 3aTeM pa3BMBaeTcA HeKkpo3. [eHepanusauua
npotecca NPoUCXoanT Ha 7-19-e cyT nocne 3apaxxkeHus
XKMBOTHbIX U XapaKTepur3yeTca IMxopaakon. Bupyc B Kpo-
BV NOABNAETCA Ha 3—4-e CyT nocne nogbema Temneparty-
pbl Tena n maccoBoro obpasosaHus 6yropkos. C KpoBbto
OH Pa3HOCUTCA MO OPraHn3my, MPOHUKAET B C/IN3MCTbIE PO-
TOBOW NMOMOCTY, HOCA, [Nas, BfaranuLia, npenyuus, B CJIOH-
Hble 1 MOJIOYHbIE Xene3bl, CEMeHHWKMN 1 ApYyrue opraHbl
N TKaHW, Bbi3blBaeT TPOMOO3 COCY0OB U KOArynAunoH-
HbI HEKPO3 OKpY»KaloLMX TKaHel. Penpoaykuusa Bupyca
B YKa3aHHbIX OpraHax NpuBOAMUT K MNOSBIEHVIO HOBbIX He-
KPOTU3MPYIOLLNXCA KOXKHbBIX Y3110B (BYyropKoB), pa3sutuio
reHepann3oBaHHOro NMMdaaeHnTa, OTEKY KOHEUYHOCTe,
Nopa<KeHuto rnas n CIM3UCTbIX 060/104EK OPraHOB AblXa-
HMA, BOCMPOW3BOACTBA U MULLEBAPEHMA.

lNocTaHOBKa fnarHo3a OCHOBbIBAeTCA Ha aHanuse
3MU300TONIOMMYECKMX JAHHbIX, KIMHUYECKMX NPU3HAKOB,
naTosioroaHaTOMMYecKnx n3mMeHeHUn. ina yctaHoene-
HMA OKOHYaTeNbHOIO MarHo3a NpoBoAAT labopaTopHble
nccnefoBaHuA. B KauectBe matepurana ana BbiABNEHUA
1/Vinv BbiieNeHna BUpyca peKOMeHAyeTCA NCMOb30BaTb
NnopakeHHble KOXHble YYacTKU, TMMPOVAHYIO TKaHb, HO-
COBble U OKYNAPHbIE CMbIBbI, CTaBUIN3NPOBAHHYO KPOBb
(cbIBOPOTKY), 06pasLbl CEMEHU U MOMOKa.

B HacToAwee Bpema ana gnarHoctukm 3y KPC wnc-
NoNb3yloT MONEKYNAPHO-reHeTu4eckne Metopbl. na-
rHo3 Ha 3Y[l cumTaeTca yCTaHOBNEHHbIM, €CNM B MPob6ax
OT 60MbHbIX UM C MOAO3PEHUEM Ha 3ab0NEeBaHME XKUBOT-
HbIX 06Hapy»keH Bupyc 3Y KPC, nnu ero aHTureH, unm re-
Hom. C aTow uenbio ncnonbsyetca metog MLP [2].

B cooTBeTCTBMM C BbILEeCKa3aHHbIM B AaHHOW pabo-
Te NpeAcTaBneHbl pe3ynbTaTbl UCCNE[0BaHNA NONEBbIX
npo6, OTO6PAHHbBIX OT XKMBbIX 1 BbIHY>KAEHHO YOUTBIX XN1-
BOTHbIX, Ha Hannume reHoma Bupyca 3Y[ KPC c nomoLubto
TeCT-cucTembl «3apasHblii y3enkoBbi gepmatut MNLP-PB».
OnepatusBHana nabopatopHana guarHoctTuka 3YI, ocober-
HO Y »KMBbIX XMBOTHbIX, MOJO3PEBaeMbIX B 3aboneBaHuu,
nmeeT 6oMbLIOE 3HaUeHNe AJiA NOATBEPXKAEHUA Npeano-
NOXUTENbHOTO AMarHo3a U CBOEBPEMEHHbIX AeNCTBUN
no NpeaoTBpaLLeHNto pacnpocTpaHeHus Bupyca. OgHako
He0CTaToOYHasA N3yYeHHOCTb G1ONOrMYecKrX CBOMCTB BU-
pyca 3Y[l v ero naTtoreHesa TpebyeT 06beANHEHNA YT
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Tabnuua
BbiaBnenue resoma 3Y[] KPC B noneBbix o6pa3uax 6uomarepuana ot KPC

061Liee KoNMYeCTBO 3 Hux % NONOXUTENbHBIX

Bup matepuana
npo6 MONOXUTENbHbIX npo6
Hopynbl (6yrpbi) 108 84 771
LS 47 102 214

(Tabunu3npoBaHHas

(CbiBOPOTKA KPOBY 128 25 19,5
HocoBble cMbiBbl 195 57 29,2

nabopatopuii 1 NPaKTUKYOLWNX BETEPUHAPHBIX Bpayeil
ana 6onee rny60Koro NOHNMaHMWA XapakTepHbIX 0CO6eH-
HOCTel JaHHOrO BMpYyca.

leHom Bupyca 3Y[] Hanbonee YyacTo PErncTPrpPOBaIN
B KOXHbIX nopakeHusx (77,7% npob), uto cornacyercs
C pe3ynbTaTamy ApPYryx UCCNIe[oBaHN U NOATBEPXKAAET,
UTO Y BMPYCa BblPaXKeHHbIN TPOMMU3M K KOXKHOMY anuTe-
nuio [16]. K Tomy xe E. S. Tuppurainen n coasT. nokasanu,
410 C nomoLbto MNLIP reHoOM B KPOBU KMBOTHbBIX BbIABAAT
C MOMeHTa nosiBneHus Hopyn (6yrpos) [19]. Cpeam ocTtanb-
HbIX 06pa3LI0B GMONOrMYECKOro MaTepurana reHom BUpYy-
ca BbIfABnANM B 19-29% npob6. leHeTUYecKnii matepuan
BMpYCa TaKXe BblABNANM B Npobax nerkux, numdoysnos
N MONOKa, OAHAKO M3-3a OrPaHUYEHHOro KonmyecTsa
npo6 HeBO3MOXXHO MPOBECTV OAHO3HAYHYIO CTAaTUCTU-
YeCKy OLEHKY 3TUX pe3ynbTaToB. BakHO oTMeTUTb, UTO
npo6bl OT XMBOTHbIX MOCTYMAAN B Nepuoj Havana pas-
BUTUA KIIMHNYECKNX MPU3HAKOB, YTO MOINO CKa3aTbCA
Ha pe3ynbTaTVBHOCTU BblABeHMA BUpYca 3Y[. Hanprmep,
OTCYTCTBME reHoMa Bupyca B 6onblnHCTBE NPob (CMbl-
Bbl, CbIBOPOTKA KPOBW N KPOBb) MOXET ObiTb 0ObACHEHO
TEM, YTO BMPYC eLle He yCnes HaKoMUTbCA B 4OCTaTOUYHOM
KOHLIeHTpaLuu, YToObl ero 3KCKpeuus B 61MONOrmyeckmx
XKNOKOCTAX NpeBbllwana npegen YyBCTBUTENbHOCTUN TECT-
cuctembl. bonee Toro, S. Babiuk v coasT. yctaHoBMAK, UTO
NpW 3KCNeprMeHTaNbHOM 3apaXKeHNn SKCKpeLma Bupyca
CO C/IN3MCTbIX MOBEPXHOCTEN HAUYMHAETCA NOC/E Pa3BUTUA
Hopyn (6yrpos), npuuem [IHK Bupyca B CMbiBax BblABA-
JIN B TEYEHVE HECKOJIbKIX AHEN B C/1Taboi KOHLeHTpaLuuy,
a BUpemMmnA CoCTaBANa OKONMo 9 CyT 1 xapakTepmnsosBanacb
HEenoCTOAHCTBOM HaNMunA BUpPYCa Ha MPOTAXKEHWM dKCne-
pumeHTa [16, 19]. laHHbIE CBONCTBA, BO3MOXKHO, 06BAC-
HSAIOT CN1abyio TPAHCMUCCUIO BUPYCa MeXy XUBOTHbIMY
B YC/TIOBMAX OTCYTCTBUA NleTa HACEKOMbIX-NEPEHOCUNKOB.

[nA aHanv3a nonyyeHHbIX C MOMOLL b0 TeCT-CUCTEMbI
pe3ynbraToB Ucnonb3oBanu metod MUP ¢ anekTpodope-
THUYeCKoW AeTeKuMnen, pekoMeHoBaHHbIN MDb (knaccuue-
CKuiA MeTof). AHanm3 nokasan, 4to pe3ynbraTbl COBMaganu
c meTopom, npeanoxeHHbiMm D. C. Ireland n Y. S. Binpal [11],
B 96% cnyuvaes, a B 4% knaccnyeckum metogom [HK
He BbIABUSIA. ITO JIOTMYHO, MNOCKOJIbKY 06Lenpu3HaHo,
yTto Knaccuyeckas MLP obnagaet meHbLuel YyBCTBUTENb-
HOCTbIO M Ha PaHHMX CTaANAX MHOEKLMN KOHLeHTpaLma
BMPYCa HaxXoAWUTCA B AMana3oHe, He NpeBbIWatoLLeM ypo-
BeHb UYYBCTBUTENbHOCTU JAaHHOro metoga. MNoareBepi-
[EeHVEM MOXeT CNyXuTb ToT pakT, uto E. S. Tuppurainen
1 coaBT. [19] paHee ycTaHOBUAY Nepunog Bupemnn 4—-6 cyT
npu NCNosb3oBaHnmM Knaccmyeckoro metoga MLUP, Toraa
Kak S. Babiuk 1 coaBT. [16] nonyunnu faHHble ¢ NOMOLLbio
MLUP B pexkmme peanbHoOro spemeHu. locneaytownin aHa-
JIN3 COMHUTESIbHBIX NPO6 (23 NPO6 CbIBOPOTKY 11 CMbIBOB)
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npu NOMOLLMN METOA0B BUPYCOBbIAENEHNA N CEKBEHNPO-
BaHWA (AaHHble He NpefCTaBieHbl) NOATBEPANI Hannune
BUPYCa U TeM CaMbIM CBUAETENbCTBOBAN O 6osiee BbICOKOM
YyBCTBUTENbHOCTU NONIMMEPA3HOW LLIeMHOW peakuunn B pe-
»KMe peanbHOro BpemMeHU, OCyLLeCTBIEHHON C MOMOLLbIO
TeCT-cMcTeMbl «3apasHbii y3enkoBbin gepmatut MNLUP-PB»
(®rBY «BHWMI3X»), no cpaBHeHuto ¢ knaccuueckoin MLP.
Heobxoanmo oTMeTUTb, UTO pe3ybTaToM BUPYCOBbIfene-
HMA, KOTOPOeE, Kak NpaBuno, ycnewHo ana supyca 3Y1 [1],
ABNAETCA AeTeKUMs XKN3HeCrnocobHbIX BUPUOHOB, Toraa
Kak ¢ nomouybto MNUP Bbiasnaetca JHK reHoma Bupyca
6e3 anddepeHumaLnmn XKM3HECNOCOOHOCTH, UTO ABNAETCA
6onee npeanoYTUTENbHBIM MPU NOCTAHOBKE ANarHo3a, Tak
KaK Jake Hanmume Hexn3HecnocobHbIX BUPYOHOB B Npo-
6ax OT XMBOTHbIX MOXKET CBUAETENbCTBOBATb 00 MHGULM-
poBaHuu.

CnepyeT OTMETUTD, YTO He BCe MHOULMPOBaAHHbIE XN-
BOTHbl€ MOTYT METb CMMMTOMbI 3a6oneBaHnsA NM60 oHK
MOTYT 6bITb C/1a60 BbIpa)keHbl, YTO CO3AaET CIOKHOCTb
B AnddepeHLManbHOM ANArHOCTNKe OT repnecBupyca
KPC 2-ro Tnna (nceBfoy3enkoBoro gepmatuta / repne-
TUYECKOro MammunmuTa). B ceasm ¢ atum npu ¢opmurpo-
BaHWU MOHUTOPUHIOBbIX UCCNIeAOBAHNIN HEO6XOANMO
YUUTbIBATb M KINNHNYECKM 340POBbIX XXMBOTHbIX B 30HaX
BbICOKOIO PrCKa, NOCKOMIbKY OHM MOTYT HAaXOAUTLCA B UH-
Ky6aLunoHHOM nepuope nnv nepebonesatb 6€3 BUAMMbIX
cumnTomoB [19] 1 cnoco6cTBOBaTH Nepefaye BMpyca ye-
pe3 KpOBOCOCYLUMX HACEKOMbIX. DTO MeeT 0coboe npak-
TUYeCKoe 3HaueHMe, Tak Kak Npy KOHTPOoJie 3nmM300Trnye-
CKOW CcMTyauumn no 3apasHomy y3esKOBOMY AepMaTuTy
KPC npoBoauTCcA NpuXuU3HeHHaa AnarHocTuKka, 4to no-
3BOJMIAET 3HAUNTENbHO CHU3NTb SKOHOMUYECKUI ylep6
oT 3aboneBaHus.

SAKJIOYEHUE

Takum obpaszom, 3 848 nccnegoBaHHbIX Npob nono-
XKUTENbHbIN pe3ynbTaT Obii nonyyeH B 268, 4To cocTaBnA-
et 31,6% ot obuwero yncna. Hanbonee vacto Bupyc 3Y[
KPC BbifiBnAnu B cnepyiolyx npobax: KoOXHble nopaxe-
HUA (77,7%), HocoBble CMbIBbI (29,2%), CbIBOPOTKa KPOBM
(19,5%) n cTabunusnpoBaHHasa KPoBb (24,4%). Takxe re-
HOM BMpyca O6Hapy»KeH B MOJIOKe, TMMbONLHON TKaHW
n nerkux. B npobax Tpaxeu, ceneseHkn n ot aboptupo-
BaHHbIX nnoaos reHoM Bupyca 3Y[l KPC BbifABneH He 6bin.
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TUOHOHTPUTA-S MIPU MPOOUNAKTUKE METABOMMYECKNX HAPYILEHMA
OYHKLWN NEYEHW Y KPYMHOTO POTATOTO CKOTA
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PE3IOME

lpenctaBneHbl faHHble MO M3yyeHnio SGGEKTUMBHOCTI KOMMNEKCHOTO Npenapara
TUOHOHTPUT-S Npu NpodunaKkTUKe MeTabonnyeckux HapyLLeHMil YHKUMIA neyeHm
KpynHoro poraToro ckoTa. HasHaueHue npenapara KopoBam 6—7-ro Mecaua cyxo-
CTOIHOTO NepuoAa B TeyeHue ABYX Hedenb B Ao3e 0,3 r/Kr Maccbl Tena KoppekTi-
pyet 6uoxuMuyeckiii romeocTas 1 NPoYUNAKTUPYeT pa3BuTHE NaToreHeTUYECKUX
CABUTOB, BO3HMKAKLMX NpU MeTabonMueckinx HapylleHnax QYHKUMA neyeHu.
HuBenupoBaHve CUMNTOMATHKIA Y KOPOB NPOUCXOANT Ha 12—14-e cyT, npodunak-
Thyeckan 3QPekTUBHOCTb cocTasnseT 90%. B KOHTponbHOIi rpynne cumnToMbl
3aboneBaHua oTMevanucb y 55% kopoB. HasHaueHue TMOHOHTpUTA-S cnocobcTBo-
BaN0 MOBbILIEHNID NPOTEUHCUHTETUYECKON QyHKLMM NeyeHn. Tak, MoBbilLeHUe
ypoBHA 0bLuero 6enka B onbITHOI rpynne coctaBuno 8,8% 0T GOHOBbIX MOKa3a-
Tenei. [oBblLLeHNe YPOBHA FI0K03bI OTHOCUTENbHO (GOHA B OMbITHON rpynne co-
(TaBUNo 26,6%, B KOHTpONe 3TOT NOKa3aTeNb CHUXaNCcA Ha 6,7%. lpenapat Boc-
(TaHaBNMBaN (yHKLMOHaNbHYI0 U GapbepHyld QYHKUMA NeyeHu, HopManu3oBan
depmeHTo06pasytoLLYyIo GYHKLMI. YpOBEHD anaHUHaMIHOTPaHcdepa3bl Ha KoHeL,

0MbITa B ONbITHO! Fpynne 6bin MeHbLLe NoKa3aTeneil KOHTPons B 1,8 pa3a, ypoBeHb
acnapraTamMuHoTpaHchepasbl Obin HUXKe OTpULaTeNbHOMO KoHTpona B 1,6 pasa.
MonoxuTenbHoe BAUAHUE THOHOHTPUTA-S OTMEUANOCh U B OTHOLIEHWN MUTMEHT-
HOro 06MeHa: KOHLEHTpaLua obiero 6unnpybuHa B onbITHOI rpynne Kopos Gbina
B npezenax Gusnonornyeckux rpanul (4,28 £ 0,55 MKMonb/n), Toraa Kak B KOH-
TPONbHOIA Fpynne BbiABNANACH rUNepounupybuHemus, B 1,6 pasa npesblatLuas
BepXHEHOPMallbHble 3HaueHUs. YyuLLeHe GMoXMUYECKIX oKa3aTeneli B OMbiT-
HOIA Tpynne KOppenupoBano O CHUMEHUEM YPOBHA MOMEKYN CpefHeil Macchl
11 NPOAYKTOB NEPEKUCHOr0 OKMCNEHNA HEHACBILLEHHBIX UPHBIX KUCNOT. CHUKeHue
YPOBHA MoNeKyn cpefiHeil Macchl Y OMbITHbIX KOPOB Ha ANMHE BONIHBI A = 254 HM
€ocTaBuno 8,3% u Ha AnuHe BonHbl A = 280 HM — 10%. B onbiTHOIA rpynne ypoBeHb
JVEHOBbIX KOHbIOTATOB MOHMXANCA Ha 14,3% OTHOCUTENbHO (OHOBBIX MOKa3aTe-
Neli, KeToANeHOB — Ha 26,3%, ManoHoBOro Ananbernaa — Ha 8,9% u ¢nyopecum-
pytowunx ocHoBauii LLndda — Ha 18,2%.

KnioueBble cnioBa: KpynHblii poraTblii CKOT, THOHOHTPUT-S, NPOGUNAKTUKA, NeyeHb.
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SUMMARY

The study data of the efficacy of thionontrite-S-complex preparation in the prevention
of metabolic liver disease of cattle are presented. Administration of the preparation
to 6—7-month-old cows in dry period for two weeks at a dose of 0.3 g/kg of body
weight corrects biochemical homeostasis and prevents the development of pathoge-
netic shifts during metabolic liver disease. Disease symptoms faded on Day 1214, pre-
ventive efficacy was 90%. In the control group 55% of cows demonstrated the disease
symptoms. The use of thiononitrite-S promoted anincrease in the protein-synthesizing
function of the liver; in particular, an increase in the level of total protein was 8.8%
against the baseline indicators in the experimental group. The increase in glucose level
with respect to baseline indicators in the experimental group was 26.6%, in the con-
trol group this parameter decreased by 6.7%. The preparation restored functional and
barrier properties of the liver, normalized the enzyme-forming function. At the end
of the experiment the level of alanine aminotransferase in the first group was 1.8 times

less than the control levels, the level of aspartate aminotransferase was 1.6 times lower
than the negative control levels. The positive effect of thionontrite-S was also observed
with regard to pigment metabolism; the concentration of total bilirubin in the experi-
mental group was within physiological limits (4.28 = 0.55 pM/1), whereas in the con-
trol group hyperbilirubinemia was 1.6 times higher than the upper limit of normal.
Improvement of biochemical parameters in the experimental group correlated with
a decrease in the level of medium-mass molecules and peroxidation products of un-
saturated fatty acids. The decrease in the level of average weight molecules in experi-
mental cows at a wavelength A = 254 nm was 8.3% and at a wavelength A = 280 nm —
10%. In the experimental group, the level of diene conjugates decreased by 14.3% with
regard to baseline indicators, ketodienes — by 26.3%, malondialdehyde — by 8.9% and
fluorescent Schiff bases — by 18.2%.

Key words: cattle, thionontrite-S, prevention, liver.
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BBEJEHUE

B coBpemMeHHOM KMBOTHOBOACTBE AJ1A JOCTUXKEHUSA
CTabunbHbIX NPON3BOACTBEHHbIX MOKa3aTesieil NCnonb3y-
€TCA NHTEHCVBHbIV BbICOKOKOHLEHTPATHBIV TN Kopme-
HKA. B 3TOM cnyuyae B opraHu3me npovicxoauT yCUneHHbIn
CUHTE3 6enka, NPy KOTOPOM MeyveHb UCMbITbIBAET KOJOC-
canbHble Harpy3ku. Ha nx ¢oHe HelOoCTaTOK MUHeparb-
HbIX BELLECTB, 6ECCUCTEMHOE NPUMEHEHNE aHTVONOTUKOB
N PYrUX XMMUOTePaneBTUYECKUX CPEACTB, a TaKKe KOpM-
neHvie Hepo6POKaYeCTBEHHBIMY KOPMaMiy, B KOTOPbIX
NPUCYTCTBYIOT MUKOTOKCUHBI, KCEHOOMOTUKIN 1 Apyrue
TOKCUKaHTbI, MPUBOAAT K HAPYLUEHUAM GYHKLUOHANbHOM
AKTMBHOCTY renaTounToB. B neueHn pa3BuBaloTcs gereHe-
paTuBHbIe M3MEHEHUSA, CHXKaeTcA ee bapbepHaa GyHKLUA,
NPOVCXOANT TOTaslbHOE HapyLleHne obMeHa BeLLlecTs, YTo
B KOHEYHOM MTOTe MPUBOANT K CHUXKEHWIO €CTECTBEHHON
PEe3UCTEHTHOCTW, MOBbILLIEHHON 3a60/1€BaeMOCTy, NoTepe
NPOAYKTMBHOCTA 1 BblOPAKOBKe XMBOTHOTO. MMy6okue
HapylweHna obMeHa BeLlecTB CNOCOOGCTBYIOT HaKonse-
HUIO B OPraHn3Me TOKCUYECKNX METaboNMTOB, Bbi3blBast
3HauNTENIbHOE M3MEHEHNE BUOXMMMYECKMX KOHCTAHT ro-
meocTasa [3, 4, 6].

KnnHuueckoe nposBneHne metabonnueckux Hapy-
WweHni GYHKUMM MeYeHn Y KPYMHOro poratoro ckota
OTMeuvaloT B NeproA NOBbILLEHHOW Harpy3Ky Ha opraH —
C 6-7-ro MmecALa CyxocToA 1 O OTena, a Tak»Ke BO Bpems
MaKCVMasbHOIO MIOKOHeoreHesa (B Nepuoj Makcrimalsib-
Ho nakTauuwn). Mpu ganbHelweM BbICOKOKOHLEHTPaT-
HOM TUMNe KOPMJIEHVA U HapyLIEeHUN YCIIOBUIA coleprKa-
HUA XUBOTHbIX Ba’KHENLUNI OpraH BblBeAeHNA TOKCUHOB
N UX MeTabonnToB 13 OpraHn3Ma — neyeHb — nepecraert
CNPaBNATLCA C MOBbILLEHHON Harpy3KoMm, YTo CrocobCTBY-
€T BO3HUKHOBEHMI0 Gonee TAXesbix 3a60neBaHuiA: renaTo-
naTuii, XMPOBOTO renaTosa, umppo3os u ap. [1, 3].

MNMoBcemecTHO GUKCUPYETCA BbICOKUI YPOBEHb BblOpa-
KOBKW (30% u Bbilwe) KOpoB 1-3-1 NakTayuu BCleacTemne
MeTabonuueckux 3abonesaHuii (ketos, aumngos pyoua, xu-
poBble renato3bl 1 Ap.). Jona rnbéenn nnbo BbIHYXKAEHHOTO
y605 KOPOB B paHHWI NOCNEOTeNbHbIV NEPUOL COCTaBA-
eT oKoso 40% oT obLyero nokasarens BblobiTHA [1, 2].

MockonbKy n3bexaTb CTPeCCcoBbIX BAUAHNUI Ha opra-
HWU3M >KMBOTHbIX NMPAKTUYECKN HEBO3MOXKHO, OCTAeTCs
NVWb BO3AENCTBOBATb Ha HEFO B MNEPUOS MOBbILLEHHOW
HarpysKu C Lienblo yaep»KaTb OpraHvu3mM Ha CTagum afjanTa-
LMV 1 NPeaoTBPaTUTL HACTYMJIeHNe UCToLeHuA. B cBaA3n
C 3TUM LienecoobpasHo HasHaueHwme ¢ npodunakTnyeckom
Liesiblo NaTOreHeTMYeCKNUX KOMMIEKCHbIX CPeaCcTB, OKasbl-
BaloLLMX aacopbumpytoLLee 1 AeTOKCUKALMOHHOe fieicTBUe,
No3BONAWMNX CHU3UTb MOBpeXJalolee BO3LeNCTBME
Ha MeyeHb U aKTVBMPOBATb penapaTuBHblE NMPOLECCh
B renatouuTax [5, 71.

B HacTosWee Bpems NpoBefeHbl 3HAUUTENIbHbIE JKCTe-
pPVIMeHTasbHble UCC/IeloBaHWA MO UCMOMb30BaHMIO NPU-
POLHbIX aNtOMOCUANKATOB CIOUCTOrO CTPOEHMUA (rpynmbl
MOHTMOPW/IOHWTA) ANA HOPManu3aunum obMeHHbIX NpPo-
LleCCOB Y XMBOTHbIX [2, 4, 5]. B xope nx yctaHOBNEHO, 4TO
MOHTMOPWITIOHUTbI 06/1aJAI0T LefblM PALOM YHUKaAlb-
HbIX 0COBEHHOCTeN, XapaKTepu3YyOLMXCA COpOMpyoLr-
MU, 6ydepHbIMU, NOHOOOMEHHBIMU 1 KaTaUTUYeCKUMN
CBOWCTBAMM, 1 COfeprKaT B CBOEM COCTaBE MOYTU BCE He-
obxofVMble ONA XU3HELEATENIbHOCTN OpraHM3Ma UBOoT-
HbIX 1 MTVLbl MUHEpPaJibHble MaKpO- U MUKPO31eMEHTbI [5].

B uensax noteHUMpPOBaHWA COPOLVOHHBIX U AETOKCU-
KaLMOHHbIX CBOWCTB NPUPOAHOro aNtoMoCKIMKaTa Ha oc-
HOBE HOHTPOHMTA (Kenesnctas PasHOBMAHOCTb MOHTMO-
punnoHnTa) B otAene papmakonorun KpacHogapckoro
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HWBW 6bin pa3paboTaH HOBbI MpenapaT — TMOHOHTPUT-S
1 NPOBeEeH OMbIT MO U3yYeHuio ero 3GpHeKTUBHOCTY Npur
npodunaktTuke MeTabonmnyecknx HapyweHuin GyHKLmMm
neyeHn KPyrnHOro poratoro cKoTa.

MATEPWANbI U METOAbI

N3yueHne npodunaktnyeckon 3dpdeKTUBHOCTU
TUOHOHTPUTA-S NPY MeTaboNNYeCKNX HapyLeHNAX GyHK-
LM NeYeHn onpeenanm B CPaBHEHUN C NOSIOXKUTENbHbIM
(npenapat-aHanor) n oTpuuaTesibHbIM KOHTPOIEM Ha Tpex
rpynnax kopos (n = 20) 6-7-ro mecALa CyXOCTONHOrO ne-
puoga, NoAo6paHHbIX C Y4eTOM MAcchl Tena U NpoayKTMB-
HOCTW.

B nepsoil rpynne onbITHbIX KOPOB TMOHOHTPUT-S Ha-
3Hayanu B TeuyeHue ABYX Hefenb B fose 0,3 r/Kr macchl
Tena, BO BTOPOW OMbITHOW (MONOXKUTENbHBIA KOHTPONb) —
GEHTOHUT B TOI e AO3MPOBKE, >KUBOTHbIM TPETbEN (KOH-
TPONbHOWN) FPYNMbl JleYeHne He NPOoBOAUNN. YCNOBUA
copepxaHua (B TUNOBbIX Kopnycax, 6ecnprBA3HO-BbI-
rynbHoe) 1 paLroH BCcex KOpoB (KOMBUKOPM, CeHax, cu-
NOC, CEHO, NMOEHe 13 aBTOMOWOK) ObININ aHANOTNYHbBIMY,
X03AINCTBO — 6/1aronoslyYHo No MHPEKUVOHHBIM U UHBA3U-
OHHbIM 3a605neBaHUAM.

B TeueHne s3KkcnepumMeHTa NPOBOAVAN eXXeQHEBHbIN
KJIMHUYECKMI KOHTPOJIb, YUUTbIBaA CUMNTOMbI 3aboreBa-
HWA; oLeHMBanu GpU3noNornyeckoe cCoctToaHme no bruoxu-
MUYECKUM MoKa3aTeNAM KPOBU B Hayasie 1 KOHLe onbiTa.
[ns cnHppoma mMeTaboniMyeckmx HapyweHnin GyHKUUN
neyeHn MOMUMO KJIMHUYECKOTrO NPOABEHUs (YyrHeTeHNe,
CHUXKEHVEe peaKkuMn Ha KOpM, pefikas 1 BANas »*Bauka,
rMNOTOHWA, AMCNENTUYeCKMne NponaBeHns, 6onesHeH-
HOCTb NeyeHn Npu NepKyccun 1 nanbnauun, TyCKNocTb
1 NTOMKOCTb LUIEPCTHOrO MOKPOBA), He Bcerga unu cnabo
BbIPAXX€HHOTO, B OOMbLUEN CTeMNeHN XapakTepHO U3MeHe-
Hrie GUOXMMUNYECKUX NMOKa3aTesel, B YaCTHOCTV MapKepoB
NaTonornm neyeHn — TpaHcaMmHas (anaHMHaMUHOTPaHC-
depasbl, acnaptatamrHoTpaHcdepasbl, 6unupybuHa n Tn-
MOJIOBOW NMPOO6bI).

OpHUM 13 GaKTOpPOB BO3AENCTBUS PA3/INYHbBIX IHOO-
N 3K30TOKCMHOB Ha MeYeHOUYHble KNETKM ABNAETCA Mo-
BblLLeHNe coAepXaHna monekyn cpegHen maccbl (MCM)
B KPOBU C MaKCVIMyMOM B NepUOA pa3rapa MHTOKCMKaLUN.
MN3yyeHne yposHa MCM 3HaumTenbHO paclimpsaeT BO3-
MOHOCTU Yriy6/eHHOro NoHVMaHNsA NPOLLeccoB, NpoTe-
KaloLLMX B OpraHM3Me Npu pasfinyHoro posa metabonuue-
CKUX N3MEHEHUAX, BO3HMKAIOLMX BCIEACTBME HAPYLLEHUA
obMeHa BellecTs.

YuutbiBas, uto yposeHb MCM cunTaeTca yHnBepcanb-
HbIM MapKEPOM NHTOKCMKALMW 1 ABAAETCA OQHUM U3 Hau-
6onee NHPOPMATUBHBIX 1 JOCTYMHbIX CMOCOOOB OLIEHKN
BbIPAXXEHHOCTU MHTOKCUKaLMKN 1 3GDEKTUBHOCTY neve-
HKA NPY MHOTUX METabONNYECKIX COCTOAHMAX OPraHn3ma,
B XOAie dKCNepuMeHTa onpeaensany ypoBeHb cpefHemMorne-
KyNAPHbIX NENTULOB B CbIBOPOTKE KPOBY NOAOMBITHBIX XU~
BOTHbIX Ha Pa3fIMYHbIX ANNHAX BOSH. YPOBEHb SHAOTEHHOM
WHTOKCMKaumm onpefensanu no metony H. V. labpuansH
n B. V1. JlunaTtoBsown.

B reHe3e MHOrMXx COCTOAHMI OpraHn3Ma yHuBepcasnb-
HbIM HecneundryeckM 3BEHOM ABAAETCA NOBPeXaeHne
MeMOpaH KNeTok B pe3ysibTaTe NepekUCHOro OKMCIeHNA
NUNNLOB, MO3TOMY KOHLIEHTPaLMA NepeKnCHbIX NPoayK-
TOB ABNAETCA OOHUM U3 BaXKHENLWNX KpUTepueB, CBUAe-
TeNbCTBYIOWNX O FTOMeOCTas3e BCeX CUCTEM OpraHu3Ma.
B cBA3U € 3TM M3yyanu NPOAYKTbl NepPeKNCHOro oKncne-
HMA HEHACDILLEHHBIX XMPHbIX KNCOT B KPOBW KOPOB: Nep-
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BWYHble — ANEHOBble KOHbloraThbl ([K) n ketoaneHnl (KA),
BTOPUWYHblE — MaNIOHOBbIN Ananbaerng (MIOA), KoHeuHble —
dnyopecumpytowme ocHoBaHuA LWndda (OLL).

OueHKy MNoKasaTesieil CUCTEMbI «MePEKNCHOTO OKKCIe-
HUA NUNNAOB — aHTUOKCUAAHTHOM 3aLYMTbI» MPOBOANIN
B COOTBETCTBUYU C «MeTogmyecknm nocobrem no msyye-
HUIO NPOLIECCOB NEPEKNUCHOrO OKMUCIIEHUS INMUAOB U CU-
CTeMbl aHTUOKCUMAAHTHON 3alnTbl OPraHU3Ma y »KMBOT-
Hbix» (BHUBUMOUT, 1997).

JlabopaTopHble 61MoXUMMYECKME NCCelOBaHNA NpPo-
BOAMIN Ha aBTOMATU3VMPOBAaHHOM GUOXMMMYECKOM aHa-
nusatope Vitalab Flexor (Hupepnaxgbi).

PE3YNbTATbI U OBCYXAEHWE

B xofie npoBeaeHuA skcnepumeHTa 6bina ycTaHoBNEHa
npodunaktTmyeckasa 3¢pGeKTMBHOCTb TMOHOHTPUTA-S Npu
MeTabonMuecKnx HapyLeHUsAX GQYHKLUMM NeYeHN y KOPOB.
lpumeHeHre Npenapata B onpefeneHHon CTeneHn Kop-
PEKTUPOBASIO BUOXMMNYECKUIA FOMeOoCTa3 1 npodunak-
TMPOBAJIO pa3BUTNE NAaTOreHeTUYEeCKNX CABUIOB, BO3HU-
KaloLmMxX Npv METabONMYECKNX HaPYLLEHNAX NEeYEHN, 4T
BblpaXanocb B YMEHbLUEHUN TOKCUYECKUX NPOABIEHUIN
1 YyNy4lleHN KIIMHNYECKOTO COCTOAHNA OMbITHbIX KOPOB.

B nepBow onbiTHOW rpynne KAMHUYeCKne NpusHakm
3aboneBaHNA BO3HUKNN Y AByX KOPOB Ha 6-8-e CyT, npu
3TOM ocnabneHve CUMNTOMATUK/ MeTabonmnyecknx Hapy-
LUEHN NPONCXOAMN0 Ha 12-14-e cyT, Torga Kak BO BTOPOM
rpynne, rae »KMBOTHbIM Ha3Havyanu npenapar-aHanor, nc-
Ye3HOBEHME CUMMTOMOB Yy 3a60/eBLUMX KOPOB (4 rofioBbl)
npouncxoauno Ha 16—18-e cyT. [Npu 3TOM K OKOHYAHMIO SKC-
nepumMeHTa npodunaktTnyeckan 3GPeKTMBHOCTb B NepBowi
rpynne coctasuna 90%, so BTopon — 80%.

B KOHTPONbBHO rpynmne CMMMATOMbI 3360/1€BaHNA OTMe-
yanuy 11 KopoB (55%), >KMBOTHbIE ObINN YTHETEHDI, UMENU
CHVIXKEHHbIN anneTuT, y HEKOTOPbIX KOPOB NPOABAANNCH
NPU3HaKM rMMNoToHMM (MeHee Tpex coKpalleHuid pybua
3a 5 MUWH), gnapes.

Ha3HaueHre TMOHOHTPUTA-S HOPManM3oBanNo MeTa-
6onnyecKmne NPoLEecchl B NeYeHun, YTo CnocobCcTBoBaNo

NOBbILLEHMIO NPOTENHCUHTETUYECKOW GYHKLUMM 1 nepe-
cTponke GepMeHTHON CMCTEMbI TPAHCAMUHUPOBaHUA.
lNoBblLweHVe YPOBHs 06LLero 6eska y >KMBOTHbIX OMNbITHON
rpynmbl Mo CPaBHEHMIO C GOHOBBIMM NMOKa3aTeNAMY COCTa-
BUNO 8,8%, UTO NPEBbILIANIO NONOXKMTENbHBIN KOHTPOSb
Ha 5,1%. CnegyeT OTMETUTb, YTO YBENNYEHVE AaHHOTO NOo-
KasaTenAa y KOpoB NepBOW 1 BTOPOW rpymnmn NPONCXOAMI0
B npepenax pedpepeHCHbIX 3HaUeHWNN, TOrAa Kak y KOpoB
KOHTPOJIbHOW TPynMbl BbIABAANACL AUCNPOTENHEMUS,
npossnaemas Kak runonpotenHemuent (y 40% *XMBOTHbIX),
TaK 1 runepnpoTenHemumen (y 45% X1BOTHbIX), UTO Koppe-
NNPOBAsO C NOBbILLIEHNEM FraMMa-FNo6yMHOBOM dpakLmn
(Ha 16,6%) 1 CHVKeHVEM anbbyMUHOB (Ha 11%).

Pa3BuTMe Me3eHX1MaNibHO-BOCMaNUTEIbHOrO CUHAPO-
Ma Yy KOHTPOJIbHbIX XMBOTHbIX, MPVBOAALLErO K MOBbILLEH-
HOMY CUHTe3Yy rammMa-rno6ynMHOBON GpaKLUmm, MOATBEPXK-
[anocb MonoXutenbHon TMMosnoBol npoboin (npoba
KONNMOMAO0YCTONYMBOCTM, NO3BONAIOLAA BbIABAATL N3Me-
HeHWA cABUroB 6ENKOBOro CrekTpa CbIBOPOTKM KPOBW).
Mopo6Hble OTKIOHEHMA B GENIKOBOM CMEKTPe CbIBOPOTKY
KPOBV KOHTPOJIbHbIX KOPOB ABNATCA XapaKTePHbIMM ANA
dYHKUMOHANbHOWM HeJOCTaTOYHOCTH MEYEHN.

PenapatuBHbili 3QPeKT BANAHUA TUOHOHTPUTA-S
Ha MeTabonunyeckre GyHKLMMN NeveHn npoasunca 6onee
HU3KMM YPOBHEM NHANKATOPHbIX PEPMEHTOB MO CpaBHe-
HUIO C KOHTPOJIeM. YPOBeHb aflaHUHaMHOTpaHcdepasbl
Ha KOHeL, ornbiTa B NepBON rpynne, rae KOPoBam HasHa-
Yann TUOHOHTPUT-S, nmen goctoBepHo (p < 0,01) Hau-
6onee HM3KMe LundpoBble nokasatenu — 31,4 + 4,11 EQ/n,
yTO 6bIIO MEHbLUE NoKa3aTenen BTOpoW rpynmnbl Ha 12,3%
1 KoHTponsa B 1,8 pa3a. Hopmanusyioulee gencrsne npe-
napata Ha ¢epmMeHTOO6pa3yLy0 GYHKLUIO NeYeHn
y OMbITHbIX KOPOB TaK»Ke MOATBEPXKAANOCh JOCTOBEPHO
6oniee HM3KMMU NoKasaTeNIAMIU acnapTaTaMUMHOTPaHChe-
pa3bl — 86,2-101,3 E[l/n, uTO B CpaBHEHNN C KOHTPOJIbHbI-
MM aHasnioramu 66110 HUXe Ha 36,9%, a B CpaBHEHUN C OT-
puuaTenbHbIM KOHTponem — B 1,6 pasa.

B KOHTPONbHOW Fpymne K KOHLY SKCnepuMeHTa Ha poHe
CHUXeHVA GYHKLMOHaNbHON aKTUBHOCTY renaToLuTos ne-

Puc. [JuHamuka npodykmoe nepekucHo20 OKUC/IeHUS TUNUO08 NpU NpUMeHeHUU MUOHOHMpPUMA-S
u 6eHMoHUMa y Kopos npu npogunakmuke Memabonudeckux HapyweHul gyHkyuu neyeHu (n = 20)
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YeHV ypOoBeHb MHANKATOPHbIX pepmeHTOB — TpaHcdepas
3HauMTeNIbHO MOBbICUCA: aflaHMHaMUHOTpaHcdpepasbl —
B 1,9 pa3a, acnapTataMmHoTpaHcpepasbl — Ha 11,6%.

MonoxutenbHoe BAWAHME TUOHOHTPUT-S OKaszan
1 Ha NMTMEHTHBbI O6MEH: NPV UCMOJIb30BaHMM NpenapaTa
KOHLeHTpauua bunvpy6bmHa 6bina B npegenax ¢usmono-
rmyeckmx rpaHuny (4,28 + 0,55 mkmonb/n), Torga Kak B KOH-
TPONbHOW rpynne BblABAANACL rMnepbunmpybuHemms,
B 1,6 pa3a npesbllwaloLLan BePXHEHOPMAaSbHbIe 3HaYeHNA.

Mpenapat cTabunusrposan yrieBoAHbIV U NUMUAHBIN
06MeHbl. [oBbIWEeHNe YPOBHSA FIOKO3bl OTHOCUTENBHO
¢doHa B nepBoOi OMbITHON rpynmne coctaBuno 26,6%, 4to
NpeBbILLAo NMoKa3aTteu No3nTUBHOro KOHTponA Ha 11,8%.
B oTpuruaTenbHOM KOHTpose Ha GOHe MHTOKCUKaLMK STOT
nokasaTtesnb CHUXKanca Ha 6,7%. MNpodunaktmyeckoe Bee-
eHne TMOHOHTPUTA-S 1 GEHTOHMUTA ONTMMK3VPOBAJIO
copepaHue xonecTeprHa 1 TPUrNMLepuaos, ¢ Npuopu-
TETOM NoKa3saTefiel y KOpOoB NepBOM OMbITHOW rpynnbl,
y KOTOPbIX rnoBbiweHne coctasuno 17,1 n 24% cootseT-
CTBEHHO, YTO ObINI0 BbiLLe aHANOrMYHbIX MOKa3aTenemn y xu-
BOTHbIX BTOPOW rpynnbl Ha 7,9 1 3,3%.

M3yuaemblin Nnpenapat okKasan Koppurupyouliee Bnmsa-
Hre Ha pocPOopHO-KanbLEBbI OOMEH Y OMbITHbIX KOPOB,
YTO NPOABAANOCH NMOHMMXKEHNEM YPOBHA HEOPraHNYeCKo-
ro ¢ocdopa B CbiBOPOTKE KPOBU Ha 9,1% 1 NOBbILLEHNEM
copepKaHua obLero Kanbuma Ha 23,8%, Torga Kak y KOoH-
TPONbHbIX KOPOB POCPOPHO-KaNbLieBOE COOTHOLLEHNE
6bISI0 HUXKe BMAOBOV HOPMbI.

CHuXeHne QYHKLMOHaNbHOWM aKTMBHOCTU renatoun-
TOB NeYeHW KOHTPOJbHBIX XMBOTHbIX MPUBENO 1 K 0Cnab-
NEeHNI0 MOYeBNHOO6Pa3oBaTENbHON GYHKLMN: YPOBEHD
MOYEBUHbI Ha KOHeL| OMbITa y HUX 6bl1 HXKe GOHOBbBIX
nokasartenew B 1,5 pa3sa. B onbiTHOM rpynne u rpynne no-
3UTUBHOIO KOHTPOJIA YPOBEHb MOYEBMHbI BapbnpoBa
B dusmonornyeckux npegenax (5,0-5,4 mmono/n).

YnyuweHune 6MOXMMMNYECKMX NOoKa3aTenei B ONbITHOWM
rpynne KOppennpoBasno co CHuxeHnem yposHa MCM -
WHONKATOPOB CTEMEHU TAXECTU MaToNIOrMYyeckoro npo-
Lecca, cyalwmx NPOrHOCTUYECKMM KpUTEPUEM Hapy-
LeHNA 06MEeHHbIX MPOLLeCCoB, KOTOPOE Ha AMHE BOJIHbI
A =254 Hm cocTaBuno 8,3% v Ha AnvHe BOMHbI A = 280 HM —
10%, uTO 6bINO HMXKE COOTBETCTBYIOLMX MOKa3aTenem
B rpynne, rae »XMBOTHbIM Ha3Hayanu npenapaT-aHasnor,
Ha 12 n 14,3%. B KOHTpONbHOW rpynne pa3BuTue NaTosno-
rMYeCcKnX CABUrOB, MOMMMO HapyLIeHWs GOXMUYECKOTO
cTaTyca, NOATBEPKAANOCh MOBbILEHEM KOHLEeHTpauum
MCM (Ha A = 254 Hm — Ha 20,8%, Ha A = 280 HM — Ha 25%).

Haunbonee Bbipa)keHHOe NO3UTUBHOE BANAHME Ha MO-
KasaTenu, XxapakTepusyoLme NHTEHCUBHOCTb NePeKnCcHo-

BOJIE3HN KPYMTHOTO POTATOTO CKOTA CATTLE DISEASES

ro OKMCNEeHWA NUNUAO0B, OTMeYann y KOpoB Npv BBeAeHUN
TUOHOHTPUTA-S. OHO NPOABNANOCH B CHUMXEHNMN KOHLEH-
Tpaumm BCex NPOAYKTOB nmnonepokcuaanmm (CMm. pucy-
HOK).

Tak, B cpaBHeHMM ¢ GOHOBbIMM NOKa3aTeNAMM ypoBeHb
[K 6bin HWxe Ha 14,3, K[ - Ha 26,3, MOA - Ha 8,9 n Ol -
Ha 18,2%, MO OTHOLLEHUIO K KOHTPOJIIO — HUXKe Ha 14,3, 22,2,
11,0 n 21,7% cooTBeTCTBEHHO. B rpynne, rae XnBoTHbIM
Ha3Havany 6EHTOHUT, CHUXXEHVEe YPOBHS NPOLYKTOB ne-
PEKNCHOIO OKNCNIEHNA HEHACBILEHHDbIX XXUPHbIX KUCIOT
B AUHaMUKe 6blfio MeHee BblpakeHHbIM: 1K — Ha 14,3, K[ -
Ha 15,8, MOA — Ha 5,4 n OLLl - Ha 4,5%.

3AKJTIOYEHKE

Taknm 06pa3om, pe3ynbTaTbl NPOBEAEHHbIX NCCNef0-
BaHWUi NoKasanu, YTo NPYMEHEHNE TUOHOHTPUTA-S Npu
npodunakTuke MeTabonmyeckrnx HapyLeHnn GyHKLmun
MeyeHn y KOpPOB CMOCOBGCTBYET yNyyllEHUNIO KWHUYe-
CKOro CTaTyca, HopManu3auuy GrOXMMNYECKON KapTUHbI
KPOBU 1 BOCCTAHOBNEHMIO GPYHKLIMOHANBbHOTO COCTOAHNSA
neyeHu.
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[

PE3IOME CMHTe3a MHTEepdepOHa 1 APYTUX LIUTOKUHOB, NOHUMAIOLLMX YPOBEHb MHOULMPOBAHMA
B HacToslee BpemA aKTyanbHbIM BOMPOCOM B MPOQUNAKTUKe U NeYeHnn BUPYC-  KIeTOK. B pe3ynbraTe NpoBefeHHbIX MCCTIe0BaHMI BbIABMIM B3aUMOCBA3b BHECEHUA
HbIX MHOEKLIMiA ABNIAETCA M3yueHue [eficTBUA HA OPraHU3M YenoBeKa W KMBOTHBIX  WHAYKTOpa MHTEPdEPOHa 1 N3MEHeHWA YPOBHA PenpoAyKLIN BUPYCOB PENpORYKTUB-
WHAYKTOPOB C(MHTe3a UHTepdepoHa — BeLecTB MPUPOAHOTO WIN CUHTETUYECKOTO  HO-DECNMPATOPHOrO CMHAPOMA CBUMHEN, TPAHCMUCCMBHOTO FaCTPOIHTEPUTA CBUHEN
MPOUCXOMXAEHINA, CTUMYAMPYIOLLIMX NPOAyKUMio CoBCTBeHHOrO uHTepdepoHa. Of- v adpuKaHCKOI YyMbl CBUHEIA. TaKkXe YCTaHOBMEH BbICOKWIl YpOBEHb MHTEpdEpOHO-
HUM U3 CUHTETUYECKUX WHAYKTOPOB MHTepdepoHa ABnAeTca monydaH. OH mped- — reHHOI aKTUBHOCTY MOMyZaHa B MEPBUYHbIX KYNbTYpaX KNETOK TECTUKYN U CeNe3eHKN
Ha3HaueH [ANA CTUMYNALMA  KNETOUYHOTO WUMMYyHUTETA, KOTOPbIA CMOCoBeH  CBUHEI MO CpaBHEHNIO C NepeBUBAEMbIMY NUHUAMIA KNETOK NOUKY IMOPUOHA CBUHbBY
npenoTBpaLLaTh 3apaxeHue 1 pa3BuTue 3aboneBanus, aTakxe obnagaet npotusosu-  (CM3B) 1 noukn makaku-pe3yca (MARC-145). UHTepdepoHoreHHas cnocobHocTb no-
PYCHbIM 1 IMMYHOMOAYNUPYHOLUMM AeiicTBUEM. B KneTKax v TKaHAX opraHu3ma no-  nyAaHa 6bina ymepenHoii Ans knetok MARC-145 u He ycTaHoBneHa ana knetok CM13B.
NyZiaH B OCHOBHOM CTUMYNUPYeET BbIPaboTKY a-uHTepdepOHa 1 B MeHbLLeli cTeneHn —

B- n y-uHTepdepoHa, 06pa3oBaHLe KOTOPbIX MPENATCTBYET pasMHOXEHWIO BUpY@  KrioueBble crioBa: penpoayKTIBHO-PeCrpaTopHblil CAHAPOM CBUHEN,

B KneTke. [peacTaBneHbl pe3ynbTaTbl BANAHIA MOMYLAHA HA PEMpOAYKUMIO pada  TPAHCMIUNCCUBHDIN FacTpOIHTEPUT CBIHEN, adpuKaHCKas uyMa CBUHElT, nonyaaH,
BUPYCOB CBINHEIA B IEPBUYHbIX M IEPEBIUBAEMbIX KYNIBTYPaX KNIETOK MyTeM UHAYKUMN  HTEP(OEPOH.

UDC619:578.245:615.371:57.082.26

POLUDANUM’S INFLUENCE onreprobucrive

AND RESPIRATORY SYNDROME, TRANSMISSIBLE GASTROENTERITIS AND AFRICAN SWINE
FEVER VIRUSES IN PRIMARY AND CONTINUOUS CELL CULTURES

D. V. Sharypova’, I. Yu. Zhukov?, Ali Mazlum?, N. N. Vlasova*, 0. S. Puzankova®, V. L. Gavrilova®, A. S. Igolkin’
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SUMMARY feron synthesis and other cytokines lowering the level of cell infection. As a result
Today studies of the influence of interferon synthesis inducer on human and animal  of performed tests it was found out that there is a link between introduction of inter-
body is a topical issue. Interferon synthesis inducers are substances of natural or ar-  feron inducer and change in the PRRS, TGE, ASF virus reproduction. There was detected
tificial origin stimulating production of body’s own interferon. One of the synthetic  a high level of Poludanum’s interferon inducing activity in pig testicular primary cell
inducers of interferon is Poludanum. It is used for stimulation of cell immunity which  cultures and spleen compared to the continuous pig embryo kidney (SPEV) and rhesus
is capable of preventing infection and disease development and has antiviral and im-  monkey kidney (MARC-145) cell lines. Poludanum’s interferon inducing activity was
munomodulatory effect. Poludanum mainly stimulates induction of a-interferon and, ~ moderate for MARC-145 cells and it was not determined for SPEV.

to a lesser extent, B- and y-interferon in cells and tissues which prevent virus repro-

duction in a cell. The paper presents results of poludanum’s influence on reproduction  Key words: porcine reproductive and respiratory syndrome; transmissible

of some porcine viruses in primary and continuous cell cultures by induction of inter-  gastroenteritis in pigs, African swine fever, poludanum, interferon.
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BBEAEHUE

B HacToAllee BpeMA BHUMaHVe MHOTMX YUYeHbIX Npu-
KOBaAHO K MccnepoBaHuio pakTopos Hecrneundryeckon
3alMTbl OPraHr3Ma, B YaCTHOCTU K PO MHTepdepPOHOB
Y UMMYHOMOZYNATOPOB B MPOdUNAKTUKE 1 leUeHnm pas-
JINYHBIX BUPYCHBIX UHbeKUMI [5].

MpoTMBOMHOEKLMOHHYIO 3aWnTy obecneumBatoT Ta-
Kne dakTopbl BPOXAEHHOr0 MMMYHWUTETA, Kak ad-, (-,
Y-UHTepdpepoHbl, HaTypanbHble Kunnepbl (NK), cnctembl
nponepauHa, KOMMeMeHTa, MM3oumm, parounTos v ap.,
aTakxe crieynduyeckme pakTopbl rymopanbHOro (B-KneTku
CEeKpeTUPYIOT COOTBETCTBYHOLLME MMYHOTNIOOYNINHDI) 11 Kne-
TOouHOro ummyHwuteta (CD4, CD8, T-knetkm) [8, 91.

NHTepdepoHbl (MDH) - 310 cemelicTBO 6enKoB, OTHOCA-
LMXCA K LUTOKMHAM — MefjmaTopam UMMYHUTETa, KoTopble
NPOABAAT NPOTUBOBUPYCHYIO aKTUBHOCTb, YYaCTBYIOT
B aHTUMVKPOOHOW 1 MPOTUBOOMYXONEBON 3aLUMTE, A TaK-
»Ke 06M1afatoT aHTUNponndepaTMBHbLIMK, MPOTUBOBOCHA-
NNTENbHBIMY, UMMYHOMOZYIMPYIOLMMA 1 PagnonpoTekK-
TOPHbIMK CcBOMCTBaMH [2, 8, 9].

N®H HaumHatoT BbipabaTtbiBaTbCA BHYTPY KI1ETOK B OT-
BET Ha BHeJpeHUe B OpraHn3m MHGEKLMNOHHOIO BUpYyCa.
OHV MHOTOOYHKLMOHAaJbHbI, TaK Kak NPenATCTBYIOT Npo-
HUKHOBEHMIO UHGEKLNOHHbIX areHTOB BHYTPb YyBCTBU-
TeNbHbIX KNETOK; MHINOMPYIOT CMHTe3 6enka B KneTke
W, CrepoBaTenibHO, 3aMefNAlT pa3MHOXeHUe BUPYCa;
ABNAOTCA MYCKOBbIM MEXaHN3MOM LIMTOTOKCMYECKOTO OT-
BETa W aflanTMBHOIO UMMYHUTETA, YTO B KOHEUHOM UTOTe
BNMAET Ha TeueHue 1 ncxof 6onesHu [8, 9].

Mcnonb3oBaHme sk30reHHbIx MOH ¢ Lenbio ycnelwHoro
NeyeHnn oCTPbIX U XPOHMNYECKNX 3aboneBaHuii unu ans
NPodUNaKTVKM 3apaxKeHNA MOXET MPUBECTM K MO6OUYHBbIM
a¢ddekTam, HanprmMep annepruyeckmm peakuuam. Moato-
My anbTePHATMBO ABNAETCA UCMOJIb30BaHME UHAYKTOPOB
SHAOTEHHOro NHTepdepPOoHa — BbICOKO- Y HU3KOMOJIEKY-
NAPHBIX NPUPOLAHBIX U CUHTETUYECKUX COeAUHEHWIA, Cro-
COOGHbIX B TOW WA MHOW CTEMNEHUN CTUMYSIMPOBATb CUHTE3
cobcTBeHHbIX MOH [8, 9].

[laHHble IMMYHOMOAYNATOPbI 3GPEKTVBHO NHAYLMPY-
0T BbIpaboTKy OH, Kak npaBuio, He Bbi3blBalOT aniep-
rMUYEeCcKMX peakumi, 6e30nacHbl 1 HETOKCMYHbI, MOCKOJb-
Ky NpeACcTaBasaoT CO60M NPUPOLHbIE U CUHTETUYECKME
npenapaTbl HYKNENHOBbIX KACNOT (MonyfaH, aMniureH,
nonuryauyun, napudaH, pugocTuH) unu nonndeHonb
NPUPOAHOTO NPOVCXOXKAEHUA, B TOM Uncie GryopeHoHbI
1 aKpVIAAHOHbI — MPOU3BOAHbIe KAPOOHOBBIX KNCIOT [7, 8].

Monuryauun, amnanreH, pugoCcTvH — 3To NPUpPOAHbIe
N CUHTETMYeCKUe npenapaTbl HyKIeMHOBbLIX KMCIOT (Ac-
PHK), a nonypaH npeactaBnsaeTt cobom 6MOCMHTETUYECKII
NoNMPUOOHYKIEOTULHBIN KOMIIEKC, COCTOALMIA 13 MONU-
pr1boaaeHmIoBoW 1 NOANPMOOYPUANIOBON KACTOT [7].

NHAyKTOpbl, OTHOCALMECA K Pa3HbIM Kflaccam coeau-
HeHWI, Pa3nnyatoTCca No AranasoHy f03, CTUMYNPYOLWKX
ob6pazoBaHve VIOH. 13 n3BecTHbIX cerogHa NHAYKTOPOB
Hanbonee akTMBHYyt0 npoaykumio VIOH Bbi3biBaeT meTun-
rMoKaM1Ha akpugoHaLeTaT, UHAYLMPYOLUIA B OpraHU3me
XKMBOTHBIX A0 1 MiiH E[l/Mn, a B KynbTypax KneTok numoo-
uMTOB YenoBeka — fo 1280-2560 EL/mn NOH. MeTtunrnto-
KaMWHa akprgoHaueTaT yxe B go3e 4-14 mr/Kr Bbi3biBaeT
npogykuuio a-, -, y-, \A-M®H HaunHasa c 2 1o 72 4 OT MOMeH-
Ta BBefleHuA, Taknm obpa3om obecneyrBas NPOTMBOBYU-
PYCHYIO 1 UMMYHOMOZYNUPYIOLLYIO akTUBHOCTb [1, 2, 5, 8].

OfHUM 13 WMPOKOAOCTYMNHbIX MHAYKTOpoB VIOH sB-
nsAeTcA nosyaaH, KoTopblii 0611aAaeT NPOTUBOBUPYCHbBIM
1 IMMYHOMOZYNNPYIOLLMM AeiCTBEM. B KneTkax 1 TKaHsaxX
OpraHu13ma OH B OCHOBHOM CTUMYNUpPYeT BbipaboTky a-VIOH
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1 B MeHbLLEeN cTeneHm — 3- n y-MOH, o6pa3oBaHie KOTOPbIX
NPenATCTBYeT Pa3MHOXEHNIO BUpYyca B KneTke [6, 11, 16].

B cBoto ouepenb, ana onpegeneHns 3¢GeKTMBHOCTM
nHpyktopos VOH in vitro ncnonb3sylot pasnnyHble Kysb-
TYpbl KNeTOK, Takne Kak nepsBuUYHas KynbTypa KNeTok
numoLNTOB YenoBeKa, a Takxe rnepesmeaemas NOH-
YyyBCTBUTENbHAA NUHUA KneTok BSC-1. Tem He meHee
noabop MepBUYHBIX U NEPEBUBAEMbBIX KYNbTYp K/IETOK
KMBOTHbIX 417 N3yYeHNA NPOTUBOBNPYCHON aKTUBHOCTA
pasfinyHbIX UIMMYHOMOAYNATOPOB TakXKe ABNATCA aKTy-
anbHO Npobnemort 1 AnA BeTepuHapum.

Llenbto gaHHO paboTbl ABAANOCH U3yUYeHMe NPOTUBO-
BUPYCHOW aKTMBHOCTU MONyAaHa in vitro c ncnonb3oBaHu-
€M pPasNnyHbIX BUPYCOB 6one3Hel CBMHEN N COOTBETCTBY-
IOLWNX KYSIbTYP KNeTOoK.

MATEPWUAJIbI U METOA b

B paboTe ncrnonb3oBaHbl BUPYCbl PENPOAYKTUBHO-
pecnupatopHoro cuHgpoma ceuHen (PPCC), TpaHcmmc-
CMBHOTO racTpoaHTepuTa cBuHei (TFC) n appukaHckon
yymbl cBuHeit (AYC).

Wcnonb3oanu wrammbl Bupyca PPCC amepunkaHCcKo-
ro («MpkyTckunin-2007-B» n NVSL - cnaboBupyneHTHble,
«b[l» — aBUPYNEHTHbIA BaKUMHHbIN) U €BPONEeNnCcKoro
reHoTuna («KMP» — aBUpyneHTHbIN BaKuMHHbIN, «ATa-
NbAHCKMIN-2165» — cnaboBrpyneHTHbIN); Bupyca TIIC
(«JTeHMHrpapcknit» — cnaboBUPYNEHTHbIA BaKUUHHbIN,
«MnbuHoropckunn» n «KpacHOJOHCKUN» — aBUPYEHTHbIe
BaKUUHHble); n3onAat Bupyca AYC «Jlazapesckoe 01/14»,
Bbll€/IEHHbI 13 NPOObI Cene3eHKN JOMalUHeN CBUHbMK
(Tynbckana o6n., WeknHcknin p-H, OO0 MX «Jla3apeBs-
cKoe»), n wramm Bupyca AYC 8-N2 2 «OauHLoBO 02/14»,
MONyUYeHHBIN 13 NPOObI CeNle3eHKN OTCTPENAHHOIO Kaba-
Ha (MockoBckas 0611., OfMHLOBCKUI p-H, TapakaHOBCKOe
JIeCHNYECTBO).

C uenbio UyyeHna BINAHUA NHAYKTopoB UOH ncnonb-
30Banu NMOGUNBHO BbICYLLUEHHbIV NpenapaTt nonyaaHa
(OO0 «J1sHc-Mapm», fouepHAa komnaHua OAO «Bepo-
dapm», r. Mocksa), 100 E[l, KoTopbili pacTBOPANN B NUTa-
TeNibHOW cpepe Mirna u pobasnanu B KynbTypanbHble dna-
KOHbI C CyOKOH}MOIHTHBIM MOHOCSIOEM KYNbTYPbI KNETOK
B fo3ax 25-100 E[] 3a 24 4 fo 3apaxeHna BUPYCOM.

Mcnonb3oBanu nepesrBaemble KynbTypbl Knetok (KK)
CMN3B (knetku noyky smbproHa ceuHbn) 1 MARC-145
(KneTKky NoYKM MakKakmn-pesyca), KoTopble Noyyanu U3 cek-
TOpa KynbTyp KneTok otaena nHHosaumn OrbY «BHUN3X».

MepsunuHble KK Tectnkyn cerHen (TC) n ceneseHkn CBU-
HbU (CC) nonyyanu B pedepeHTHON nabopaTtopun no ad-
PUKaHCKOW YyMe CBMHEN nyTemM TPUMNCMHU3ALMIN TKaHeln
C MCMNONb30BaHMEM NUTaTeNbHON cpeAbl Urna, B KOTopyto
no6asnsanu 20% ¢etanbHoii cbiBopoTkn KPC (PAN-Biotech,
lepmaHus) 1 NPOTUBOMUKPOOHbIE CpefCcTBa WNPOKOro
cnekTpa gencreus [2].

Cycnensuio KK CM3B, MARC-145 n TC B noceBHoOm
KOoHUeHTpauum 500, 150-200 n 250 Tbic. KN/cm?® cooTBeT-
CTBEHHO UCMONb30BaAn ANA NOCeBa B KyNbTypanbHble
¢dnakoHbl (MaTpachbl) nnowaabto 25 cvm? unu nyHKn 96-ny-
HOUHbIX KyNbTypasibHbIX MUKpOMnnaHLweToB. [lofcyeT Kne-
TOK MPOBOAMIM C MOMOLLbIO aBTOMaTUYECKOro CYeTUnKa
knetok Countess™ (Invitrogen™, Kopes). iHky6uposanu
nnaHweTbl ¢ KK B CO,-uHKybaTope c cofepaHnem 5% CO.,.

OnbITbl C MCNONb30BaHMEM MofyAaHa NPOBOAUNN
no crnepylLyein cxeme: U3 MaTPacoB C MOHOCIOEM YAa-
NANN KynbTypanbHyl0 cpefy, B OAHY rpynny MaTpacoB
Ha MOHOCJION KneTok BHocunu no 0,5 cm® pacTBopa nony-
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faHa B fo3e 25-100 E[], B apyryto — Takoe »ke Konnm4ecTso
nuTaTeNIbHON cpefibl, N0 2 MaTpaca OCTaBNANN B KayecTe
KOHTPONA KynbTypbl KneToK. MaTpachl ¢ nonygaHom u 6e3
Hero UHKyo6MpoBanu B TepMocTaTe B TeueHne 1 4 npu
Temnepartype (37 = 0,5) °C. 3atem BHoCcunm no 9 cm® nuTa-
TeNbHON cpefbl B KaxAabln maTpac. Cnycta 24 4 B KaXabln
13 MaTpacoB BHOCUNM no 1 cm® npenapara BUpyca B pas-
BefeHuax 107", 102,103,107, 105,10, 107, 3apaHee npu-
rOTOBJIEHHbIX B MEHULMIMHOBbIX $iakoHax. Bce npobbi
nccnefoBanu € MOMOLLbIO CBETOBOMO MHBEPTUPOBAHHOO
MuKpockona «brnonam M-1» (OAO «/IOMO»).

Yepes 72-144 4y nocne BHeCEHUA BUPYCa, Korga Habnto-
[anocb CywWwecTBEHHOE MO CTENEeHU BblPaXKeHHOCTN LUTO-
natuyeckoe gencrame (LMA), matpacsl c nonyaaHom v 6e3
nonyAaHa nomelwyan B Mopo3unbHyto kamepy (-70 °C)
Ha 1-2 4. 3aTem BMpyccodepKaLlyto XUOKOCTb «3amopa-
XKMBanu — oTTauBanu» 1 oTompanu Npobbl AnA onpepesne-
HUA UHEKLMOHHOWN aKTUBHOCTU BMpYCa.

TuTpoBaHMe NpoBoANAN B 96-NTYHOUHbIX KyNbTypasb-
HbIX M1KpOMaHLeTax ¢ cootBeTcTBytowwen KK. Hpekun-
OHHbIV TUTP BUPYCa paccumTbiBany no metoay Kepbepa
(1931) B mogudurkaumm W. M. AwmapuHa (1959, 1962) 1 Bbl-
paxanu B Ig TLUA, /cv®.

PE3YIbTATbI UCCIEAOBAHUA

MepBnYHbIN aHaNM3 NHTEpdEPOHOreHHOM akTUBHOCTU
nonypaHa nposoaunn ¢ ncnonbsosaHnem KK MARC-145,
uHdnuymposaHHon Bupycom PPCC. [nA wTamma
«NpKyTCKnn-2007-B» passepeHne Bupyca CoCcTaBaano
10, 1. e. ~3 TUA, /c™®, ans BCex OCTanbHbIX MCNOMb3y-
embix B pabote wrammos - 107 1. e. 10-17 TUL, /cm?.
Yepes 24-48 4 nocne MHOKyNALMM BUPYCa BO BCEX Ma-
Tpacax c nonygaHom u 6e3 Hero Habnopany HesHauu-
TeNbHble N3MEeHeHUA B MoHocnoe — 5-10% oKpyrnus-
LUIMXCA KNeTok. [NocTeneHHO MOHOCNON AeaAre3npoBancs,
OTAeNbHble KNeTKN CNyLWUBanncb B NUTaTeNbHyo Cpeay,
a yxe uepes 120 y nopaxeHue oxBaTtbiBano 6onee 85%
MOHOCN0A, Npnyem B KoHTpose KK moHocnolh ocTaBanca
HenoBpeXAeHHbIM.

Lna wramma «MpKyTcknin-2007-B» Bupyca PPCC 60-
flee YeTKO NPOABUIOCh B MaTpacax C Ky/lbTypoi KNeToK,
obpaboTaHHol nonygaHom B fgo3e 50 EJl, no cpaBHeHMIO
C KynbTypoW KneTok 6e3 o6paboTku nonygaHom (tabn. 1).

Moka3aHo, YUTo UHOKYNALUKMA NoNyAaHa B KynbTypy Kie-
Tok MARC-145 cnoco6cTBOBana CHYKEHMIO TUTPa LTaMma
«MpKyTckunin-2007-B» Bupyca PPCC Ha 0,75 Ig TUA, /cwm?,
a wtamma NVSL - Ha 1,50 Ig TUJA, /cm®. Cnepgosatenb-
Ho, ana Bupyca PPCC nog BnnaHmem nonyfgaHa otmeva-
JIOCb CHUXeHVE MHOEKLNOHHON aKTUBHOCTY B CPeAHeM
Ha 1,25 Ig TUJ, /cm®. OgHako BHeceHue nofyfaHa He oKa-
3a10 CyLEeCTBEHHOrO BAVAHMA Ha PenpoAyKLMIO WTaM-
ma «b/}» Bupyca PPCC.

Takum o6pa3om, B pesynbTaTe NPOBEeAEHHOro UCC/eAo-
BaHWA BbIABUN CHUXeHne TnTpoB Bupyca PPCC B Kynb-
Type knetok MARC-145 nop BnuAHMeM nonypaHa, Tak
KaK AaHHbIV NpenapaTt akT1aBu3nposan BbipaboTky VIOH
B Knetkax MARC-145.

AHanu3 BaunanuAa nHaykumn NWOH Ha penpopykumio
Bupyca TI3C (wrammbl «JIeHMHrpaacKning, «MnbuHorop-
CKNn» N «KpacHOAOHCKUI»), alanTMPOBaHHOIO K POCTY
B KynbType knetok ClM13B, npoBoaunm ¢ ncnonb3oBaHnem
yKasaHHom KK.

B KK CM3B UMNA supyca TF3C npoasnanocb B BUAe
OKpYrieHNA KNeTok 1 ux AereHepauun. MNprsHakamu fe-
reHepauun KneTok ABNAANCL NX CMOPLYMBaHNE, NCUE3HO-
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Ta6nuua 1
Tutpbl nHdeKLMoHHON akTUBHOCTH BUpyca PPCC B KynbType knetok MARC-145
¢ po6asneHuem nonypaHa u 6e3 nonynaua (n = 3)

Turp Bupyca (Ig = 0,25 1g TLA, /cv®)

LLiramm Bupyca [eHoTun Bupyca

CNoNyAaHOM 6e3 nonynaxa

«/IpKyTckmit-2007-B» 5,75 6,50
«bll» AMepyKaHcKuit 6,25 6,50
NVSL 5,00 6,50
«MTanbAHCKNi-2165» 4,50 475
EBponeiickuii
«KIMP» 5,75 6,50
Tabnuuya 2

Pe3ynbratbl TUTpoBaHua Bupyca TrC B Kynbrype Knetok CM3B
cnonyaaHom u 6e3 nonyaaxa (n =3)

Tup Bupyca (Ig = 0,25 Ig TLA, /cw’)

Lramm Bupyca

cnonyaaHom 6e3 nonyaaHa

«JleHUHrpaacKmit» 7,00 7,00
«KpacHozoHCKui» 7,75 7,75
«/inbuHoropcKmit» 475 475

BEHMe KOHTYpa Afpa v HacTyrnaeHne rubenn KneTok B Te-
yeHuve 24-36 4 nocne NHOKYNALUN BUpYca.

B pe3ynbraTe s3kcneprMMeHTOB YCTaHOBNEHO, YTO NpPU
no6asneHuu nonynaHa B fo3e 50 E[l n 6e3 Hero He Habno-
fanuncb pasnununa B npoasnexduu LM supyca TF3C npu
vHbMUMpoBaHuy KneTok B fose 10 TUL, /cv® (passepe-
Hue 107 npwu 144-yacoBoii 3KCNo3nuUMK BUpYyca (Tabn. 2).

Bupyc TI'3C Bcex Tpex nccnegyembix WTammoB Npu go-
6aBnieHVM NonyaHa penpoayLmMpoBanca Tak xe, Kak npu
Ky/bTUBUPOBAHUN AAaHHOTO BMpYca 6e3 ncnonb3oBaHua
nonygaHa.

C uenblo onpegeneHna BO3MOXHOW NHTepdpepoHOreH-
HOWM Ao3bl nonygaHa ana knetok ClMN3B nposenun cepuio
OMbITOB MO aHaNM3y U3MeHeHWUN BUPYCHOWM aKTUBHOCTU
npwv BHECEHMM pa3HbIX KONMYeCTB nonypaHa (tabn. 3).

Coenanu BbIBOA, YTO BHECEHMe nonyaaHa B fo3ax oT 25
o 100 E[] He BbI3bIBaeT CyLECTBEHHbIX U3MEHEHWI B VH-
deKUroHHOW akTuBHOCTU BUpyca TIIC. Takum obpaszom,
nonygaH He obnapaeTt MHTepdepOHOreHHOW CNoCco6HO-
cTbto gnAa knetok CMN3B, n ncnonb3oBaHWe 3TON NNHUN

Tabnuua 3

CpaBHuTeNbHble AaHHbIE TUTPOB MHPEKLMOHHOII akTUBHOCTY BUpyca TIIC,
wramm «JleHUHrpaackuity, B Kynbrype Knetok Cl3B

C pa3HbiMu 03amu nonypaHa v 6e3 nonyaaua (n = 3)

Tutp Bupyca (Ig 0,25 1g TLLA, /cm’)

Pa3BeﬂeHMe Bl'lpy(a cnonyaaHom
6e3 nonynaxa
10 (100 g03) 7,75 7,75 7,75 7,50
10(10 103) | 7,50 | 7,50 | 7,50 | 7,75
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Tabnuua 4
TuTpbl nHPeKLMoHHON akTUBHOCTH BUpYca TIIC, wramm «JleHnHrpagckuin,
B KynbType knetok TC c nonypaHom u 6e3 nonyaaxa (n = 3)

Pe3ynbtaThl aHanu3a (Tabn. 5) nokasanu, 4To CHUXe-
HVie YPOBHA HaKoMneHna Brpyca Ana nsonata «Jlasapes-
ckoe 01/14» 6bIN0 AOCTOBEPHbIM, HO HE3HAUUTENIbHbBIM
1 He Npe.biwano 3HadveHua 1,00 Ig TAQE, /cv®. ina wram-
Mma 8-N2 2 «OpguHuoBo 02/14» pa3Huua B TUTPax Bupyca
B Npobax c nonyaaHom 1 6e3 Hero BapbupoBana B 6onee
wnpokux npegenax: ot 0,50 fo 3,00 Ig FAAE, /cvm®.

Takunm obpasom, B pesynbTaTe NpoBeAeHHbIX UCC/Iefo-
BaHWIA BbIABW/W, YTO MOSyAaH 0b6nafaeT BbICOKOW NHTep-
¢bepoHoreHHo akTMBHOCTbIO AnA nepauuHbix KK TC n CC,

Turp Bupyca (Ig £ 0,25 1g TLLA, /cw®)

250 Thic. Kn/cm? 500 Tbic. Kn/cm?

crnonygaHom

[llo3a Bupyca,

TUA, /om?

6e3monygaHa | cnonygaHom | 6e3 nonyaaHa

100 5,00 7,25 4,00 737

10 475 7,25 3,37 737 KoTopble cnocobHbl npoayunposate UOH B 6onblieit
cTeneHu, yem nepesmBaemble KK. 370 BbipaxaeTca B WH-
1 2,50 7,25 2,00 7317 rnérpoBaHun paseuTus LML BUPYCOB, CHUKEHUW YPOBHS
UX HaKoMMIeHNA.
Tabnuua 5

OBCYXAEHUE

Mo nuTepaTypHbIM AaHHBIM U3BECTHO, YTO KNETKM nep-
BMYHOW KyNbTypbl B 60MblUel CTENeHW, YeM NepeBriBae-
Mble, cekpetupytoT VIOH trna | (BKntouatowmin a- n B-NOH),
KOTOPBbIN 3aLlMLLaeT coceAHME KNeTKN OT MHOULMPOBaHMWA
pa3nuyHbiMy BUpYycamu, Hanpumep PPCC, TI3C (Tabn. 6),
1 TOPMO3UT Ux pennukauuio [12, 17, 18]. B coto ouepepb,
HeKOTOpble BUPYCbl CMOCOOHbI C MOMOLLbIO ONPefeNieHHbIX

Pe3ynbratbl TTpoBaHuA Bupyca AYC B Kynbtype knetok (C
cnonynaHom u 6e3 nonynaua (n = 5)

Tup Bupyca (Ig = 0,25 Ig FARE, /am’)

SaPaFﬂEU%‘M R «JlasapeBckoe 01/14» 8-N2 2 «0nuHL0B0 02/14»
50

cnonyaaHom be3 nonyaaHa cnonyaaHom 6e3 nonyaaHa

1000 7,00 7,25 6,50 7,00 HECTPYKTYPHbIX 6enKoB noaasnATb cuHtes OH B Knetkax,

uTO OBNIEryaeT ux penpoAayKuuio B onpeaeneHHbix KK. Tak,

100 6,75 7,25 5,25 7,00 HanpuUmep, HeCTPYKTYpPHbIV 6enok 2 Bupyca PPCC o6na-

10 6,50 725 4,00 7,00 [laeT He TONbKO AeYOUKBUTVHUAMPYIOLEN aKTUBHOCTbIO,
Ho 1 aABnAeTca aHTaroHucTom VIOH [18].
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KneToK Ans nsydyeHus snuaHua MOH Ha penpopykuuio
BUPYca HeLlenecoobpasHo.

Ha cnepytoliem stane nsyyanu nHTepGepoHOreHHyo
CnocobHOCTb nonyaaHa B nepsryHbix KK TC ¢ ucnonbso-
BaHuem Bupyca TI3C, wramm «JIeHNHrpaacKmm».

C 37O Lenbto NPUroToBUNM passeaeHunsi ot 107 go 1077
Bupyca TF3C. NocneaHmm passegeHmamu (c 10 go 107)
3apakanu matpacbl ¢ moHocnoem TC, obpaboTaHHble
nonypaHom u 6e3 o6paboTkn. B TeueHue nepsbix 24 4
penpopykunmn Bupyca TF3C B moHocnoe TC Habnoganm
nosiBJieHNe OKPYIIbIX KNETOK, yBENIMUYEHHbIX B pa3mepe.
Yepes 48 u Bupyc TIIC Hauyan bonee akTVBHO pa3pyLlaTbh
MOHOCJI0M: Ha 35-45% - c nonygaHom, Ha 75-80% — 6e3
nonypaHa.

B nepuop makcumanbHoro pasnuuuna LUMO supyca
B MaTpacax (uepes 48 y nocne MHOKynALMmn) Npobbl 6binn
3aMOpOXKeHbI, U B AafibHeNlWeM B niaHLWweTax C nepBo-
HayasbHOM NMOCAfJOYHOWN KOHLeHTpaynen knetok 250
1 500 TbiC. KNn/cm?® 6bIn onpegeneH TUTP HaKONUBLLErocs
Bupyca B kneTtkax TC (1abn. 4). [losa nonygaHa coctaBunia
50 EQ.

Pe3ynbTaTbl MoKasanu pasnuuuvs B TUTpax B CTo v 6onee
pas (ot 2,25 go 5,37 Ig TUA, /cm®). 3To cBnaeTenbcTayeT
0 TOM, UTO MOJTyZAaH 3HAUUTESIbHO YBENTMYMBAET BbIPabOTKY
N®H B nepauuHoi KK TC.

MockonbKy ana Bupyca AYC yctaHosneHo, 4to MOH
0Ka3blBaloT CyLeCTBEHHOE BO3/Ie/CTBME Ha ero pernmKa-
L0 B 3aBUCMMOCTY OT BUPYNIEHTHOCTU M30J1ATa, 0COObIN
WHTepec NpeAcTaBss aHanm3 yyBcTBuTenbHocTH K OH
poccninckmx nsonaTtos [15]. [1ns aToro 6binm BbiOpaHbl ABa
BapuWaHTa BMpYca C pasnmyatoLLeinca cterneHbio BUPYeHT-
HOCTW ANsA CBUHEN: n3onat «Jlaszapesckoe 01/14» obnagan
100%-1 neTanbHOCTbIO, @ NeTanbHOCTb WTamma 8-N2 2
«OprHuoBo 02/14» 6bina He meHee 80%. [lo3a nonyaaHa
ona knetok CC coctasuna 50 E[L.

Ina Bupyca AYC 6bl10 YCTAaHOBIEHO HaslMyMe reHoB,
NPOAYKTbl SKCNPECCMN KOTOPbIX MHIMOUPYIOT BbIPaboTKy
N®H B MOHOUWTax 1 Makpodarax cBMHbU. Mpryem ans Bu-
PYNEHTHbIX N30MATOB 6bINO AOKa3aHO, YTO NPU NX pPenpo-
LyKUMW HabMIoAaeTca CYLeCTBEHHOE CHIKEHUE YPOBHSA
BbIpaboTky OH B MHMLUMpOBaHHbIX KneTkax [13].

Mo paHHbIM A. L. Reis n coaBT,, ynaneHune reHos mMysb-
TUreHHbix cemencts MGF 360 n MGF 505, oTBeTCTBEHHbIX
3a cnHTe3 nHrménTopos MMOH, n3 reHoma BMpPYNeHTHOro
Bupyca AYC cHUKaeT ero neTanbHOCTb ANA AOMALIHMX
cBuHen [14].

B npoBefeHHbIX SKCNepumeHTax Habnoganu cyuje-
CTBEHHYIO pa3HMLY B UyBCTBUTENIbHOCTY K BO34ENCTBUIO
N®OH y nsonara «/lasapesckoe 01/14» n wramma 8-Ne 2
«OpnHuoBo 02/14» Bupyca AYC. OTOT GpaKT NONHOCTbIO
cornacyetca ¢ BbiBogamu A. L. Reis n coaBT., NOCKONIbKY
B reHome wramma 8-N2 2 «OguHuoBo 02/14» BbisiBNeHa ae-
neuus B reHe 4R mynbtureHHoro cemencrasa MGF 505, oT-
CyTCTBYIOLAA B reHOMe n3onata «J/lazapesckoe 01/14» [3].

CnepoBatesibHO, B pe3yfbTaTe paboTbl onpenesneHbl
OCHOBHble MapameTpbl BANAHUA NHTePHEPOHOreHHON
aKTVBHOCTU MonyfaHa npu n3yyeHnn ocobeHHocTen pe-
npoaykuumn supycos PPCC, TF3C n AYC. O606LieHHble
pe3ynbTaThl NpeAcTaBieHbl B Tabnuue 6.

Takum 06pa3om, NpUHMMas BO BHYIMaHVE BaXXHYH0 pOrib
UHTepdpepoHa Npy PasBUTUN 3aALMUTHOTO MUMMYHUTETA
in vivo, BaXXHO HayuMTbCcA onpepenaTb in vitro cnocob-
HOCTb Pa3fINYHbIX LWITaMMOB UCMbITYEMbIX BUPYCOB CTUMY-
NMPOBATL U/UNN UHTMOGMPOBATL NPOAYKLMNIO MHTEPPEepOHa
B KneTkax; nogbupartb Hanbonee 3bdeKTBHbIE MHOYKTO-
pbl UHTepdepoHa, KOTopble MOXHO ByaeT 1CNosb30BaTb
AnA NpodUNaKTUKN 1 leYeHNa pasnnyHbIX 3aboneBaHuin
YKMBOTHbIX.

3AKNOYEHUE

B pe3ynbraTe npoBepeHHol paboTbl AnsA nepesnBa-
emoii KynbTypbl KneTok MARC-145 6bina ycTaHOB/IEHa
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yMepeHHan nHTeppepoHoreHHaa akTMBHOCTb NonyaaHa,
KOTOpasA npoaBunacb B CHMXKeHnn Tutpa supyca PPCC
Ha 0,25-1,50 Ig TUA, /cm® B 3aBMCMMOCTM OT WTamMMma.
OTn pe3ynbTaTbl COMNACYIOTCA C JAHHBIMY, NOMYYEHHbIMN
L. C. Miller n coasr. [17].

B TO e Bpemsa npu 1CNosib3oBaHMM NepeBUBAEMON Nn-
Hun kneTtok ClM3B He yaanocb BbIABUTb BANAHUA NONyJaHa
Ha penpopykumio Bupyca TFIC, 4To MOXeT 6bITb BbI3BaHO
nmbo oTcyTCcTBMEM NHTeppepOHOreHHOro BO3AenNCTBUA
ronyfaHa Ha flaHHble KNeTKu, 1mbo Tem, uto knetku CM3B
He 0651a3a10T CNOCOBGHOCTBIO 3P dEeKTVBHO NPOAYLMPOBaTh
NHTepdEPOH, MO3TOMY OHY HE MOTYT GbITb MCMOJIb30BaHbI
INA N3yyeHna MHTepdepPOHOreHHON akTUBHOCTI NONyAaHa.

Ona knetok TC oTMeuanocb CHUKeHe TUTPOB BMPYCa
Tr3C, wramm «JleHNHrpaackmine, B 2 pasa v bonee (ot 2,25
£0 5,37 Ig TUL, /cM®) B kynbType KneTok, npeaBapuTeibHo
06paboTaHHO NoNy[aHOM, MO CPAaBHEHNIO C TUTPAMU Ha-
KOMeHNsa JaHHOro BUPYCa B KyNbType, He 06paboTaHHOM
nonynaHom.

Mpwu aHann3e nHTepdpepoHOreHHOM akTUBHOCTIN MONY-
[laHa 1 ero BO34enNCcTBMA Ha penpoaykumuio supyca A4C
B NepBUYHON KynbType knetok CC yCTaHOBIEHO CHUXe-
HMe TUTPpa HaKomnneHwA ana nsonata «/lasapesckoe 01/14»
Ha 0,25-0,75 Ig TAAE, /cv?, a pns wramma 8-N2 2 «OpuHLo-
B0 02/14» — Ha 0,50-3,00 Ig FARE, /cm®, uTo CBA3aHO C OCO-
6eHHOCTAMM CTPYKTYpPbl €ro reHoMa.
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«KMP» ABUpYNeHTHbIiA MARC-145 +
«JTeHMHrpaacKuity CnaboBupyneHTHbIIA TC +
«JTeHMHrpaacKkuit» CnaboBupyneHTHbIit (n3B -
e «/InbuHoropckuit» ABupyneHTHbII CMn3B —
«KpacHopoHcKmit» ABMpYNEHTHbII 3B -
«Jlazapesckoe 01/14» JetanbHocTb 100% C +
we 8-N2 2 «OpuHu0B0 02/14» NeTanbHocTb > 80% (C +

«+» — NONOXKUTENbHbIi PE3YNbTAT; «+» — COMHUTENbHbII pe3ynbrat;
«—» — OTPULATENbHbII Pe3yNbTar.
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PE3IOME

PeTpocnekTuBHbIt aHanu3 nabopaTopHoil ANArHoCTMKY, NPOBOAUMOI B Poccum Mo onacHbIM BUPYCHbIM GoNe3HAM CBUHeA, Noka3an,
470 3a NOCNEAHNE CeMb NeT (Mepuoj peanu3auyn pacnopaxeHnil Poccenbxo3Haazopa no BLINOAHEHUIO MNAHOB FOCYAAPCTBEHHOTO
MOHUTOPUHT) 0TMeYaeTca yBennueHue 06bema oCyLecTBAAeMbIX UcCefoBaHuii. OfHAKO He BCerja MOXHO OfHO3HAuHO McTon-
KOBaTb MoJyyaeMble peynbTaTbl TeCTUPOBaHMIA, UTo TpebyeT YCOBepLIEHCTBOBAHNA AUArHOCTUYECKOI NPAKTUKY C YCTaHOBNEHNeM
npaBun NpoBezeHns npo6ooToopa, nabopaTopHbIX NCCIEA0BAHNIA, NPeACTaBNIEHIA MONYUYEHHBIX Pe3yNbTaToB. Tak, OCyLLeCTBAAEMbIE
BbIOOPOUHbIE UCCTIeI0BaHINA JOMKHbI ObITb MpeACTaBUTENbHbI B OTHOLLEHM 00CTIefyemblX CyOnonynaLyii, COOTHOCUTBCA € NpeBa-
NEHTHOCTbI Haj3Mpaemoii MHdeKLIK, 0TBeYaTb Tpebyemoii JocToBepHOCTU. Takxe TpebyeTca YCTaHOBUTb MeTOAbl NePBUYHOTO 1
MOATBEPXAAILLEro TeCTUPOBAHUA, YNOPALOUNTD UCMIONb30BaHNeE TeCT-cucTeM (06A3aTeNbHO BaMAMPOBAHHbIX) B MONb3y Haubonee
3QhekTUBHbIX 1 Hepoporyx. CO0TBETCTBYIOWMM 00pa3oM CMNaHNPOBaHHbIe U peanu3yemble MeponpuATUA Haa3opa (B TOM uncne
r0CYAAPCTBEHHDII MOHUTOPUHT) MO3BONAT MUHUMIU3UPOBATD GUHAHCOBbIE 3aTPaTbl U OAHOBPEMEHHO NOBBICUTD UX SGGEKTUBHOCTD.

KnioueBble cnioBa: nabopaTopHas AMarHoCTvKa, agpukaHcKas Uyma CBUHEIA, KNaccuueckas uyma cBuHeid, 6onestb Ayecki,
PenpoAyKTUBHO-PECMPATOPHbIii CUHAPOM CBIHEI, Hafi30p, MOHUTOPUHT.
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ABSTRACT

Retrospective analysis of laboratory diagnostics carried out in Russia for dangerous viral swine diseases demonstrated that during the
last seven years (the period when the Rosselkhoznadzor orders to implement National Monitoring Plans were executed) the amount
of performed tests had increased. But it is not always possible to read the test results unambiguously and that requires the improvement
of diagnostic practices supported by established rules of sampling, laboratory tests and obtained result submission. It means random
tests shall be representative for tested populations, correlate with the prevalence of concerned infection and meet the required certainty.
It is also needed to establish the techniques of primary and confirmation tests, requlate the use of test kits (validated) preferring the use
of the most effective and cheapest. Appropriately planned and implemented surveillance activities (including national monitoring) will
contribute to minimization of financial expenses and improve their effectiveness at the same time.

Key words: laboratory diagnosis, African swine fever, classical swine fever, Aujeszky’s disease, porcine reproductive and respiratory
syndrome, surveillance, monitoring.
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BONE3HM CBUHEN PORCINE DISEASES

BBEAEHUE

Poccuitickaa ®epepauns (PO) octaetca Hebnaromno-
NYYHOW NO PAJY ONacHbIX BUPYCHbIX GonesHel CBUHEN
[6, 12]. MpepoTBpaLleHrie pacnpoCTPaHEHNA UHDEKLNIA
1 03[J0POBJIEHNE TEPPUTOPUI CTPaHbl OT 3aboneBaHnii
HanpsaMyo 3aBUCUT OT 3PPEKTVBHOCTY peanimyemon cu-
cTeMbl Hag3opa. B oTcyTcTBME OdrLIManbHbIX HaA30PHbIX
nporpamm gerictaytowas B PO ctpykTypa cbopa 1 aHanvsa
3NU300TUYECKOW MHGOPMaLIM He MOXKeT oTBeYaTb pAaay
HacCyLLHbIX MeXAYHapOAHbIX peKoMeHAaLmni. 3To, BMecTe
CO CJIOXKHOW 3MM300TMYECKON CUTYauueil, TpebyeT coBep-
LIEHCTBOBaHMA CUCTEMbI HAZ130Pa, B YaCTHOCTY PerfameH-
Tauuu nopsAgKa nposeeHns, cbopa 1 aHanmnsa pesynbTa-
TOB AVArHOCTUYECKUX MEPONPUATUHIA.

CoBpeMeHHbI noTeHuran nabopaTopHbIX NCCnefoBa-
HUIA Ha aPpPUKaHCKYIO0 1 Knaccuyeckyto yymy ceuHer (AYC,
KYC), 6onesHb Ayeckmn (BA), penpofyKTuBHo-pecnupa-
TOPHbIN cnHapom ceuHen (PPCC) no3BonseT 4OCTaTOUYHO
ObICTPO M HAAEXHO NOATBEPXKAATb ANArHO3 Ha faHHble
NHbeKumn [2, 12]. B To e Bpems UMEIOLMINCA LWNPOKNI
ACCOPTUMEHT ANArHOCTUYECKNX TeCTOB ANKTYeT Heobxo-
OUMOCTb BbIOOPa TeX 113 HUX, KOTOpble B MEPBYI0 ouepesb
OTBEYAIOT Ha3HAYEHWIO NCCNIeJOBAHNI.

Mpu 3TOM OCHOBHbBIMY LIeNAMU CUCTEMbBI HAA30pa fAB-
nATCA:

— JAOKa3aTenbCTBO OTCYTCTBUA WU BblABNEHME NpU-
cyTCcTBUA 6onesHu/mHbekumnn;

— YCTaHOBJIEHME TeHAEHUNIA pa3BUTHA 6ONe3HN B BOC-
NPUMMUYMBBIX NOMYNALKAX;

— paHHee BbIAB/IEHNE IK30TUYECKMX UIN SMEPIKEHT-
Hbix 6onesHen [11, 12].

Peanusyemble cenyac B PO mepbl npodurnakTnkm
1 60pb6bl ¢ KIC, BA He NO3BONAIOT NPETEHAOBATL Ha MOJy-
YeHrie CTPaHOW NN ee OTAENIbHbIMU CyObeKTamMu Mexay-
HapogHoro ctatyca 6narononyuus. [ina sToro Heobxoau-
MO, YTOObI Y JOMALLHUX 1 COAEPKALLMXCA B HEBONE ANKMX
CBUHeN nocnenHue aea roaa (ans bA) unv oanH roa (ans
KYC) BakuMHaumMa He nposoaunack nmbo nmenacb BO3-
MOXHOCTb AndPepeHLMpoBaTb NPUBUTbLIX CBUHEN OT 3a-
paxeHHbix (cTpaTerua DIVA - Differentiation of Infected
from Vaccinated Animals) [12].

[lna 060CHOBaHHOrO peLleHns 06 N3MeHeHNN CTpaTe-
rum 60pb6bl (HanprMep, ANA 0TKasa OT BaKUMHaLUMK), Tak
e KaKk 1 Ans U3MeHeHuA cTatyca bnarononyyvs Teppu-

TOPWI CTPaHbl, HEOOXOAVMbI TOUYHbIE laHHbIE O pacnpo-
CTpaHeHWM 3apa3Hbix 60ne3HelN XMBOTHbIX (B TOM yncne
0 CKpbITOM HOCUTeNbCTBE). OHY AOMKHbI MOATBEPXKAATHCA
He TONbKO OTCYTCTBMEM 3asBIEHHbIX BCMbllleK 60ne3Hy,
HO 1 pe3ynbTaTamMy NpefCcTaBUTENbHbIX, LOCTOBEPHbIX
nabopaTopHbIX NCCNefoBaHU. B oTcyTCcTBUE Taknx Tpe-
60BaHMI Ha NPaKTVKe MOTYT 3anasfblBaTb C MOCTAHOBKOW
AMarHo3a, npexaeBpemMeHHO 00bABNATL 0340POBIEHHbI-
MW OTAEeNbHble TEPPUTOPUN CTPAHbI.

MpepncTaBneHHble B JaHHON paboTe pe3ynbTaTbl aHaNM-
3a OTYETHOCTU MO NPOBeAEeHNI0 1abopaToPHbIX Nccneao-
BaHuM no AYC, KYC, BA n PPCC Ha Tepputopun Poccun,
HapAay € oTeYecTBEHHbIMY METOA0NOrMAMM MO ycoBep-
LIEHCTBOBAHMIO AMArHOCTUYECKUX MeponpuaTun [4, 5]
N MEXAYHapoAHbIMY pekomeHaauuamu [12], 6yayT no-
ne3Hbl Npy pa3paboTke HOPMATNBHO-MPABOBbLIX aKTOB,
KacaloLmxca opraHm3aumm CMcTemMbl Hag3opa.

MATEPWAJIbI U METOAbI

[lnAa aHanv3a Ucnosib3oBanncb AaHHble Mo nNposefe-
HUIO NabopaTopHbIX UCCNefoBaHWA, NpeacTaBnaemMble
B JIEKTPOHHYIO rOCyfapCTBEHHYIO MHPOPMALNOHHYIO
cuctemy (TMC) «Betnc» [1], cBegeHNA BeTepuHapHOU OT-
yetHocTn OIBY «LleHTp BeTepuHapumn» (OIBY «LiB») [6],
JaHHble BceMnpHOM opraHusauymm 3gpaBoOXpaHeHmn
XKMNBOTHbIX (M3B) [12].

PE3YJIbTATbI U OBCYXXAEHUE

B Poccum snnsootnyeckas cutyauua no AYC yxypalua-
etca. IHpeKums pacnpocTpaHsaeTca BCe Aasnblie Ha BOC-
TOK CTpaHbl, B paHee 651aronoslyyHble permoHbl. B 2011-
2015 rr. B cpegHem 3a rof pernctpuposanocb 50 ovaros
Hebnarononyuna y AOMaLUHMX CBUHEW, a 3a NocnegHue
2 ropa 3TOT NMoKasaTenb Bblpoc B 3,6 pasa (puc. 1).

Mo apyrum BupycHbim 6onesHam — K4YC, BA, PPCC -
MMeeTCA HEKOTOPOe yiyulleHre SMM300TUYECKON CUTya-
LMK, YTO OTYACTU MOXKHO CBA3aTb C LUIMPOKOMACLLTabHOM
BaKUMHaumen cBuHeln. OfgHako 0b6paTHOM CTOPOHON ANn-
TeNIbHOM MaCcCOBOW MMMYHW3aLV >KUBOTHbIX (TPAANLIMOH-
HbIMW MpenapaTamm) ABASETCA BO3MOXKHOCTb GOPMUPO-
BaHMA BaKLUMHO3aBMCUMOCTN CBUHOBOAYECKMX XO3ANCTB.
Mpu 3TOM OTKa3 OT BakUMHaLuUM BegeT K MaHubecTaumm
Hebnarononyuns, npexae Macknpyemoro crneyuduryeckon

Puc. 1. JuHamuka Hebnazonony4usa u npogedeHuA sakyuHayuu no/npomus A4YC, K4C, bA, PPCC
y 0omawHux cauHeli 8 PO 3a 2011-2017 2. (0OaHHbie M3b, ®IBY «L|B»)
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2011 2012 2013 2014

— HccnenosaHo HE PPCC (Teic.) = = =[losomuTeanHo HE AYC

= = = [oAHHTENABHO Ha PPCC

2015 2016 2017

S WccnenosaHo Ha AMC (Teic) N Mccnegosado wa KUC (teic) I Mccnegosado Ha BA (teic.)

= a= o [JoN0MHTEABHD HB BA

= e & MoAoHHTEABHD Ha HHC

Puc. 2. JuHamuka nposedeHus 1a6opamopHsix uccnedosaHuti Ha A4C,

KYC, BA, PPCC 8 PO 3a 2011-2017 22. (OaHHbie OIBY «L|B»)

npodunaktTnkoin. Mepbl 60pbbbl ¢ 3ab60neBaHEM B TaKNX
cylyyanx yalle Bcero 6yayT CBOAUTLCA K BO3OOHOBNEHWIO
npoBeAeHNA NMMYHM3aLUN CBUHEN, MOCKONbKY HOTUU-
Kauma BCMbIWKN MHbEKUMM 03HavaeT a4nia CBUHOBOAYe-
CKOTrO XO3AMCTBa 3HaUUTENbHbIE SKOHOMUYECKME NoTepu
13-3a BBeEHNA COOTBETCTBYIOLLNX OrPaHNYEHNIA.

HecmoTps Ha CHUXeHMe ymcna HebnaronosyyHbix
nyHkToB no KYC, pernctpmpyembix B NONyAALUN JOMALL-
HUx cBuHel (c8 82011 . go 182017 I.), eXKerogHo yBenu-
UMBaETCA YMNCIO0 NPOoBOAMMbIX B PO BakLMHaUuMn NpoTus
JaHHoro 3aboneBaHuA (3a 7 net - B 1,7 pasa). B Hawen
CTpaHe MacCoOBO NMPVMEHAIOT »K1Bble BaKLUHbI NpoTne KYC,
NOCKONbKY cyLecTtaytowme DIVA-BaKLMHbI OpOXKe 1 yCTy-
naioT BUPYCBaKLMHAM MO MMMYHOFe€HHOCTU, 0COBEHHO
Nno cnocobHOCTV GOPMUPOBATb PaHHIOI 1 KONOCTPab-
Hyto 3awuTy [9, 10].

[na ummyHunsaumm ceuHer npotus bA B Poccun Tak-
Ke WMpPoKo ncnonb3ytoT He DIVA-BakuuHbI, HecMoTpA
Ha MMeIoLWNIACA aCCOPTUMEHT MapKMPOBaHHbIX Npenapa-
TOB NpoTMB BA, KOTOpble N0 MMMYHOFeHHbIM CBONCTBaM
BMOJSIHE COMOCTaBVMbI C TPAAULMOHHBIMMK BaKUmHamm [8].
[encTeyiowme NHCTPYKLMM NO NPUMEHEHUNIO TaKKX Mpe-
napaToB NpeanucbiBaloT NPOBOANTb MMMYHM3aLMIO CBU-
Hell TONbKO B HEGMArononyyHbIX 1 yrpoxkaembix no bA
x03ANcTBax. Mpn 3TOM eXKerofHbli 06bemM UMMyHM3aLMiA
npotns BA B PO cocTtaBnAeT 12 MiH ronoBoobpaboTok,
YTO He CO06pa3yeTCs C AeKnapupyemMbiM B Halle cTpaHe
3a nocnepHue 4 roga 6narononyunem no BA.

Mo gaHHbIM BeTepMHapHOM OTYETHOCTU, 3a nocnes-
Hue 7 neT 6bIN10 3aperncTprMpoBaHo 22 HebnarononyyHbIx
no PPCC nyHkTa. O6bem exerofHbIx BakLMHaLMiA TpoTUB
PPCC B Poccrm cocTaBnss 0Komo 4 MJTH rofioBO06paboTok.

JlabopaTopHas AnarHoCTUKa BUPYCHbIX 6one3Hein cBu-
Hel B Poccnn ocywecTBnAeTcA B paMmKax BbIMONIHEHWA pas-
JINYHBIX NPOrPaMM KaK permoHanbHoro, Tak u degepanb-
HOro YPOBHSA. YNOTHOMOYEHHble B 0651aCTV BeTepUHapum
opraHbl UCNONHUTENbHON BnacTu cybbekToB PO cobupatot
1 B YCTAHOBJIEHHbIE CPOKU HanpaBsnAlT cBeAeHuA (Mo yT-
BEPXKAEHHbIM dopmam 4-BeT A, 4-BeT b) 0 NnpoBefieHHbIX
OVarHoCTNYeCKMX nccnepgoBaHuax B MuHcenbxos Poccun
(paHHble obpabaTtbiBatoTca B OIBY «LIB») [6, 7]. AHanu3

3TUX CBEHEHWI MOoKa3biBaeT, UTO 06beM NMPOBOANMbIX
B PO 3a nocnegHue roabl nccnegosanuii Ha AYC, KYC, BA,
PPCC B Lenom conocTtaBum C YpOBHEM OMacHOCTH, npea-
cTaBnsaemMbiM 3TUMU nHbekumamun. Tak, Ha AYC npoegeHo
nccnefoBaHuii B 4 pasa 6onblue, yem Ha KYC, n B 26 pa3
6onbLue, ueM Ha bA (puc. 2).

MpepncTaBnaemble cBeleHUA NO3BONAT CYAUTb NLLb
06 06Wyx 06beMax UcciefoBaHni, NPOBOAUMBIX B CTPa-
He, MOCKOMbKY AOCTYMHbIE AA aHann3a OTYETHble JaHHble
He coflep»aT cBeAeHui 06 NCNoNb30BaHHbIX MeTodax fa-
60pPaTOPHO [NArHOCTUKN.

B cBA3U C 3TUM AeTanbHOMyY aHanu3y 6binu nogsepr-
HyTbl 6onee NoapobHble oTyeTbl 32 nabopaTopuii, Noage-
AoMCTBeHHbIX Poccenbxo3Haasopy, rae ¢ 2011 r. B cooT-
BETCTBUM C NpriKasamu «O 1abopaTopHbIX NCCIe[OBAHMSAX
B paMKax peanu3auum meponpuatui Poccenbxo3Hagsopa
ana obecneyeHns BbINonHeHUA TpebosaHmi CornalueHns
BTO no COC npwu BcTynneHum Poccrm B BTO» npoBogATca
nccnefoBaHuA No BbiNosIHeHMo MNnaHa rocyfapcTBEHHO-
o 3MM300TONIOrMYECKOr0 MOHUTOPUHIa 0C060 OMaCHbIX
6one3Heil XNBOTHbIX (fanee — rocyfapCTBEHHbI MOHUTO-
puHr). CBegeHnA O pesynbratax UccnefoBaHnin Mo mepe
nx BbinonHeHna BHocAaTcA B [NC «BeTnc». B KoHLe roga
yupexaeHus, 3aieicTBOBaHHble B peanun3aumm rocyaap-
CTBEHHOIO MOHUTOPWHIA, NMPEeACTaBNAT UTOrOBble OTYe-
Tbl O BbINOJIHEHHbIX NCCNIEA0BAHMAX ANA UX nocneayoLe-
ro aHanu3a, nposoaunmoro B ®IreY «BHUU3X» [1, 3].

B pamKkax rocygapcTBeHHOro MOHUTOPWHIa NPOBOANT-
cA HabnoaeHVe 3a TakMMM 3apa3HbIMU 60N1e3HAMU CBUHEN,
Kak AYC, K4C, BA, PPCC, TpaHCMMCCYBHDbIN FaCTPOSHTEPUT
csuHen (TrC), poxa, nactepennes, calbMoHennes, xna-
MUANO3, TPUXMHeNne3 u ap. B 3aBucnmocT ot o6bekTa
HabnogeHns (3apa3Horo areHTa) pasfinyaeTcsa YMcio nc-
C1leloBaHUI 1 NCNONb3yemMble MeTOAbl NabopaTopHO Au-
arHOCTUKW. B KauecTBe NocneaHNX NCNOMb3YIOTCA METOAb,
pekomeHpoBaHHble M3b [12]:

- OO6HapyXeHue reHeTMYeCKOro mMatepuana Bupyca
C MCNOJIb30BaHNEM PasfiyHbIX BapUaHTOB NOMMepPa3HON
uenHown peakuunn (MLP);

- unaeHTUdMKaLMA BUpPYCa C MOMOLLbIO peakumm npa-
Mo ummyHodnyopecueHuymu (PINO);
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Puc. 3. JlabopamopHeie uccnedosarus Ha AYC, nposodumble 8 Poccuu 8 pamkax

20cy0apcmeeHHo20 MoOHUMopuUHaa (0aHHsele [UC «Acconb»)

— BUPYCOBbIAENEHNE Ha YYBCTBUTENbHbIX KyNbTypax
KNEeToK;

- MoCTaHOBKa 61onpobbl ¢ MCNob3oBaHUeM nabopa-
TOPHbIX >KUBOTHBIX;

— ObHapy»XeHUe aHTUreHa BUpYca Uim cneyndpryeckmx
aHTWTEN K HeMY C MCMOMb30BaHeM MeToda MMMYyHObep-
MeHTHoro aHanu3sa (MOA).

[nHamMmrKa npoBefeHna nabopaTopHbIX NCCefoBa-
HUM Ha AYC B pamKax rocyapCTBEHHOrO MOHUTOPUHIa
(puc. 3) cBMAeTenbCTBYET, YTO 3a NocsiefHue 7 neT Bbl-
nosnHeHo 6osnee 550 Tbic. TecTupoBaHuin Ha AYC, 13 HUX
nojasnsAwLWas 4Yactb — ¢ nomoubio metonos IMNLUP (67%)
1 UOA (31%). Mpu nposepeHnmn 380 TbiC. NCCnefoBaHU
meTtogom [MUP BbiaBneHo 1645 nonoXuTenbHbIX NPob
(0,4%), a 173 Tbic. uccnepoBaHunin metonom NOA (obHa-
pyxeHue aHTuTen K Bupycy A4C) — Tonbko 31 (0,018%).
Mpwn 3TOM 28 13 3TOrO YMCna - B pasrap anusootun AYC

Ha OiHOM U3 KPYMHbIX CBUHOKOMMNEKCOB Tynbckow 06-
nactm e 2014r.

B T0 e Bpems, No AaHHbIM EBPOMENCKUX BeTeprHap-
HbIX cnyx0, 3a neprog ¢ 2014 no 2017 r. B CTOHUU 06-
Hapy»keHo 350 npob oT AuKMX KabaHOB, NMEIOLUX aHTU-
Tena K Bupycy AYC (I. Nurmoja, 2017), B Monblue - 6onee
150 Takux npo6 (G. Wozniakowski, 2017), B Jlutee - 60-
nee 90 (S. Pileviciene, 2017). CymmapHO 3a ynoMAHYTbIN
nepuop B NePeUYnCIEHHbIX CTPaHax Oblfo uccnefoBaHo
okono 115 Tbic. Npo6 OT ANKKX KabaHOB, NPU 3TOM C Kax-
[blM roOM yBeNiMumMBanach BbiABNAEMan ceponpeBaneHT-
HOCTb (B OCHOBHOM 3a CYeT OTCTPENAHHbIX XNBOTHbIX):
c0,7% B8 2014 r. 0 0,4% B 2015 T.,0,6% B 2016 T. 1 1,0%
B2017r.

Mpu nabopaTtopHoi anarHoctuke AYC yacTo B Kaue-
cTBe nepBuyHoro Tecta npumenaioT MNUP, a ana Bepndun-
Kauuy nosiyyaembix pesynbTaToB MOSOXKMTEbHbIE U CO-

Puc. 4. JlabopamopHeie uccnedosarus Ha K4C, npogodumesle 8 Poccuu 8 pamkax

20cy0apcmeeHHo20 MOHUMopuUHaa (0aHHsele [NC «Acconb)
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MHUTENbHble NPobbl foNonHUTeNbHO uccneaytot B PINO
n/Vinv MeToLOM BUPYCOBbIAENIEHMSA, UTO MOATBEPKAAETCA
BbICOKVM YMCIIOM MOJIOXKMTENbHbIX Pe3ynbTaToB Npw AaH-
HbIX nccnefoBaHusx. Tak, n3 11,7 Tbic. Npo6, nccnepgoBaH-
HbIx meToom PIN®, BbisBneHo 249 nonoXxuTenbHbix (2%),
au3 1517 npo6, nccneaoBaHHbIX METOLOM BUPYCOBbIAE-
nenus, — 606 (40%).

[rHamunKa npoBefeHna NabopaTopHbIX MCCNefoBaHUIA
Ha KYC (puc. 4) cBupeTenbCTBYeET, YTO Hambosbluee Ynco
OMarHOCTUYECKUX NCCNIefOBaHN peann3oBaHo C NOMO-
wbto MDA: 3a 7 neT nx nposefieHo 6onee 243 ToiC. (65,9%
oT obuwero umcna). Ha metog MLP npuxoantcs 33,7% Te-
CTMpoBaHUiA, a Ha metog PMN® - Bcero 0,4%.

AHanu3 nmeroLernca OTYeTHOCTY NoKasan, YTo Hau-
6orbluee YNCIO0 NO3UTUBHBIX PE3YJIbTaTOB MOyYeHO Npu
TecTpoBaHuu npob metogom NOA (54%). OnHako 3Tn
pe3ynbTaThl CJIOKHO MHTEPMPETUPOBATh. Tak, Mo oTYeTamM
psapa nabopaTtopuii, B OTAENbHbIX PErroHax CTpaHbl Bce
nccnepoBaHHble B VIOA npobbl 6binn cepoHeraTtrBHbIMMK
K KYC, uero 6biTb He fOMIKHO, MOCKOJIbKY MOBCEMECTHO
NPUMEHSIOTCA BaKUMHbI MPOTUB AaHHOTrO 3a60sieBaHMA.
JIn6o npu 3anonHeHUN Gopm oTYeTa OOHAPYKEHNE aHTV-
Ten y CBUHeN B NPUBUTBIX CTaflax He CYMTanoch 3a nomo-
XKuTenbHble cnyyam (4Tobbl He cnyTaTb C Hebnarononyuu-
em), NMnbo MaccoBO MCCNeAoBaNNChb KapaHTUHUPYeMble,
HenpurBUTble CBUHbM, 3aBE3EeHHbIe 13-3a pybexa, oaHaKo
nocnefiHee He COOTBETCTBYET Ha3HaUYEeHUIO NPOBEeAEHNA
MOHUWUTOPUHIOBbIX NCCNIEA0BAHNIA.

[aHHble oTueTOB ApPYrmx nabopaTopuin yKasblBatoT, 4To
B pAge pernoHoB cTpaHbl (Mockosckasn, Kypckasa, Opnos-
ckan obn. B 2014 r,; KanuHuHrpagckas, Kypckas, Opnos-
cKas 0611. B 2015 r,; 3abalikanbckuin Kpai, pkyTckasa o6n.,
Pecny6nuka Antain B 2016 r.) 6biin BbiABEHbI cneymdu-
yeckue aHTuTena K Brpycy KYC B npobax OT *KMBOTHbIX 13
HernprBMTOro CTafa, YTo MOXKeT YKa3blBaTb Ha UHGMLMPO-
BaHMe XMBOTHbIX. Mexay Tem 3a aHanu3mpyembliii nepuros
B MepeuncneHHbix pernoHax cnyvam KYC He pernctpu-
poBanuch. K coxkaneHuio, no otyetam BetnabopaTopuin
(B TOM umncne B T'MC «Acconb») OTCYTCTBYEeT BO3MOXHOCTb
npocneanTb NpoBefeHre NocneayoLWmnX nabopaTopHbIX
nccnenoBaHWi Ana foKasaTenbCTBa OTCYTCTBUA UHPeK-
LMK B NMOA03PUTENBbHBIX CYONOoNynALUAX >KUBOTHbIX.
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Metogom MLP 3a 7 net nonyyeHo 54 nonoxurtenb-
HbIX pe3y/nbTaTa Ha obHapyXeHue reHoma Bupyca KYC,
a B PMN® yncno no3mtusHbIx Npob coctasmno 14. Konwu-
YyecTBO HOTUGULMPOBAHHbIX 3a 3TK rofbl Bcnbiwek KYC
He coBMagaeT C NpuBeAeHHbIMN JaHHbIMU, MOCKOSbKY He
BCe BblABNIEHHbIE CJlyYan OGbln JMarHOCTMPOBaHbI B paM-
Kax NpoBefAeHA rocyiapCTBEHHOrO MOHUTOPUHTa. Kpome
TOro, B OfHOM U TOM »Ke ouare, Kak NpaBuo, NccyiefoBanm
He ofiHy Npooy.

HecmoTpAa Ha Bblweyka3aHHoe, pe3ynbraTbl MMLP
1 PMIN® nctonkoBaTb He B MpUMepP NpoLue, Yem pesyrb-
TaTbl, nonyyeHHble B UDA. Tem 6onee uto noTeHUManbHO
MMeeTCA BO3MOXXHOCTb TOUHON AnddepeHLmnanbHom ara-
FHOCTUKM, Kakol BUpYc KYC 06Hapy»KeH — BaKLUHHbIV v
nonesow (Mo pe3ynbTratam NPoBeAeHNA PeCTPUKLNOHHOTO
aHanm3a/ceKBeHMpPOBaHNA).

C uenbto N3yyeHnsa 6MONOrMUYECKNX CBOWMCTB BbleneH-
HbIX M30NATOB N MOMOSIHEHNA KOMEKLUUN MUKpoopra-
Hu3moB B OI'BY «BHUWN3X» nposogunucb nccnepgosaHuns
no BbigeneHuio Bupyca KYC Ha 4yBCTBUTENbHBIX KYSbTypax
KNeToK. 3a aHaM3npyemblii nepuog npoBeaeHo 343 Taknx
nccnefoBaHuA.

[vHamurKa npoBefeHNA 1abopaTopHbIX TECTUPOBAHUIA
Ha BA (puc. 5) cBMAETENbCTBYET, UTO C MOMOLLbIO MPAMbBIX
mMeTofoB (BMpyconorud, 6ronpoba) nposesneHo 251 nc-
cnefoBaHuve, MpU 3TOM pe3ynbTaTbl OKa3anucb oTpuLla-
TeJIbHbIMMU.

MopaBnAwWwana macca Bcex uccnegoBaHuin Ha BA
(80 99,8%) npoBoAMIach C MOMOLLbIO KOCBEHHbIX METOLOB
(06Hapy»xeHme cneunduyecknx aHtuten B OA). B 1o xe
BpPEeMA 13-3a MacCoBOro nNprMeHeHna B Poccum BakUmMH
npotns BA CnoKHO MHTepnpeTupoBaTb NOJSyYEHHble
B IOA pe3ynbTaTbl (44% NONOXUTENbHDBIX).

Tak, no oTyeTam paga BeTnabopaTopuin, UMenucb ciy-
Yyau BblABNEHNA cneunduyecknx aHTuTen K Bupycy bA
B Mpobax OT CBUHEN 13 CTafia, He NOABEPraBLLEerocs BakLu-
Hauuu (Benropopckas, BopoHexckasn, MockoBckas o6n.,
KpacHospckuia, CtaBpononbckuin Kpas B 2014 r.; Pecny6-
nnka Xakacua, KpacHoapckui, CTaBpononbCKUim Kpas,
CeeppanoBckada o6n. B 2015 r.; MipkyTckaa o6n., CtaBpo-
nonbckuii Kpaw B 2016 r.; Pecnybnukn bypaTusa, Xakacus,
3abarkanbckuin, KpacHoAapckuii, CTaBpononbckuii Kpas,

Puc. 5. JlabopamopHsle ucciedosaHus Ha bA, npogooumele 8 Poccuu
8 paMKax 20cy0apcmeeHHo20 MOHUMOopUHaa (0aHHele [NC «Accorb)
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Puc. 6. JlabopamopHeie uccnedosaHus Ha PPCC, nposooumsie 8 Poccuu 8 pamkax

20cydapcmeeHHo20 MoOHUMopUHaa (0aHHsle [VIC «Acconb»)

WpkyTckan, CBepanoBckas 061. B 2017 r.). 3To Bbi3blBaeT
HaCTOPOMEHHOCTb, MOCKOJIbKY MO MMEKLMMCA OTYeTaM
HeT BO3MOXHOCTU YTOUHUTb, NPOBEfEHbI I B MOSHOM
obbeme MeponpuATKA, JoKa3biBalowwme 6narononyune
no bA B ynomaHyTbIX CTagax.

JvHamrKa npoBefeHMA NabopaTopHbIX TeCTUPOBA-
HUiA Ha PPCC (puc. 6) cBUAETENbCTBYET, YTO Hanbonbluee
KonunuyecTtBo uccnenoBaHuii (81%) BbIMOMHANOCL C NO-
molbto MDA, npr 3Tom 3HaumTenbHas Yactb Npob (31%)
0Ka3aJIMCb MOJIOKUTENTIbHBIMU, YTO MOXET OObACHATLCS OT-
CYTCTBMEM HOPMATUBHbIX OrPaHUYEHU MO NPOBEAEHUIO
nccnefoBaHnin (KOCBEHHbIMI MeToamu) no GoHy Bakuu-
HUPOBAHHOTO MOrONOBbA.

1311581 nposepeHHoro metogom MNUP nccnegosaHna
328 menn NonoXnTeNbHbIN pe3ynbTar (2,8%), 4To yKasbl-
BAeT Ha Hebnaronosnyune paga CBUHOBOAUECKUX XO35NCTB
Poccrmn no PPCC. O ToM »e MOXKeT CBUAETeNbCTBOBATbL 06-
Hapy»eHue aHTuTen K Bupycy PPCCy XXMBOTHbIX 13 Henpu-
BUTbIX cTag (benropoackan, Kypckaa o6n., Mprmopckuii,
Xabaposckuii Kpaa B 2015 r.; TiomeHcKas, Hosocnbup-
ckasa o6n., Mprmopcknii, Xabaposckuii Kpas B 2016 r.;
Kypckaa CBepanoBckas, Teepckas, NpkyTckas obn., Mpu-
Mopckui, NMepmckun kpaa B 2017 r.). B oTUETHbIX AaHHbIX
3a 2017 r. umeloTcA cBefieHnA 06 obHapyxeHun B VIOA
npoo, «NONOXKNTENbHBIX MO HaNMYKIO NaToreHa», B Moc-
KoBcKoli (599 npo6), HoBocnbupckoii (20), MckoBcKoii (3),
Ceepgnosckoii (20), Tomckon (6), TiomeHcKo (4) obn.
n B Pecny6nuke bawwkopTocTaH (1).

MpoBeaeHHbIN aHaNn3 YyNnoMAHYTbIX OTYETHbIX JaH-
HbIX YKa3blBaeT, UTo Npu oTcyTcTBUMN B PO pernameHTu-
pyOLWMX HaA30PHbIX MPOrpamMmm BbinosiHAeMble nabopa-
TOpPHbIe NCCNEefoBaHNA He BCErga OTBEYaT OCHOBHbIM
uensam Hagsopa. Tak, TPyAHO cunMTaTb 0OO6OCHOBaHHbIM
noATBepPXKAeHNe NPoBeAeHNA BaKLMHaLUN MacCOBbIMY
nccnegoaHmamm metogom NOA. Tem 6onee UTo oLeHKy
3¢ beKTBHOCTM BaKuMHaUumM LenecoobpasHee NpoBo-
AVTb MO KOMMYeCTBEHHbIM MeTogonoruam. Hanpumep,
peakuua HenTpanusauum, B otnnure ot VIOA, nossonsa-
€T He TOJIbKO YCTaHOBUTb GaKT Hannuus cneunudryeckmnx
AHTWTEN, HO 1 ONPEeAENUTb TUTP BUPYCHENTPANU3YOLNX
aHTUTen.
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[Jpyroi Hepa3yMHOWN KpalHOCTbIO ByAeT 1 0TKa3 OT UC-
nonb3oBaHnA MeTopa VIMA, NOCKONbKY NPy ero KOPPEKTHOM
NPVIMEHEHUV MOJTYYalOT OHO3HAYHbIE pe3ynbTaThl (Mpu 06-
Hapy»KeHWM KaK aHTUreHa, Tak U aHTUTeN), CBULAETENbCTBYIO-
LWue 06 NHGULMPOBaHNI He MOABEPraBLUMXCA BaKUMHaLMN
MKMBOTHbIX, @ AUCKpUMUHUPYtowme NDA-Habopbl ana obHa-
PYeHUA MapKep-aHTUTeN NPeLCTaBAIOT LIeHHYI0 BO3MOX-
HOCTb BbIABIEHNA NHOULIMPOBAHHbBIX XMBOTHbIX Cpeau Npw-
BuTbIX DIVA-BakuumHom npotns KYC, BA v gp.

OpHako NpocToTa, AeLleBn3Ha, CKOPOCTb MOCTaHOBKM
N®A, BO3MOXKHOCTb NPOBefeHNA MacCoBbIX NCCNeAoBa-
HUIN He AOMXKHbI ABNATbCA onpegensalwyMmmn dakrTopa-
MU Ans Bbibopa JaHHOTO MeTOAa B KayeCcTBe OCHOBHOTO.
K Tomy e vaue uyBcTBUTEenbHocTb WOA (Hanpumep,
Nno o6GHapyXeHUI0 aHTUreHa) YCTynaeT ApYyrum Tectam,
Takum Kak MUP, PMIN®, BupycosbigeneHuve. icxops 13 Bbl-
LenepeymnciieHHoro, 6b1i10 6bl paLMoHaNbHbIM YCTaHOB-
neHue pAfa orpaHNYeHnin No npumeHeHuo metoaa MOA
B paMKax rocyjapCTBEHHOTO MOHUTOPUHTa.

Tak, cnepyet oTkasaTbCA OT UCC/IeA0BaHNIA MO 0OHapy-
XKeHuto cneundryecknx aHTUTEN Y >KUBOTHbIX MOC/e BaK-
LmHaumm (3a nckntovyeHnem DIVA-BakumH npoTue KYC, BA)
Unu ana paHHero obHapyxeHna AYC B GnarononyyHbix
no 3abonesaHuio cybbekTax PO (MockonbKy nocnepHee
pe3ynbTaTuBHee NpoBoamMTb ¢ nomoLbio MLP v PIN® [2]).
C yyeTom eBpOMNencKoro onbiTa MCCNefoBaHNA METOAOM
N®A no obHapyxeHuto aHTureHa/aHtuten A4YC cnepyet
LOnNoNHATb TecTupoBaHueM B MLP npo6 oT Tex e nogo-
3pUTENbHBIX XUBOTHbIX [12].

B HacTosLee Bpemsa OCHOBOW ccTeMbl cbopa BeTepu-
HapHo oTyeTHOCTY B PO ABNAIOTCA CBeAeHA, NpeAoCTaB-
nsemMble CyObEKTOBbIMY BETEPUHAPHbBIMY YUPEXAEHUAMN
Nno yCTaHOBNEHHbIM GOpMamM COOTBETCTBYIOLEro perna-
MeHTa [7]. HegoctaTkaMmn faHHOW CUCTEMbI ABAAIOTCS ee
TPYAOEMKOCTb M HEOMepaTUBHOCTb, CBA3aHHbIE C MpakK-
TUYECKN PYYHbIM CO60OpPOM 1 06paboTKon MHGopMaLny,
n3nuwHee 0606LleHre faHHbIX (HanprMep, MO MeTofo-
NIOrnn NPOBOAMMbIX UCCNeoBaHN), Pa3pO3HEHHOCTb
no o6bemy npefocTaBAAeMbIX CBefieHUI, OTNNYaIoLLAACs
[OCTOBEPHOCTb MHOPMaLMK NO OTAENbHBIM 3apPa3HbIM
6onesHAM.
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YcTpaHeHUo yKa3aHHbIX HEJOCTAaTKOB MOXET Cnocob-
CTBOBaTb HoJiee WMPOKOe MCMNONb30BaHME INEKTPOHHbIX
nHbopPMaLMOHHbIX crucTem, Hanpumep MMC Poccenbxos-
Hap3opa «Becta», «Acconb», «MepKkypun» 1 gp. MHTerpa-
umA ykasaHHbix [NC B eguHyto cpepny (c o6begnmHeHnem
6a3 fAaHHbIX) CNocobHa 3HaUNTENbHO YBENNUNTD UX GYHK-
LIMOHANbHOCTb 1 NPEAOCTaBUT BO3MOXKHOCTb MCMOMb30Ba-
HMA X B KAUeCTBE aBTOMATU3MPOBaHHbIX CUCTEM Hafi30pa
N KOHTPOJS 32 3aPa3HbIMU 6ONE3HSIMM XKNBOTHbBIX.

BmecTe ¢ TeM He06X04MMO YCOBEpPLIEHCTBOBATb CY-
wectsytowme MNC (B yactHocTH, «Acconb», «<BecTy»), npun
3ToM TpebyeTcAa CKOppeKTUpOoBaTb MPOTOKOMbI BBOAA
[aHHbIX 418 OQHO3HAYHOW NHTEPNPeTaLnnN pe3ynbTaToB
NCCNefoBaHN C yCOBEPLUEHCTBOBAHMEM 31IEKTPOHHbBIX
$GOPM OTUETHOCTU He TONIbKO ANs BbICTPOI CTaTUCTUYe-
CKOW 06paboTKN HaKanIMBaeMblX CBeAEHWI, HO 1 AN
3MNN300TONOrMYECKOrO aHann3a, B TOM YnCsie C BO3MOX-
HOCTbIO OTC/IEeXMBaTb pe3yNbTaTbl UCCIeAOBaHN (Kak
NoNIOXKUTENbHbIE, TaK U OTpULaTeNbHbIE) Ha YPOBHE OT-
JeNbHbIX CTag XUBOTHbIX (C YKa3aHMEM YMCIIEHHOCTU
obcnepyemon cybnonynaumMy ans oueHKN penpeseHTa-
TUBHOCTM NPOBOAMMbIX nccnefoBaHuii). OyHKLMOHan
nmeloWwnxca cuctem Tpebyetca pacwmputb cbopom
CBeLeHUN No pesynbTaTam NPOBeAEeHUA SNN300TONOMU-
YecKunx pacciiefoBaHui.

3AKNIOYEHKE

MpoBogumbie B PO Hapg3opHble ArarHocTUyeckme me-
ponpuATUA HeO6XOAUMO [OKYMEHTaNIbHO perfiamMeHTu-
poBaTb, C KOOPAMHALMEN Ha NpecsiefoBaHNE OCHOBHbIX
uenelt Hag3opa. CHUXKeHKe 3aTpaT, CBA3aHHbIX C pedop-
MUPOBaHMEM AeNCTBYIOLWEN CUCTEMbI, BOSMOXHO C MOMO-
LWblo CcnefyoLmx AeNCTBUN:

— paHXMpPOBaHMA CNMUCKa nofnexawmx Hagsopy 6o-
Ne3Hel C COKpaLLeHEM YMCTIA NCCIedoBaHNIA MO Tem 13
HIX, KOTOpble He HeCyT NOTeHLManbHOro pucka npuymHe-
HVA 3HAUNTENbHOTO Ylep6a;

-  WCNOJIb30BaHWA TONIbKO TeX METOA0B TECTMPOBAHNA,
pe3ynbTaTbl KOTOPbIX MOXXHO OAHO3HAYHO UHTEPNPETUPO-
BaTb NPW CNOXMBLUENCA SNN300TUYECKON CUTYyaLuK;

— yBenMyeHuA yncna nabopaTopHbIX NCCNefoBaHWN,
NPOBOANMbIX MPY MAaCCUBHOM Hag3ope (MHUMAEHTHaA
OMarHOCTMKa), 3@ CYeT COKpaLLeHNA akTUBHOIO Haa3opa
B TEX CJlyyasx, KOrga COMHUTENbHbI NpecnegyemMble Lenm
npoBefeHNa NCCNeaoBaHNIn U/ HEBO3MOXKHO obecne-
ynTb 06CNefoBaHNE penpe3eHTaTUBHbIX BbIGOPOK Npob
Ha ypOBHe, COOTBETCTBYIOLLEM NpPeBasieHTHOCTY 3abone-
BaHWA 1 Tpebyemolt LOCTOBEPHOCTN UCCNIeOBaHNIA;

-  pernameHTauuu pauMoHanbHOro NopafaKka TecTpo-
BaHMsA Npob ¢ onpefeneHneM BO3MOXHOCTU UX MyNNpPO-
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BaHWA N5 NepPBMYHOro 06C/eJoBaHNA CXO4HbIX Py
XKMBOTHbIX, OTKa3a OT Ay6nmpyioLwmux nccneaosaHmin (oT-
npasKkun B pedepeHTHble nabopaTopui yxe ncciefoBaH-
HbIX OTPULLATESNIbHBIX MPO6);

— COCTaB/eHWs O6LLEro niaHa UCCNefoBaHNiA, BbINos-
HAEMOro KaK B pamkax dpefiepanbHOro niaHa MOHUTOPUH-
ra, Tak ¥ B pamKax Cy6beKTOBbIX MpOrpamm.
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PE3IOME

lpenctaBneHbl pe3ynbraTbl afanTaLuy U30NATOB BUpyca ALypa Tna 0, nofyyeHHbIX U3 AreHTCTBA NO KaPaHTUHY XKUBOTHBIX 1 pacTeHii
Pecnybnuku Kopes, K KynbTypam KneToK v 0praHiu3my CBUHEN, 3y4eHua uX UHEKLIMOHHOM 1 aHTUTEHHOI aKTMBHOCTM, CTabUABHOCTI MU
naccupoBaHuy B nepesiBaemoii Kynbtype Knetok MCMK-30. [poBeseHo n3yyeHue aHTUreHHOro COOTBETCTBIA MONEBbIX U30MATOB BUPYCa
Awypatina 0 2014-2015 rr., nonyyeHHbIX 13 AreHTCTBa N0 KAPaHTUHY KUBOTHbIX 11 pacTeHuit Pecnybnuku Kopes, poccuiickim 1 3apybes-
HbIM NPOM3BOACTBEHHBIM LUTaMMaM Bupyca Awypa Tuna 0. Ocoboe BHMMaHwe yaeneHo noa6opy A03bl 3apaxeHna AnA KyAbTUBUPOBAHUA
Bupyca B knetouHoit auHum 1CTK-30 ¢ ienbio nocnesytoLLero noayyeHa aHTUreHHbIX NpenapaTos v NPOTUBOALLYPHbIX BaKLH. Pe3ynbTa-
Tbl U3yYeHNA LUTAMMOB NOCAYXKIUAN OCHOBaHWEM ANA ANOHNPOBAHMA UX B KOMNEKLMIO LUTAMMOB MIKpoopraHin3moB OTBY «BHUN3MK».

KntoueBble cnoBa: Bupyc Alypa, Pecnybnuka Kopes, KynbTypa Knetok, CBUHbI, aHTUreHHOe COOTBETCTBIE.
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SUMMARY

The paper presents the results of adaptation of FMDV Type 0 isolates obtained from the Animal and Plant Quarantine Agency to pig cell
cultures and organisms as well as studies of their infectivity, antigenic activity as well as stability during passages in the PSGK continuous
cell culture. Antigenic matching of FMDV Type O isolates, 2014-2015, obtained from the Animal and Plant Quarantine Agency of the Republic
of Korea, with Russian and foreign FMDV Type O production strains was studied. Special attention was given to determination of the inocula-
tion dose for virus cultivation in PSGK-30 for the purpose of subsequent preparation of antigenic preparations and FMD vaccines. The results
of strain studies served a basis for their depositing into the FGBI“ARRIAH" strain collection.

Key words: FMD virus, Republic of Korea, cell culture, pigs, antigenic matching.
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BBEAEHWE

Awyp ABnseTcAa 0cob60 onacHo OCTPOK BUPYCHOMN 60-
NEe3HbIO CENbCKOXO3ANCTBEHHbIX U AVKMX MAPHOKOMbITHbIX
YKMBOTHbIX, XapaKTepr3yeTCA 3HAUYMUTENbHbIM CHUXEHNEM
NPOAYKTVBHOCTN BONbHBIX >KUBOTHbIX 1 BbICOKON CMepT-
HOCTblO MosioAHAKa. OnacHocTb 6onesHn obycnoBneHa
BbICOKOW KOHTarmo3HOCTbt, CMOCOBHOCTbIO K ObICTPOMY
pacnpocTpaHeHnto B BAe 3NM300TUI N MAaH300TUN, Ya-
CTOI M3MEHUYMBOCTbIO 1 FTEeHETUYECKMM pa3Hoobpasuem
LUTAMMOB, MHOXECTBEHHOCTbIO MyTel nepefaun NHoek-
Lun, y3Kon cneundrUYHOCTbIO MMMYHUTETA Y XKUBOTHbIX
B Npefenax ogHoro cepotumna [6].

OT 3aHoCa fAlypa He 3acTpaxoBaHa HM OfHa CTpaHa,
[laXke C BbICOKUM YPOBHEM BETEPUHAPHOIO obecneyeHus,
a SKOHOMMYECKNI yulepb Ana cenbcKoro Xo3sncTea npu
3aHoCe 1 AanbHelweM pacnpoCcTpaHeHUN BUpYyca MOXeT
ObITb OrPOMHbIM [4].

3anepuopg c 2015 no 2016 . B Mupe 6bi1o 3aperncTpu-
poBaHO 59 HebnaromnonyyYHbIX Mo AWypy cTpaH. Hanbonb-
wee mx KonuyecTso (32) Haxoannocb Ha AGpurKaHCKOM
KOHTUHEHTe, rae pernctpupoBanca awyp tnnos O, A,
SAT-1, 2, 3. Bropbim no 3HaUMMOCTN ABNANCA A3naTCKUN
pervoH, rae 6biny oTMeyeHbl 27 CTpaH, He61arononyYHbIX
no awypy Tmnos O, A, A3ua-1, SAT-1, 2. 3a nepropa ¢ KoHua
2016 no 2017 r. B Mupe 6bio BbisiBNIEHO 13 CTpaH, Ha Tep-
pUTOpPUN KOTOPbIX OTMEYanucb ciyyaun 3aboneBaHus,
B ToM uncie Pecnybnuka Kopes (I0xxHas Kopes).

[aHHble M2b o Hebnarononyymm cTpaH Mypa no Awypy
CBUAETENbCTBYIOT O CTaLMOHAPHOM NPUCYTCTBUN BUPYCa
B MONyNALMAX BOCMPUMMYMBbIX >KUBOTHbIX ABYX KOHTW-
HeHTOB. B cTpaHax A3maTcKoro pervioHa 3aboneBaHue
6blI0 OTMEYEHO Cpeln KpynHoro poratoro ckota (KPC),
6y1BONOB, CBMHEN, oBeL 1 K03. Ha AbprKaHCKOM KOHTU-
HeHTe — B OCHOBHOM cpefmn KPC, B MeHbluen cTeneHn —
cpepwn 6yNBONOB, OBEL, U1 KO3.

Ha puc. 1 npeacTtaBneHa KapTa, oTpaatoLas anm3oo-
TUYECKYI CUTYauuio no Awypy B A3naTcko-TxooKeaH-

Puc. 1. Snuzoomuyeckas cumyayus no auypy
8 A3uamcko-TuxookeaHCkom pezauoHe 8 2014-2016 22. (Ha 03.10.2016)
URL: http://www.fsvps.ru/fsvps-docs/ru/iac/foreign/2016/september/yashur_asia.pdf
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CKOM perunoHe 3a nepuog ¢ 2014 no 2016 r., Ha KOTOpPOW
BWAHO, YTO Hanbonbluee pacnpocTpaHeHme 3aecb NPuo6-
pen Awyp Tmna O, 3a HAM cnegyeT TN A 1 NOC/e Hero — Tn
Azuns-1[7,10].

Tak, B utone 2014 r. B Pecny6nuke Kopes 6bina 3ape-
rMCTPMPOBaHa 3NN300TKA ALLlypa CPeAn CBMUHEN, Bbi3BaH-
Hasa wrammom Bupyca O/SEA/Mya-98. B nepuop c aekabpsa
2014 no anpenb 2015 1. 6bi10 3aperncTpupoBaHo 185 ova-
roB sillypa CBUHEN, B NATY o4yarax OGbiiM OTMeYeHbl efjn-
HUYHble cylyyan 3aboneBaHus KPC. Benbiwku siwypa npo-
JomKanncb B cTpaHe go mapTta 2016 r. B Hauane ¢eBpans
2017 r. B cTpaHe 6binn 3adprKCMpoBaHbI 8 BCMbllek Alypa
T1na O, yepes3 HeCKoNIbKO CYTOK Ha TeppUTOpUK permoHa
TakXe Oblla OTMeueHa BCMblWwKa Auypa Tuna A, NTMKBU-
Jauus 3n1M300TUK NpofosiKanach bonee mecsaua [3, 8, 91.
BBuay naHHOM 3M1M300TMYECKON CUTyaL My OCTPO BCTasl BO-
NPOC NofyYeHnA BakUMH 1 ANarHOCTUYeCKMX NpenapaTos
Ha OCHOBE aKTyallbHbIX 3NMN300TUYECKNX N30NATOB, BblAe-
NeHHbIX Ha Tepputopumn Pecnybnukn Kopes.

MockonbKy Awyp TMna O pacnpocTpaHeH B A3naTCcKo-
TrxooKeaHCKOM pervoHe, CyLLecTByeT PUCK 3aHOCa BUpYca
Ha TeppuToputo Poccuinckon ®egepauun. MyyeHue co-
OTBETCTBUSA N30MIATOB, BblAeNeHHbIX B Pecnybnuke Kopes,
NPOU3BOACTBEHHbIM LUTaMMaM BUpyca Awypa tuna O, nc-
nonb3yembim B OTBY «BHUW3K», Hanbonee 3Haummo ana
cy6bekToB [lanbHero Boctoka PO.

Mpobnembl KynbTYBMPOBaHMA BUPYCa ALLypa 06CyKaa-
I0TCA HAaY4YHbIM COO6LLECTBOM JOBOJIbHO JABHO, HO MpPO-
BeJeHHble MHOrOYMC/IeHHble UCCNeA0BaHNA He OTpaXaloT
BCex 0CcobeHHOCTeN penpoayKuumn Bupyca. B kynbtypax
KNeTOK HaKoMJieHne BrpYyca Allypa HAKOra He NPoXoanT
OAMHAKOBO 1 3aBUCUT OT MHOXeCTBa GpaKTOPOB, BNUSIO-
WMX Ha agcopbumio [1].

[nAa BbigeneHna, TMTPOBAHUA 1 BblpallnBaHnA BUPY-
Ca Ha JaHHbI MOMEHT NpeasioxKeHbl NMMHUKN KneTtok: C1,
IB-RS-2, MCIK-30 n gpyrue [2]. Bce nepeyncneHHble Kne-
TOUHbIE KyNbTypbl MO-Pa3HOMY YyBCTBUTENbHbI K BUPYCY
Allypa, MOSTOMY He Ha BCeX KYNbTypax MOXHO MOyunTb
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BMPYCHbIV MaTepuan C BbICOKUM TUTPOM NHOEKLNOHHOM
aKTUBHOCTW 1 cofilepaHreM Bupyccneynduryeckoro 6en-
ka. CnepoBaTeNibHO, KyNnbTUBMPOBaHME BUPYCa B faHHbIX
KNEeTOYHbIX NTMHUAX TPebyeT UHANBMAYANbHOIO noaxoaa
NpaKkTUYeCcKn ANA KaxKAoro Wwramma Brpyca Auypa.

Llenbto gaHHou paboTbl 66110 M3yyYeHre N30MATOB BU-
pyca silypa, nonyyeHHbix 13 Pecny6nuku Kopes, c npume-
HeHVeM BMPYCONOrMYecKMX 1 CePONOrmYecknx MeTofoB.
BBriay 0cob6eHHOCTe KyNnbTYBMPOBaHUA BbIGPAHHOTO AnA
[eTanbHOro n3yyeHunsa nsonata (OTHOCUTENIbHO HU3Koe
HaKorMJIeHVie BUPYCHOIO aHTUIeHa Npwu JOCTaTOYHO BbICO-
KON MHPEKLMOHHOI aKTUBHOCTM) 3afauei UccneaoBaHuns
6blf10 onpefeneHre oNTMManbHOWM [O3bl 3apaXKeHUs, Npwu
KOTOpOW HabnoaaeTca HavBbICLIee HaKoMneHne BUpyC-
HOro MaTepurana B Ky/nbTypax K/eToK 3a onpeaesneHHbIi
OTpPEe30K BPeMEeHN.

CnepytoLern 3agayeit 661710 ONTVMU3MPOBATb YCIIOBUA
KyJIbTVBUPOBaHNA NPOW3BOACTBEHHOrO LWTaMMa BUpYCa
Aawypa O/KOR/JC02D1/2014 n B AanbHenwem Ncnonb3o-
BaTb 3TV JaHHble NPW MacLUTabHOM penpoayKLun C LIenbio
NOJNyYeHUA MarHOCTUYECKUX 1 BaKLUHHBIX NpenapaTos.

MATEPWUAJIbI U METO/ bl

Bupyc suypa. B 2016 .8 OIBY «BHUN3M» 13 AreHTcTBa
Mo KapaHTUHY »KUBOTHbIX 1 pacTeHuin Pecnybnukn Kopesn
6b11M NepefaHbl 6 N30MATOB BMpYca Alypa Tuna O, npu-
Hagnexauwero K Tonotuny SEA, BblgeneHHbIX OT CBUHEN
n KPC Ha TeppuTOpUnN 3TON CTPaHbl BO BPEMA BCMbILEK
2014-2015 rr. ina apantauuy Brpyca 6bin1o npoBeaeHo
no 5 nocnefoBaTeNbHbIX MacCaXkel K NepBUYHON KynbType
knetok (KK) nouku TeneHka u 3atem K nepesnaemon KK
NOYKM HOBOPOXKAEHHOIO CUPUIACKOro xoMAuKa (BHK-21).
TuTpbl nHdeKkumoHHom akTmeHocTy B KK BHK-21 coctaBns-
n6,0-7,16 Ig TUA, /cm®.

Penpodykuyus supyca e Ky/ibmypax kjemok. ina nsyue-
HUA PenpoayKLUMM N30NATOB UCMONb30BaNu nepesmnBae-
Mble KK noukn cnbmnpckoro ropHoro Kosepora (MCrk-30)
1 NMOYKKM cBUHBM (IB-RS-2). B nnacTrkoBble ¢piakoHbl ¢ nio-
Waablo pocTa 25 cM? C NOSHOCTHI0 CHOPMUPOBAHHBIM MO-
Hocnoem BHOCMNW nogaep»kmeatowmne cpegbl NCC un Urna
COOTBETCTBEHHO U CXOAHYIO BUPYCHYIO CYCMEH3MIo B CO-
oTHoweHuK 1:10. 3apakeHHble KynbTypbl MHKYOUpPOBanu
npu 37 °C 0O MOMeHTa NPOABAEHUA LUTONATUYECKOTO
fencteus (UMNA). YueT n potorpadurpoBaHme nopaKeHHbIX
BMPYCOM KJIETOK OCYLLeCTBNIANN C MOMOLLbIO CBETOBOTO N1a-
60pPaTOPHOTO VHBEPTUPOBAHHOIO MUKpPOcKona Axio Vert.
A1 dupmbl Carl Zeiss. MpusHakom aganTtauuy nsonata K KK
ABNAnocb Hannuve UIMA Ha 90-95% noBepxHOCTN MOHO-
cnosA B TeyeHne 18-24 u.

TumposaHue supyca auwypa 8 KyJiemype kiemok. Agan-
TupoBaHHble K KK 130natbl TUTPOBanu MAUKPOMETOLOM.
C oTol Uenblo Ha NuTaTenbHoN cpefe Mrna rotoBunm
10-KpaTHble pa3BefeHNA KaxxLoW BUPYCHOW CyCrneH3un
1N BHOCUNN B 3-KPaTHOWM MOBTOPHOCTW B NyHKW 96-ny-
HOYHOrO MUKPOMaHLLIeTa, B KOTopble 3aTeM Ao6aBnsanm
cycnensuio nepesmsaemont KK IB-RS-2. Yuet pesynbraTos
TUTPOBaHMA No xapakrepHomy LM Bupyca nposoannm
yepes 72 u v Bbipaxanu B Ig T, /cv®.

AHMUu2eHHble colicmaa U30/1Amos 8 peakyuu MUKpo-
Hetimpanu3zayuu. Mpn N3yyeHnn aHTUreHHbIX CBONCTB
MCNONb30BaNN peakuuto MukpoHenTpanusauum (PMH)
C pepepeHTHbIMU CbIBOPOTKAMM KPOBU, MOMYYEHHbIMU
OT eCTeCTBEHHO BOCMPUMMUMBLIX KMBOTHbIX, BaKLM-
HUPOBaHHbIX Ha umetowmeca B OIBY «BHUN3XK» npo-
U3BOACTBEHHbIE WTaMMbl Bupyca awypa: O, MaHuca
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(eBponenckmin BakUMHHbIN wTtamm), O TanBaHb 3/97,
0, Campos (0KHOAMEPUKAHCKNI BaKLMHHBIV LUTAMM),
O PanAsia-2 (Caynosckasa Apasna/2008), O N2 2102/3a-
6arkanbckmnin/2010 (Poccra/2010) n O Ne 2212/Mpumop-
cknin/2014.

WccnepoBaHve aHTUreHHbIX CBONCTB U30MSATOB MPO-
BOAWUNM COrflacHO «MeTognyeckmMm peKkomeHAaunsam
no onpepeneHnio aHTUreHHOro COOTBETCTBUA MeXay
3MN300TUYECKNUMUN N30SIATAMU U NMPON3BOLCTBEHHBIMU
WTaMMaMK BUpyca fillypa B MepekpecTHOW peakuuu
MUKpoHenTpanusauumy (OrbY «BHUMU3X», 16.11.2012).
TnTp pedepeHTHbIX CbIBOPOTOK KpoBu npotre 100 TLA, |
rOMOJIOrMYHOTO Y reTepPOSIOrMYHOro BUpYCa onpeaensanm
B PMH npwu nepekpecTHOM TUTPOBAHUN CbIBOPOTKM C Ns-
Tblo JO3aMM BUPYCa, PaCcCUMTbIBaNN C UCMONb30BaHNEM
ypaBHEHWA NMHENHON perpeccum 1 Bbipaxkanu B Ig. Moka-
3aTeJlb aHTUTEHHOTO POACTBA (3HAYEHNE F,) HAXOAMIN Kak
aHTUnorapudm pasHocTn Ig TUTPOB CbIBOPOTKU NPOTUB
reTeposiorMyHoOro Y FOMONOrMYHOIO BUPYCa.

Pe3synbtatbl PMH nHTepnpeTmpoBanu cnegyowmm o6-
pasom:

—npu r, > 0,3 - NONEeBO U3ONAT U NPOU3BOACTBEHHDIN
LUTaMM AIBNAOTCA G/TIM3KOPOACTBEHHBIMU, BaKL{MHA 13 NPO-
M3BOACTBEHHOIO LWTaMMa AOKHa 3aLULLIaTh OT 3MU300TH-
YeCcKoro BUpYca;

- npu r, < 0,3 - NONEBOW N30AAT OTAINYALTCA OT NPO-
N3BOACTBEHHOrO WTaMMa, BaKLMHa 13 AaHHOrO WTamMmMa
HecnocobHa 3alyLLaTh OT SMM300TNYECKOTO BUPYCa;

-r,=0,28...0,32 - norpaHn4Hoe 3HaueHme.

Peusonayusa supyca Ha c8UHbAX. MNBOTHbIX 3-4-Me-
CAYHOrO BO3pacTa 3apakanaun BUPYCOM Allypa METOLOM
BHYTPUKOXHbIX MHbEKUMIA B 061acTb BEHUMKA KOMbITel,
B 4 Touku no 0,1 cm?, cnegytolime naccaxvi NPOBOAMIIM
10%-1 BUPYCHOW CyCreH3nei, MoyYeHHOM 13 apTo3HOro
MaTepuana. [poaBaeHre KNMHNYECKMX NPU3HAKOB ALlypa
YyUnTbIBaNM Yepes Kaxkable 12 4 Mo Hannumio Co3peBLrx
adT Ha MecTe BBeLiEHUA BUPYCHOrO MaTepuana.

TumposdaHue supyca Ha c8UuHbaX. TutposaHue 10%-1n
CycneH3unn Bupyca Awypa 13 apt ¢ ruuyeprHom (aa) ocy-
wectenanm B cootetctBumn ¢ CTO 00495527-0130-2009
«lWtammbl Brpyca sillypa OT CBUHEN KOHTPOJIbHbIE.

YueT TUTPOBaHUA BUPYCa Ha CBUHbAX NMPOV3BOAUIN Ye-
pe3 24-48 4 no Hannumio apT Ha MecTe BBEAEHUS pa3Befe-
HWIA BUPYCCOopepKalliero Matepuana. Tutp MHGeKLMOoHHOM
AKTMBHOCTY Bblpaxanu B Ig nna../0,1 oM.

mmyHoppepmermHebll aHanus (MOA). AKTUBHOCTb
aHTWreHa BMPYCa sAllypa B KyNbTypasbHbIX U adTO3HbIX
CyCneH3uax onpefensany METOAOM HENPSIMOTro ABONHOIO
caHABMY-BapuaHTa VDA c ncnonb3sosaHrem «<Habopa ana
BbIAABMEHVA aHTUreHa Brpyca ALypa UMMyHOGEpPMEHTHbIM
aHann3oM» B COOTBETCTBUY C MpUaraeMon K Hemy WH-
CTpyKUWMel, yTBepxaeHHoun anpektopom OIbY «BHUN3MK»
4 anpena 2015 .

Cmamucmudyeckas o6pabomka pezynemamos. Pe3ynb-
TaTbl, MOSlyYeHHbIE B XOLe UCCIIefOBaHUIA, CTaTUCTUYECKM
ob6pabaTbiBanu B nporpamme AnsA paboTbl C SN1EKTPOHHbI-
mu Tabnuuammn Microsoft Office Excel.

PE3YNIbTATbI W OBCYXAEHUE

BupycHble maTepuarnbl, NonyyeHHble 13 Pecnybnumku
Kopes, Bbizbieanu LM B KK MNCrK-30 n IB-RS-2 B TeueHme
15-24 4, HauMHaA C NepBOro naccaxa.

Pe3synbtaTbl onpefeneHna MHPEKLMOHHONM N aHTUTeH-
HOW aKTMBHOCTM N30MATOB, adanTnpoBaHHbIX K KK MCIK-30
Ha ypOBHe BTOPOro Nnaccaxa, npefcTaBeHbl B Tabnuue 1.
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Tabnuua 2
AHTUreHHOe CO0TBETCTBUE KOPEiiCKNX U30NATOB
Npou3BoACTBEHHbIM LWTaMMaM Bupyca Auwypa Tuna 0 (n=2)

I'Ipoms BOACTBEHHbIE LUTAMMbI

Tabnuua 1
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MH(beKI.WIOHHaﬂ W aHTUreHHaA aKTUBHOCTb Kopeﬁcxux U301ATOB BUpYyCa Allypa,

apantupoBaHHbix K KK CrK-30 (n = 3)

N3onat

Mokazatenb 0/KOR/I35/

2015 2015

0/KOR/JC71/

0/KOR/JC84/ | O/KOR/JCO2D1/
2015 2014 (02D1-11)

0/KOR/JC02D1/ | 0/KOR/JC02D6/
2014 (02 D1-2)

Tutp uHdeKLmoHHoi akTneHoCTH B KK

1B-RS-2 (Ig TLLA, /cm’) 6,58 0,14

6,67 0,14

717+0,28 75+0,17 7,25+0,25 6,75+0,25

TuTp aHTUreHHoii akTueHocTI B IOA

1:16 1:32
(pa3BeaeHus)

TuTpbl UHGEKLMOHHON aKTUBHOCTU M30NATOB, PENpPO-
ayumposaHHbix B KK MCIK-30, Haxogmunuce B npegenax
(6,58 +0,14) - (7,5 + 0,17) Ig TUA, /c™M? a nx aHTureH-
HadA akTMBHOCTb B MDA cocTaBnana 1:16-1:64. MNpu 31om
HaUBbICLLYIO aHTUFEHHYIO aKTVBHOCTb NPOABNAN U30NAT
O/KOR/JC02D1/2014 (02 D1-2) npu TUTpe UHGEKLMOHHOW
akTMBHocTM 7,25 + 0,25 Ig TUZ, /cm>. ToaToMy AaHHbIN
N30M1AT 6biN BbIOpPaH ANA JaNbHENLWNX NCCeA0BaAHNIA.

Pe3ynbtatbl nsyyeHna 8 PMH aHTUreHHOro cooTBeTcTBYA
(3HaueHme r,) N30MIATOB POCCUNCKIM MPON3BOACTBEHHbBIM
LWTaMMam Brpyca fAulypa tuna O v 3apy6exkHbIM LUTaMMam,
BXOAALLMM B COCTaB BaKLIMH, UCMOJIb3yeMbIX Ha TePPUTOPUN
Pecny6nukn Kopes, npenctaBneHbl B Tabnuue 2.

Koperlickne n3onATbl, BbifeneHHble OT CBUHEN, aHTU-
reHHO OT/IMYaKTCA OT NMPOU3BOACTBEHHbIX LITaMMOB
0, MaHuca, O Tamsanb 3/97, O, Campos, O PanAsia-2
(r1 =0,01...0,18), HO UMeIOT aHTUreHHOE POACTBO C POCCUIA-
CKUMM Npoun3BoACTBeHHbIMY WTammamuy O N2 2102/3a6air-
Kanbckmin/2010 n O N2 2212/Mpumopcknin/2014, npuHag-
nexawumu K Tonotuny SEA (r, = 0,33...0,76). N3onATbl,
BblaeneHHble oT KPC, Kpome 6/1M3KOPOACTBEHHbBIX OTHO-
WweHwnit BHYTpy Tonotuna SEA (r, = 0,45...> 1,0) npope-
MOHCTPVPOBASIV Tak>Ke aHTUreHHOE POACTBO CO LUITaMMOM
O Taneanb 3/97 (r, =0,37...0,6).

MonyyeHHble faHHble 06 OTCYTCTBUM aHTUFEHHOrO
poacTBa Kopencknx n3onatos 2014-2015 rr. co WuTammom
0, MaHuca v aHTUreHHOM COOTBETCTBUM LUTaMMaMm, Npu-
Hagnexawwum Tonotuny SEA (O/SKR/7/10), cornacytotca
¢ pe3synbTaTamu BcemmpHon cnpaBoyHo nabopatopum
(Mep6panT) [9].

M30natbl

‘ 1:32 ‘ 1:16 ‘ 1:64 ‘ 1:32

B ycnosusax susapus npu ®IbY «BHUN3X» 6bina npose-
AeHa pensonauua supyca O/KOR/JC02D1/2014 ¢ Tutpom
nHexumoHHom aktueHocTn B KK IB-RS-2 7,5 Ig TLA, /cm?,
agantuposaHHoro K KK MNCrK-30, Ha cBuHbAX. Ana aToro
KyNbTYpasnbHbIiA BUPYC 2-ro Nacca)a BBOAMIIV >KUBOTHbIM,
BCero 6b1710 OCyLLecTBIeHO 3 MOoCeoBaTeNbHbIX Maccaxa.
B 1-m naccaxke noaneHune a$pt oTMeyanu TonbKo yepes
52 ynocne 3apaxeHus, NPy STOM Y XKMBOTHbIX MePBUYHbIE
adTbl OTCYTCTBOBANU, HO OTMEYanach reHepanm3auna nH-
dekymn, Hannume adT H6bII0 OTMEUYEHO HA KOMbITHOM Mf-
Kuwwe 1 B obnactu yronkos ry6. Mpu BHelwHem ocMoTpe
6bl10 YyCTaHOBNIEHO Hanuume obLel cnabocTu, NoBblLle-
HMe TemnepaTypbl Tena 1 oTKa3 oT Kopma. Mpwn nposefe-
HWUW 2-TO Macca)a Hanuuue apt 6bI10 BbIABMEHO Yepes
36 u nocne 3apaXkeHuns, y CBUHe Habnoaanu Te xe npu-
3HaKM reHepanusaunn, 4To 1 NPy NEPBUYHOM 3aparke-
Huw. Mpwn ocyLlecTBneHM 3-ro naccaxa cospesaHue adT
Ha MecTe BBELEHMA BUpPYCa HaCcTynuno yepes 24 4, npu
3TOM OTMEeYasIN 3HaUNTENbHOE X YBENNYEHNE C Hanmumem
60nbLUOro Konmnyectsa apTo3HON NmdbI. 13 oTobpaHHO-
ro Ha KaXk[JoM naccake BUPYCHOro maTtepuasna rotoBunu
10%-t0 cycneH3mio AnAa nocnegyowero onpegeneHns
nHbeKUNoHHOM akTuBHocTN B KK IB-RS-2. AdTO3HbIN
MaTepuan 3-ro naccaka Takxe mccnefoanu C Lenbto
onpefeneHna NHPEKLMOHHOW aKTUBHOCTM Ha CBMHbAX
M aHTUreHHoW akTnBHoCTY — B IOA. B Tabnuue 3 nokasaHbl
pe3ynbTaTthl onpeaesieHns TuTpa NHGEKLNOHHOW 1 aHTY-
reHHOl aKTMBHOCTM BUpYca Alypa B 10%-x apTO3HbIX
cycneH3nax 1-3-ro naccaxen.

M3 npepcTaBneHHbIX AaHHbIX CeayeT, YTo npu naccu-
pOBaHMM BMpPYCa Ha CBMHbAX TUTP €ro MHPEKLMOHHOW
AKTUBHOCTU CYLECTBEHHO HE WU3MEHANCA U Haxoawunca

0, Manmca 0 TangaHb 3/97 0, Campos 0 PanAsia-2 3a6aﬁ?<§ib2c1k?42|7|//201 0 I'Ipusl :‘; c2|<?/|1|7|2//201 4
0/KOR/JC02D1/2014 (02 D1-2) cBMHoOiA 0,03 0,06 0,01 0,02 0,33 0,64
0/KOR/JC02D6/ 2014 cBuHoiA 0,05 0,04 0,02 0,01 0,35 0,41
0/KOR/J(84/2015 cBuHoiA 0,18 0,09 0,12 0,17 0,54 0,69
0/KOR/JC02D1/2014 (02 D1-11) cBUHOiA 0,04 0,07 0,18 0,02 0,55 0,76
0/KOR/JC71/2015 KPC 0,23 0,37 0,15 0,1 0,62 0,45
0/KOR/JC85/2015 VR1500129 KPC 0,32 0,6 0,09 0,17 >1,0 0,73
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Tabnuua 3
WNH}eKLmMoHHan 1 aHTUreHHasA aKTUBHOCTb Bupyca Awypa 0/KOR/JC02D1/2014
B 10%-i1 adTo3HOI CycneHsuu (n = 3)

[lokazatennb

Tutp HdexumonHoii akTusHocTh B KK IB-RS-2 (Ig TLLA, /cm®) (+0,25)

Tutp aHTUreHHol akTuBHocTH B UOA (pa3BeseHns)

1-1 naccax 2-il maccax 3-it naccax

6,58 £0,14 7,58 +0,14

7,08 +0,14

H/1 — He uccnegoBany.

Tabnuua 4

AHTUreHHas akTMBHOCTDb BUpyca Auwlypa 0/KOR/JC02D1/2014 B pa3nuuHbIX passeaenuax npu 3apaxenun KK NCrK-30

[okazatenb

Bpema Hactynnenus

UNA (4)

Bnpegenax (6,58+0,14)- (7,58 +0,14) lg TUL, /cw>. Tutp nH-
beKUMOHHON aKTBHOCTM adTO3HOro MaTepmana 3-ro nac-
caxa Ha CBUHbAX cocTaeun 5,5+ 0,25 Ig N, /0,1cm®. Bupyc
6bIn1 TUNOCneunouueH 1 akTmeeH B IOA B passegeHun
1:256.

M3 uncna meTonoBs, onrcaHHbIX B paboTax no ycnewwu-
HOW ajanTaunm BUPYCa AlLypa C LeNblo PenpoayKumm
B KK, 6bIn n36paH meTog nog6opa fo3bl 3apaxkeHus [2, 5].

Pa3BepeHue Bupyca

B 6 nnacTnkoBbix GpnakoHoB ¢ MoHocsolHoN KK MCIK-30
BHOCWAN pa3BefeHus Bupyca Awypa ot 1070 go 10740
Ha nogaepxusatolenn cpepe MCC n MHKyOMpoBanu npu
37 °C. laHHble no n3yyeHuio B UOA aHTUreHHON aKTUBHO-
CTV pacniofokK BUpPYca, MONyYeHHbIX Npy noabope fo3bl
3aparkeHus, NpeacTaBneHbl B Tabnuue 4.

MonHoe UMNA (95-100%) Habnoganu yepes 15-18 y
nocne 3apaxeHus BUPYcom B pasBefeHun 1070, yepes

Puc. 2. JuHamuka LI e KK [CrK-30

O/KOR/JC02D1/2014 8 pasgedeHuu 1073

1 — MoHoc10U 00 BHeceHUs 8UPYCHO20
2-5 - moHocnol yepe3 2, 6,9, 124

6 — Hayano npossneHusa L[, ckonneHue

npu 3apaxeHuu 8UPYCom AWYpa
Mamepuana;
nocse 3apaxeHus;

OKpyeJlbIX MepmMabIxX KJ1emok yepes 154

7-8 — pazsumue LM/ uepe3 18-214

nocrie 3apaxeHus;
noce 8HeceHuUs supycd;
24 4 nocsie 3apakeHus.

9 —nosHoe paspyuweHue MOHOCJ104 Yepe3
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Tabnuua 5
Bbuonoruyeckas akTuBHocTb wramma 0/KOR/JC02D1/2014
npu penpopykuuu B KK NCrK-30 nyrem nocnepoBatenbHbIx naccamei (n = 3)

Maccax Cpok Hactynnenua LNA, u Tutp Bupyca, Ig TUA /com®
1 24 6,33+0,14
2 24 7,25%0,25
3 20 7,08+0,28
4 18 6,00+0,25
5 18 6,41+0,14
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21-27 4 - nocse BHeCeHWA pa3BefeHunii Bupyca 10-%0-1040
1 yepes 30 4 - pasBegeHuin 10°°-10%0, Mpwn gose 3apa-
XeHua 10730 Bpema HactynneHua LN ysennumsanocb
[0 24 4 3a CYET CHUXKEHMA [O3bl 3apakeHUa (purc. 2), npu
3TOM aHTUreHHasa akTMBHOCTb BUpyca B IOA Bo3pacTana
o 1:128, uTo ABNAETCA MaKCMMaJIbHbIM 3HaYeHNEM AaH-
HOTO NoKasaTens A pPasnnyHbIX 03 3apaxkeHus. B cesasn
C3TUM ANA KyNbTUBNPOBaHNA BMpYca Awypa B KK MCrk-30
B MaTpacax eMKocTbto 1500 cm? ¢ Lieniblo monyyeHusa aHTur-
reHa 6bina BbiOpaHa [jo3a 3apaxeHus 10730,

[na nocnepytowero ncnonb3osaHua wramma O/KOR/
JC02D1/2014 (02 D1-2) B npor3BOACTBe 6ronpenapaTos
6blS1 NPOBeEeH OrbIT MO U3YYEHNIO ero CTabUNbHOCTY NPU
npoBefeHnn 5 nocnefoBaTenbHbIX Macca)eil B nepeBmBa-
emon KK MNCrk-30 (tabn. 5). Ina 3Toro Kaxkabln nocnepno-
BaTesIbHbIV Maccax BUpyca TUTPOBanu B NepeBriBaeMoi
KK IB-RS-2.

Wramm O/KOR/JC02D1/2014 B TeueHue BCex nac-
caxkel NpoABUN CTabWbHO BbICOKME TUTPblI 6MONO-
rmyeckom akTUBHOCTU, cocTaBnsawwme (6,00 + 0,25) -
(7,25 £ 0,25) Ig TUQ, /cm?, Npu yMeHbLIeHNN CPOKa
nposasneHna LM c 24 go 20-18 u B 3—-5-m naccaax.

Mo pe3ynbTraTam U3yyeHus BbIOPaHHbIN LUTaMM BUPYCa
Alypa B BUZe 06pa3LoB «MPOV3BOACTBEHHBIN» N «KOH-
TPOJIbHbBIA CBUHOW» MOA PErnmcTPauMoOHHbIM HOMEPOM
O Ne2271/KOR/JC02D1/2014 penoHnpOBaH B KONNEKLMIO
LITaMMOB MUKpoopraHnsmos OIBY «BHUWU3XK» gna nsro-
TOBNEHUA ANArHOCTUYECKNX NMpenapaTos, BaKUUH U 1X
KOHTpoOnA.

3AKNOYEHUE

MNpoBepeHa aganTtayua wramma KOR/JC02D1/2014 Bu-
pyca Aulypa Tuna O K nepeBriBaemMbIM KysibTypam KieTok
CBVHOTO MPOVCXOXAEHWSA, @ TaKXKe K OPraHn3My CBUHEN.
MopobpaHa fo3a 3apakeHus Ana penpoaykumm BUpy-
ca B KynbType knetok [NCIK-30, a Takxe ana 3apaxeHus
MOHOCJIOMHBIX KYJbTYp KNEeTOK 1 AaNibHelLen HapaboTKu
BMPYCHOrO CbIPbA C Liefiblo NOTyYeHNA ANarHOCTUYECKNX
1 BaKLMHHbIX NpenapaTos. /3yyeHa cTtabunbHOCTL BMpYca

ALLYP FOOT-AND-MOUTH DISEASE

npuv NpoBefeHnn 5 nocnefoBaTeNibHbIX Maccaxek B Kyfb-
Type kneTok MNCrk-30.

M3onaTbl BUpYCa ALy pa, BblaeneHHble oT ceuHen n KPC
Ha TeppuTopumn Pecny6nukm Kopes, no pesynbtatam Te-
ctupoBaHuA B PMH aBnAlTcAa aHTUreHHO poACTBEHHbIMU
Npoun3BOACTBEHHbIM WTammam O N2 2102/3abaiikanb-
ckunin/2010 n O N2 2212/Mpumopckuin/2014, npuHagnexa-
wmm K Tonotuny SEA. CnepgosaTenbHO, BakLMHa, N3roToBs-
NeHHasA 13 AaHHbIX NPOV3BOACTBEHHbIX LUTaMMOB, OyaeT
3alKMLaTb MIMMYHU3POBAHHOE NOrosIoBbe OT LMPKYNKU-
pytowero B Pecny6nuke Kopes Bupyca silypa.

LLtamm Bupyca Alypa nog perncrpauoHHbIM HOMe-
pom O N22271/KOR/JC02D1/2014 fenoHNPOBaH B KONNeK-
Lm0 Wwrammos MuKpoopraHusmos OIbY «BHUU3X» gna
MN3roTOBNEHNA AMArHOCTUYECKMX MpenapaToB, BakLWH
1 VX KOHTPONA.
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BAUAHUE U3MEHEHM I smuokncrotHoro

COCTABA T IPONIN3ATA BENIKOB KPOBM HA MPONYKTUBHOCTb KNETOYHOM TUHUN
BHK-21/2-17 W KONTNYECTBO UMMYHOTEHHbIX KOMITOHEHTOB BUPYCA fALLYPA
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PE3IOME

W cxopHbIM Cblpbem AnA NpUroToBAeHNA TMAPONN3aTa 6eNKOB KPOBY CIYXKNT LieNbHasA KPOBb KUBOTHBIX, €€ CryCTKY 1 ipyrite 0TX0ZbI CbIBOPOTOYHOTO Npo-
n3BoaCTBa. 0TMeyeHa 3aBUCUMOCTb MPOAYKTUBHOCTY KNeTouHoI NuHum BHK-21/2-17 oT ce30Ha 3aroToBKy cblpba AnA rupponnsata. uaponusar 6enkoB
KpOBM W3 CbIpbs, MONYYEHHOrO B NETHIE MeCALIbl, CTUMYNMPOBaN POcT KNeToK B 1,2—1,3 pa3a 6onbLue no cpaBHEHUIO C TUAPONM3ATOM, U3TOTOBAEHHbIM
B 0CEHHe-3MMHMIA Nepuog (pasnnuna cywecteHHbl, p < 0,001). KonnyectBo MMMyHOreHHbIX KOMMOHEHTOB BUPYCa ALLYPa U3 «IETHEro» ruapoan3ata
6enkoB kpoBu Obino 6obLue B 1,3—1,6 pa3a no cpaBHeHHIo C MONYYEHHbIM B APYrite Ce30HbI FOAa (pa3nuuma cywecTBeHHbl, p < 0,001). HaliaeHa npamas
33BUCUMOCTb MeXAY NPOAYKTUBHOCTbIO KNeTouHol nkum BHK-21/2-17, KoHLeHTpaLmeii IMMYyHOTeHHbIX KOMIOHEHTOB BUPYCa ALLYPa U Ce30HHON ANHa-
MUKOIA COLEPKaHINA CNEAYIOLLIX aMUHOKMCNOT, BXOAALLYX B TMAPOAN3aT 6eNkoB KpOBY: anaHWHa, acnaparviHa, BanuKa, MCTUAINHA, INLMHA, M30NeiiHa,
neliLlnHa, IN31HA, METUOHIHA, NPOANHA, CePUHA, TUPO3IMHA, TPEOHNH, TPUNTOdaHa, peHunanaHuHa. [ind yenuueHna nposyKTMBHOCTI KNETOUHOM NHUN
BHK-21/2-17 v KOHLieHTpaLMin UMMYHOTEHHDIX KOMMOHEHTOB BUPY(a ALLypa NPeAN0XKEHO B KyNbTYpaNbHYH0 POCTOBYH Cpesy ANA BbIpalluBaHNA CycneH-
3UOHHOI KYNIbTYPbI KNETOK B 0CEHHe-3UMHIIA NepUog HapAAY C rnaponu3atom 6enkos KpoBM AOMONHUTENbHO A06ABAATH HEKOTOPble aMUHOKUCIIOTbI.

KntoueBble cnosa: rnaponusar 6enkos KPOBK, aMUHOKNCIIOTDI, MeCALbI r0Aa, NPOAYKTUBHOCTb, UMMYHOr€HHbI€ KOMMOHEHTbI BUPYCa ALLYpa.

UDC619:578.835.2:57.082.26: 612.124

INFLUENCE OF CHANGES inamivo acio

COMPOSITION OF BLOOD PROTEIN HYDROLYSATE ON THE PRODUCTIVITY
OF BHK-21/2-17 CELL LINEAGE AND AMOUNT OF FMDV IMMUNOGENIC COMPONENTS

M. A. Shevchenko', M. N. Guseva?, D. A. Lozovoy?, M. I. Doronin*, D. V. Mikhalishin®, V.. V. Mikhalishin®
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SUMMARY

The raw material for blood protein hydrolysate preparation is whole animal blood, its clots and other serum production wastes. The dependence of BHK-21/2-17
cell lineage productivity on the season of hydrolysate raw material preparation was observed. Cell growth stimulated by blood protein hydrolysate from raw
material prepared in summer months 1.2—1.3 times exceeded cell growth stimulated by blood protein hydrolysate prepared in autumn-winter period (dif-
ferences are significant, p < 0,001). The amount of FMDV immunogenic components from “summer”blood protein hydrolysate 1.3—1.6 exceeded the amount
obtained during other seasons of the year (differences are significant, p < 0,001). There was found a direct correlation between BHK-21/2-17 cell lineage
productivity, concentration of FMDV immunogenic components and seasonal dynamics of the contents of the following amino acids composing blood
protein hydrolysates: alanin, asparagine, valine, histidine, glycine, isoleucine, leucine, lysine, methionine, proline, serine, tyrosine, threonine, tryptophane,
and phenylalanine. To increase BHK-21/2-17 cell lineage productivity and concentration of FMDV immunogenic components it was suggested to add some
additional amino acids into the culture growth medium for suspension cell culture in autumn-summer period together with blood protein hydrolysate.

Key words: blood protein hydrolysate, amino acids, months of the year, productivity, FMDV immunogenic components.
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BBEAEHUE

3a nocnepHve gecatuneTus B briotexHonoruy coopmu-
|POBaHO 1 HTEHCMBHO Pa3BKBAETCA HanpaBneHve, CBA3aH-
HOe C KOHCTPYMPOBaHMEM NUTaTENbHbIX CPefl, CofePKaLLmxX
B KauecTBe UCTOYHMKOB aMUHOKUCIOT GepMeHTaTUBHbIe
rVAPONN3aThl 6ENKOB XMBOTHbIX 1 pacTeHuii [5, 71.

YCTaHOBNEHO, UTO ANA POCTa KNETOK MO3BOHOUHbIX
BHe opraHm3ma HeobxoauMbl 13 aMUHOKUCNOT (13onei-
LWH, NeNLWH, MN31H, METUOHWH, eHWNanaHunH, TPEOHWH,
TpuntodaH, BanH, apruHNH, FyTaMUH, TMCTUANH, TUPO-
31H, UUCTKH) [2, 10].

BenkoBble rmapony3atbl NpeacTaBasoT CO60M NPoayK-
Tbl paclyenyieHrsa NPoTenHa 4O aMUHOKMCIIOT U MPOCTbIX
nenTnaoB. MMaponmn3atbl 06bIYHO COCTOAT U3 aMUHOKNC-
NnoT ¢ BapmnabenbHON KOHLEHTpauUuen, a Takxke nentu-
OB pasHoON monekynapHon maccol [4, 8]. Tngponusar
6enkoB KpoBu (FBK) copepXut focTaTouHOe KONMYeCcTBO
AMVHOKICIIOT, HEOOXOAMMBIX sl POCTa KNEeTOK JIMHUN
BHK-21/2-17 [6].

Bce aMUHOKMCNOTBI yyacTBYIOT B BMOCUHTE3e pa3Ho-
06pa3Hbix 6e/IKOB. BbiMonHeHe aMUHOKUCIOTON TOW
WK MHOW GYHKLMW in vitro BO MHOTOM 3aBUCKT OT YCI0-
BUW KyNbTVBMPOBaHNA KneTok. OAHON 13 NPUYMH Heob-
XOAVMOCTU NPUCYTCTBUA B Cpefie aMUHOKKCIIOT, KOTopble
He TpebyloTca ANnA Lenoro opraH1M3mMa, ABAsAEeTCA Ux orpa-
HWYEHHbIN CMHTE3 B KynbType [4, 11].

HekoTopble aBTOpbl OTMEYAIOT, YTO MOTPEBGHOCTb B 3THX
OpraHMyecKknx K1cioTax MOXeT pasnnyaTbCa y KNeTok
pa3nnyYHbIX TMMNOB. YacTo aMUHOKMNCIOTbI A06ABNAIOT ANA
TOro, YTo6bl KOMMEHCMPOBATb HECMOCOOHOCTb HEKOTO-

Puc. 1. llpoayKTUBHOCTb CyCNEH3UOHHOI KyNbTYpbl Knetok BHK-21/2-17
B 3aBMCUMOCTY OT MecALa 3aroToBKM cbipba ana IbK
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Tabnuua 1
MpoAyKTMBHOCTb CycneH3uoHHON KynbTypbl Knetok BHK-21/2-17 B 3aBucmmocTu ot mecAua 3arotoBku cbipba ana [bK

ALLYP FOOT-AND-MOUTH DISEASE

PbIX KNETOK CMHTE3MPOBaTb X, MO0 ANA KoMNeHcauum
nx yteuku B cpepy [13].

Pa3nuuyHble aMUHOKNCNOTbI NOTPEBAAITCA U3 KyNbTy-
panbHoOW cpefbl PacTyLWNMK KIeTkaMmn C HEOANHAKOBOM
ckopocTbto. OTMeYeHO, UTO perynapHoe fobaBneHune
apruHvHa (20-40 mr/gm®) 1 yBenmueHne KonuyecTsa riy-
TaMuHa Ao 450 mr/am® NoBbIWanyn NHTEHCMBHOCTb POCTa
y B3BeLLEHHbIX KynbTyp [12]. Kpome Toro, B npoLiecce Kysb-
TUBMPOBAHNA aMUHOKMCIOTbI, Kak NPaBuUno, yTunmsmpy-
t0TCA TONbKO Ha 20-25%, npu 3ToM pH cpeabl CHUXKaeTcA
06blYHO Ha 0,4-0,7 eguHunubl [7].

[BK ABnAaeTca cblpbemM ANA M3roTOBJEHUA POCTO-
BbIX Cpej Npu KyJNbTVUBUPOBAHWUW CYCMeH3nn KIeToK
BHK-21/2-17 [6, 9], HO, K coxaneHuto, B InTepaType npak-
TUYECKN He BCTPEeYaloTCA AaHHble O BIMAHUN CE30HHbIX
N3MeHeHN aMUHOKNCNOTHOro coctaBa IBK Ha npopyk-
TUBHOCTb 1 KOHLIEHTPaLMIO MMMYHOTE€HHbIX KOMMOHEHTOB
BUpYCa ALlypa.

Llenbto paboTbl 6b1110 U3yyeHne BAMAHUA N3MEHEHWI
aMUHOKMCNIOTHOTO cocTaBa [BK B 3aB1CcMMOCTY OT ce30Ha
3aroToBKM CbipbA Ha NPOAYKTVBHOCTb KNETOYHOW JINHWN
BHK-21/2-17 1 KonnuecTBO MUMMYHOTF€HHbIX KOMMOHEHTOB

BUpYCa fALypa.

MATEPWUAJIbI U METOA b

KnemoyHasa nuHus. B paboTte ncnonb3oBanu cycneHsu-
OHHyI0 NMepeBrBaeMyto Ky/lbTypy KNeTOK 13 NMOYKN HOBO-
POXOEHHOIO CUPUNCKOro xoMAYKa (BHK-21/2-17).

KynemusuposaHue K/1emokK. KneTku Bbipalysanu co-
rnacHo «[pomblLLINIeHHOMY PerflaMeHTy Ha NPOV3BOACTBO
BaKLUUHbI MPOTUB fiLLlypa Pas3fINYHbIX TUMOB» B MeTanye-
CKUX KynbTuBaTopax ¢ paboumm obbemom fo 1800 ame.

Tudponusam 6enkos kposu. B npouecce KynbTUBUPO-
BaHVA KJIETOK 1CMOMb30Bain rMaponm3aT 6enkos KpoBu
XKnpkuin, nonyyeHHbin n3 000 HIM «broxumcepsurc».

Bupyc awypa. Ona 3apakeHna NCnonb3oBann KynbTy-
panbHbIn BUPYC Awypa Tunos A, O, Asuna-1.

OnpedeneHue KOHUeHMpPAyuu U XXu3HecnocobHocmu
KnemokK. KoHueHTpauuto knetok nuHum BHK-21/2-17
B CYCMeH31mn onpeaenanm c MoMoLlblo Kamepbl fopAesa
ans cyeta GOPMEHHbBIX 3NIEMEHTOB KPOoBU. YKM3HeCnocob-
HOCTb OLieHVBanu NyTeM yyeTa KONMYeCTBa *KUBbIX KIETOK
C ncnonb3oBaHnem 1%-ro BOAHOMO pacTBopa TPMNaHOBO-
ro CMHero.

OnpedeneHue npoOyKmMusHOCMU KiemoyHoU JUHUU
BHK-21/2-17. TpoAYyKTUBHOCTb pacCUnTbiBaNM Kak OT-
HOLUEeHVEe KOHEUYHOW KOHLEHTPaLUnUn KNeToK K MCXOLHOM
B OIHOM Maccaxe.

&
[Tokaszatenn =
x
S
MlpoaykrusHocrs 46 44 49 45 47 56 57 52 47 46 45 46
cpenHas (M)
(raHpapTHas owmbKa 01 01 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
(&m)
Konnuectso onbiTo (1) 119 72 115 95 88 107 80 24 85 89 85 84
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V3mepeHue koHyeHmMpayuu obujezo 8upycHoz2o besaka
U KOMNOHeHMOo8 8Upyca Auypd OCYLLeCTBAANN B COOTBET-
cTBUM C «MeTofmMKOoN onpefeneHna CoaepKaHnsa BUpYC-
cneymnduryeckoro 6eska 1 KOMNOHEHTHOrO COCTaBa BUPY-
ca Aulypa ¢ nomoLpblo KonnuyectseHHom PCK» [1].

OueHKy amuHokuciomHozo cocmasa bK nposopau-
N B COOTBETCTBUM C MeToankon M-04-38-2009 «Kopma,
KOMOVKOpMa M Cbipbe AnA UX Npon3BoACcTBa. MeTofumka
N3MepeHNN MacCOBOW [ONN aMUHOKUCIOT METOLOM Ka-
NUANAPHOIO 3neKTpodopesa C UCNONb30BaHNEM CUCTEMDI
KanunnapHoro snektTpodpopesa “Kanenb".

Cmamucmuueckas 06pabomka 0aHHbIX. Ana cTaTucTn-
yecKol 06paboTKM MNOSTyUYEeHHbIX Pe3ynbTaToB BbIUMCIANN
3HayeHVie cpepHeit apudmeTyeckorn u ee owmnoky. Cre-
neHb Pasnuuna MexXay CpefHUMMN BYX BbIOOPOK OLeHU-
Banu ¢ nomolybio Kputepusa CTblofeHTa (), KoTopbi npea-
CTaBnAN COOOM OTHOLIEHME PA3HOCTU MeXAY CPefHMU
K OLUMOKe TOI pa3HOCTW. 1A XapaKTepPUCTUKN INHENHON
Koppenauumn Mmexxay AByMA nNpr3HakaMin BbIYUCIANN KO-
3ddurumneHT Koppenayun (R), KOTOPbI MOXET NMPUHUMATD
3HaueHue oT +1 4o —1 B 3aBUCMMOCTU OT TECHOTbI CBA3MW.
Mpwv nonHom npAmMoii Koppenauuv R = 1, npu nonHom 06-
paTHow R = —1. Korga Koppenauua oTcyTcTByeT, Koadpdu-
UmeHT 61130k K 0. Kak npaBuno, BenimumHa R B HTepBane
0,20-0,30 cBMAeTenbCTBYET O Hanuumm cnaboi, 0,50-0,60 —
cpegnHeit, 0,80-0,90 — cunbHO (TECHON) KOPPENALNN MEXK-
Ay npusHakamu [3].

YpoBEeHb 3HaUMMOCTU OTPaxarn CTeneHb JOCTOBEPHOCTH
NoyYeHHbIX AaHHbIX 1 MOKa3blBasl BEPOATHOCTb CllyYaHO-
ro BO3HVMKHOBEHA UCCefyemblx NMoKasaTtenel; B onbiTax
ero KoapdurumeHT coctanan He 6onee 0,05 (5%) [3].

Lindposoin maTepuran ctatncTnyeckn obpabatbiany
Ha MepcoHanbHOM KOMMbloTepe O6LWENPUHATLIMI METO-
AaMu BapnaLOHHON CTaTUCTUKNM € NCMONb30BaHEM Npo-
rpammbl Microsoft Excel.

PE3YJIbTATHI U ObCYX A EHUE

B nccneposaHnAx, NpoBefeHHbIX paHee, n3y4vanm 3a-
BUCMMOCTb aMUHOKNCNOTHOro coctaBa BK ot cbipbs,
NONlyYEeHHOro B pa3Hble ce30Hbl roga. OTMeTUN, YTO CO-
JeprkaHne aM1HOKMCIIOT MEHANOCH Mo ce30HaM. MK, Kak
NpaBWo, NPUXOANCA Ha NETHNE MeCALbl, Koraa Ux Konu-
YecTBO yBennumBanocb B 1,2-2,3 pa3a, a B OCeHHe-31UM-
HWI Nepuof OHO NoHWXKanocb B 1,2-1,4 pasa (pa3nuuus
cywectBeHHbl, p < 0,05). Muk pocTa AnA rnyTaMMHOBON
1 acrnaparmHoOBOW KUCIOT NPUXOAWIICA Ha HOAbPb, Koraa
NX KonmyecTtso 6b110 B 1,4 pasa 6onblue, YeM B Npeablay-
wme mecaupl (p < 0,01).

Tabnuuya 2

Takum o6pa3om, oTMeyanu NPsAMyio 3aBUCUMOCTb An-
HaMWKK copepXaHusa amnHokucnot B 6K n ¢usmnonoro-
6UOXVIMNYECKIX NMOKa3aTenei KpoBy KPYMHOro poratoro
ckoTa (KPC) (Tak Kak gna npurotosneHus NbK ncxogHbim
Cbipbem ABnAnach uenbHaa kposb KPC, ee cryctku u gpy-
rme OoTXoAbl CbIBOPOTOYHOrO NPOU3BOACTBA) OT CE30HOB
roga.

Ha paHHOM 3Tane paboTbl onpeaenany nNpoayKTvB-
HOCTb KneTouHow nnuHum BHK-21/2-17 B cycneHsum ¢ nc-
cnepyembim TBK. Tuaponu3aTt 6enkoB KPOBU 13 Cbipbs,
3aroTOBJIEHHOTO B NIeTHME MeCALbl, CTUMYNMPOBa pocT
cycneH3un Knetok B 1,2-1,3 pasa 60oblue No cpaBHEHUO
C OCTaNIbHbIMK Ce30HaMK rofa (pasnuuma CyLecTBeHHbI,
p <0,001) (tabn. 1, puc. 1).

BbiABneHa koppenauma mexay npoAayKTUBHOCTbIO
1 AVNHAMVKOW Ce30HHOro KosiebaHua cofepaHus amu-
HokucnoT B [BK (tabn. 2). KoabduuneHT koppenaunm us-
MeHAnca B npegenax ot —0,367 go 0,947, uto cBupeTenb-
cTBOBao o cnabol, cpefHeln UM TeCHOW 3aBUCMMOCTU
Mexay npusHakamun. KoppenAaumoHHON CBA3N MeXay Co-
JepXXaHneM apriuHuHa, acnaparnHoBON KNCIOTbI U NpPo-
OYKTMBHOCTbBIO KNETOK He O6Hapy»keHo. [myTamumHoBas
KucnoTa umena obpaTHyto cnabyio Koppensauumio ¢ npo-
OYKTUBHOCTbIO (R = —0,367). MponuH, acnaparvH, nsonem-
LIH, METVIOHWH, CEPUH, TMPO3UH NMENN CPESHIO CTeNneHb
KoppenAaummn ¢ NPoAyKTUBHOCTbIO, MPY 3TOM R coCTaBnAn

Puc. 2. KoHueHTpauua MMMyHOreHHbIX KOMMOHEHTOB BUpY(a ALLypa
npu penpoayKLMM B CyCNeH3MoHHOI KynbType Knetok BHK-21/2-17
B 3aBMCUMOCTH OT MecALa 3aroToBKM cbipba ana IbK

0.2
0.1
0 ==

T EFE LS

Konmenrpaopen 1465 + 755, scrfes’

£ERESFS

Mecans

KoHueHTpaLya MMMyHOreHHbIX KOMMOHEHTOB BUPY(a ALLypa Npu PenpoAyKLMH B CycneH3uoHHoi KynbType knetok BHK-21/2-17

B 3aBMCUMOCTY OT MecALa 3aroToBKM cbipba ana bK

[okazatenb

=l
o
2
=
==
w
A

KoHueHTpauua 1465 + 755

B 1 MAH KneTok (MKr/cm?), cpearee (M) 050 | 051 054 | 060

070 | 078 | 074 | 067 | 058 | 052 | 0,60 | 0,57

(raHpapTHas owwmbKa (£m) 002 | 003 002 | 013

004 | 003 | 003 | 005 | 004 | 002 | 004 0,04

Konuuectso onbiToB (1) 116 80 129 119

85 102 73 28 78 91 80 86
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0,774-0,947. OcTanbHble aMUHOKMNCOTbI, Takne Kak ana-
HWH, BaNWUH, MMCTUANH, MULWH, NeALWH, IN3WH, TPEOHNH,
TpuntodaH, GeHunanaHnH, UMenn NPAMY BbICOKYIO
Koppenauunio ¢ NPOAYKTUBHOCTbIO KNeTok (R Haxoaunca
B npepenax 0,774-0,947).

O6Hapy»KeHa Koppenauua Mexay KonmyecTtBOM UM-
MYHOreHHbIX KOMMOHEHTOB BMpPYyCa Alypa U AUHaAMU-
KOI ce30HHOro KonebaHuA cofep»aHna aMUHOKUCIIOT
B I'BK. Mpu 3TOM KO3PPULMeEHT Koppenaunm R nime-
HAncA B npegenax ot —0,356 pgo 0,772, yTo cBMAeTeNb-
CTBOBAJIO O CNabon Nnu cpefHen Koppensaumm Mmexay
npu3sHakamu. Koppenauma mexagy cofepxaHuem apru-
HWHA M KOHLUEHTpaumnen MMMYHOreHHbIX KOMMNOHEHTOB
BMpYyCa Allypa He BbiABJieHa. 3aBUCMMOCTb BbixoAa
146S + 755-KOMMOHEHTOB OT KOAIMYeCTBa acnaparnHoBowm
1 ryTaMMHOBOW KUCNOT Mena obpaTHyio cnabyio Koppe-
nauuio - R coctasnsan —0,356 n —0,465 COOTBETCTBEHHO.
Mpamyto cnabyto cBA3b Mexay Npr3Hakamu Habnoganm
TakXe C TMPO3MHOM, N30NeNLMHOM, NPOJSINHOM, Cepu-
HoMm (R Haxogwunca B npegenax 0,313-0,461). OcTanbHble
aMVHOKWCNOThI, Take KaK anaHuH, acnaparuH, BanuH,
TUCTUAVH, TALUWH, NeAUNH, NN3MH, METUOHVH, TPEOHNH,
TpuntodaH, GeHnnanaHuH, UMenn NPAMYI0 CpefHIo
KOppenAaumio ¢ BbIXOAOM UMMYHOTEHHbIX KOMMOHEHTOB
BMpYca Awypa (R coctaBnan 0,566-0,772).

Tnpponusat 6e1KoB KPOBU U3 CbipbA, 3arOTOBIEHHOTO
B NNETHMe MecALbl, CTUMYIMPOBaN yBeNMYeHne KOHLEeH-
TpaLMM UMMYHOTF€HHbIX KOMMOHEHTOB BUPYCa ALLypa Npu
penpoayKkumu ero B cycneHsuu kneTtok B 1,3-1,6 pasa
60sblle MO CPaBHEHWIO C OCTaflbHbIMU Ce30HaMK rofa
(pa3nununa cywecTBeHHbl, p < 0,001) (puc. 2, Tabn. 2).

Takvm o06pa3om, obHapyeHa 3aBUCMMOCTb MeXay
CE30HHbIMM KoslebaHUAMY KOHLEHTPaLMM aMUHOKNCIIOT
B ['BK, NpoAyKTMBHOCTbIO KNETOK 1 KONNYECTBOM UMMY-
HOreHHbIX KOMMOHEHTOB BUPYCa ALLypa Nocse penpoaykK-
L1 B KneTouyHoun nuHnm BHK-21/2-17, BbipalyeHHom ¢ nc-
nonb3oBaHunem BK (Tabn. 3). Mpy 3Tom BO BCex cyyanax
OTCYTCTBOBaJIa KoppenAuma ¢ aprMHMHOM 1 acnaparmHo-
BOW KNCSTOTON. 1N OCTanbHbIX aMUHOKMCIIOT Habioaanu
pa3Hyto cTeneHb 3aBUCUMOCTY MeXAY NPOAYKTUBHOCTbIO
1 KOHLeHTpaunen MMMYyHOreHHbIX KOMMOHEHTOB BMpYyCa.

3AKTIOYEHUE

B xoae npoBeAeHHbIX UCCNeA0BaHNI M3yYeHO BAVAHME
CEe30HHOTrO N3MEeHEeHNA aMUHOKMCIOTHOrO COCTaBa rmgpo-
nM3aTa 6enkoB KPOBU HA NPOAYKTUBHOCTb KJIETOUYHOM
nonynauuu BHK-21/2-17 n konnyecTtBo UMMYHOTEHHbIX
KOMMOHEHTOB Brpyca ALlypa.

OTmeueHa 3aBUCMOCTb NPOAYKTUBHOCTU KNETOYHOM
nuHun BHK-21/2-17 oT ce30Ha 3arotoBku cbipba ana MBK.
BbifiBNeHa npAmas 3aBMCMMOCTb MeXAY NPOAYKTUBHO-
CTbto KNieTouHon nuHumn BHK-21/2-17, KoHueHTpaymen
VIMMYHOTE€HHbIX KOMMOHEHTOB BMpYCa ALlypa U Ce30HHOMN
OVHAMUKOW U3MEHEHNSA COePKaHNA anaHUHa, acnaparu-
Ha, BanuHa, TIMCTUANHA, MNLMHA, N30NenunHa, nenymHa,

BETEPMHAPIA CETOZIHA MAPT N1 {24} 2018

NM3UHA, METUOHWHA, MPONVHA, CEPUHA, TUPO3UHA, TPEOHU-
Ha, TpynTodaHa, beHnnanaHrHa, BXOAALMX B TMAPONM3aT.

[na yBennyeHna NnpodyKTMBHOCTM KNIETOUHOI Nomnyna-
uun BHK-21/2-17 1 KOHLEHTPaLUmM MMMYHOTF€HHbIX KOMMO-
HEHTOB BUPYCa AlLypa B KylbTypasibHYyl0 POCTOBYIO cpefy
ONA BblpalMBaHMA CYCMEH3NOHHOW KyNbTypbl KNeToK
B OCEHHe-3UMHUI neprop Hapaay ¢ MBK uenecoobpasHo
NOMNONHUTENbHO 006aBAATb TaKMe aMUHOKUCIOTbI, Kak
anaHuH, acnaparuH, BanuH, TMCTUANH, FULWH, NeNLMH,
NIN3VIH, METVIOHWUH, TPEOHWH, TpunTodaH, GeHnnanaHvH,
[10 YPOBHSA, CPaBHNMOrO C UX COAEpPKaHNeM B Cbipbe, 3a-
rOTOBJIEHHOM B JIETHME MeCALbl.
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PE3IOME

MNpezacTaBneHbl JaHHble N0 OLEHKe SOHEKTUBHOCTU NELUTMHOBOTO NpenapaTa Npu SKCNepUMeHTaNbHOM TOKCUYECKOM MOPaXeH!N neveHu
NabopaToPHbIX XMBOTHbIX. IKCMEPUMEHTBI NPOBEAEHbI Ha KPbICaX, CONEPXKALLNXCA B OAMHAKOBbIX YCTIOBUAX, NPOLUEALIMX KapaHTUHHbIi
PEXMM BUBAPKA U HE MMEIOLLVMX BHELUHUX NPU3HAKOB 3a601eBaHMil. [pynMbl XMBOTHBIX HOPMUPOBANCH MO MPUHLMMY NApPHBIX aHaNOT0B.
OcTpoe TOKCUUeCKoe NOpaXeHue NeveHn MOAENNPOBaNin OAHOKPATHbIM BBEEHIEM YeTbipexxiopucToro yriepopa (0,3 Mr/Kr Maccsl Tena).
YcTaHOBMEHO, UTO Ha BTOPOIA ieHb NOCTIE BBEEHNA KPbICAM YETbIPEXXTOPUCTOrO YINePO/a 3aperncTpUpOBaHbl BHELLHIE NPU3HAKN UHTOKCU-
KaLlum: 0TKa3 T KOPMa, yrHeTeHNe, OfblLLIKa, NOBbILLeHIe TemMnepaTypbl Tena. IpuMeHeHue per 0s pancoBoro NeLnTUHA 3a Yac A0 BBeLeHUA
TenaToToKCMKaHTa U fanee exefHeBHo B nocneaytoLuye 30 AHeil B 403e 1 MA/KT MacCbl Tena CHIDKAET KAMHUYECKie NPOABNEHIA UHTOKCUKALMM
11 NIOBBILLAET COXPAHHOCTb KpbIC. DapmaKonornyeckuii SheKT neuntiHa NnpoABAAETCA yNyyLLeHeM 61OXUMUYECKIX NapaMETPOB 1 GyHKLY-
OHasbHOTO COCTOAHMA NeYeHy NabopaToPHBIX MBOTHBIX HA (OHE IKCMEPUMEHTANBHOTO OCTPOTo renatuTa. MonyueHHble AaHHbIe MOTYT no-
C1YXUTb OCHOBAHIEM 1A NPUMEHEHIA PANCOBbIX NELMTUHOB B KAUECTBE renaTonpoTeKTOPOB NPUPOLHOTO MPOUCXOXEHNA C BO3MOXHOCTbH
11X UCMIO/Ib30BaHMA KaK 6110N10rnyeckin akTMBHBIX 06aBOK UK [1efiCTBYIOLLIX Hauan NekapCTBEHHbIX CPECTB, NPeAHA3HAUEHHDIX AA NeyeHns
3aboneBaHuil neyeHn y XUBOTHBIX.

KnioueBble cnoBa: neuuTuy, ¢O(¢0ﬂMﬂMD,bI, renaTonpoTeKkTopbl, X1BOTHbIE, TOKCMYECKOE NOPAXKEHWE NeYeHN, 3K(I'IepI/IMEHTaJ1beII7I renatut.
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HEPATOPROTECTIVE EFFECT

OF LECITHIN-BASED PREPARATION ON EXPERIMENTAL ANIMAL LIVER TOXICITY

Ye. V. Kuzminova', M. P. Semenenko?, Ye. V. Tyapkina®, V. A. Sobolev*
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SUMMARY

Data on assessment of lecithin preparation effect on liver toxicity experimentally induced in laboratory animals are presented. Experiments were
carried out in rats kept under similar conditions that had been subjected to quarantine in animal facilities and demonstrated no apparent disease
manifestations. The animals were divided into groups based on paired counterparts’principle. Acute toxic damage of liver was induced by single
administration of carbon tetrachloride (0.3 mg/kg of body weight). The rats demonstrated the following apparent signs of intoxication on day
2 after administration: anorexia, depression, dyspnea, fever. Per os administration of rape lecithin at a dose of 1 ml/kg of body weight one hour
before hepatotoxicant administration and then daily for subsequent 30 days reduces intoxication manifestations and improves survivability
of the rats. Pharmacological effect of lecithin includes biochemical characteristics improvement and functional state of liver of [aboratory animals
with experimentally induced acute hepatitis. Obtained data may provide grounds for application of lecithins as hepatoprotectors of natural
origin in the form of biologically active supplements or active ingredients of pharmaceuticals intended for hepatic disease treatment in animals.

Key words: lecithin, phospholipids, hepatoprotectors, animals, toxic damages of liver experimentally induced hepatitis.
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BBELNEHUE

LLInpokoe pacnpocTpaHeHne renatonaTuii, CJIOKHOCTb
OMarHOCTUKN M BapUATUBHOCTb TepaneBTUYECKNX NOA-
XO[0B BbI3bIBAIOT Y BETEPMHAPHbBIX CNeLnanncToB 60sb-
IO MHTEpPEC K BOMPOCaM U3y4eHns faHHOW Npobrembl.
MHoroo6pasue GpyHKLUIN NeYeHn Kak rnaBHoM Grnoxmmum-
Yeckoi nabopatopuu opraHusma onpeaensaeT BblCOKYI0
BEPOATHOCTb BO3HUKHOBEHMWA PaHHNX OOMEHHbIX Hapy-
LWEHWI Pa3NIMYHbIX OPraHOB 1 CUCTEM NPW renaTtonaToso-
run. B cBsi3u ¢ 3TM Npu 3a6oneBaHnsAX renatobunmapHom
CUCTEMbI MOTPEOHOCTb B renaTonpPOTEKTUBHBIX CPeACTBaX,
NMOBbILIAOLWMNX PE3UCTEHTHOCTb NEYEHM K AeNCTBUIO XU-
MUYECKNX areHTOB 1 HOPManu3ylownx ee metabonunsm
B YCNOBUAX HanNpAXeHUA AeTOKCULMPYIoLen GyHKLNN,
B HacToAllee BpeMA OCTaeTcA BblCOKOW. Mpu 3Tom pe-
waowumn GakTopamu B nosb3y Bbibopa npenapartos
noao6HON HanpaBNeHHOCTU ABNAKTCA 6€30MacHOCTb,
XOpoLuas NepeHoCUMOCTb U BO3MOXKHOCTb ASIUTENIbHOIO
npuema [6, 71.

Ha npoTaXXeHUn nocniefHUX neT HaKomaeH MoNoXu-
TENbHbIA OMbIT U3YYEeHUs U NMPUMEHEHUs NpenapaTos,
B COCTaB KOTOPbIX BXOAAT JIEUUTVHbBI, NPY renatutax,
anctpooduu, umppose nedenu [1, 3]. JleynTnHbl — obLle-
NPUHATOE Ha3BaHMe rPynmnbl XXMPONOJOOHbIX BELLeCTB,
npeacTaBnaoLWwmx cobon cmecb pochonmnungos (65-75%)
CTPUrAMLEPULAMU Y HE3HAUYNTENbHbBIM KONIMYECTBOM ApY-
rMx cocTaBnAalwWmX. JIeUNTUH ABNAETCA OCHOBHbIM CTPYK-
TYPHbIM KOMMOHEHTOM BCEX KJIETOUHbIX MembpaH, nog-
[EePXKMBAOLWVIM MOCTOAHCTBO BHYTPEHHEN cpefibl KNeToK
1 YYacTBYIOLWMM BO BCEX dHEPreTUYecKnx N 0OMeHHbIX
peakuuax. SMynbrupyioLme CBOMCTBa eLTHa NO3BONA-
0T eMy 06ecrneyurBaTb ONTUManbHbIA XMMUYECKNIA COCTaB
Kenuu, NpenaTcTBOBaTb 06Pa30BaHUI0 XONEeCTEPUHOBBIX
XKeNUHbIX KaMHeN, pacTBOPATb y>Ke BO3HUKLIME TBEp-
[ble >KNPOBble OTNOXEHMWSA Ha CTEHKAX »KeIYHOro Ny3blpsA
1 B XeNYHbIX NpoToKax [2, 3].

OfHUM 13 Ba)KHEMLINX CBOWCTB NeunTnHa ABnAeT-
CA 3alymMTa KJIETOK OT TOKCMKAHTOB, KOTOPAasa YacTUYHO
OCYLIeCTB/SAETCA 3a CYUeT MHIMOVMPOBAHMSA NPOLECCOB
nepeKkncHoro okucneHusa nunuaos. Gocdonunuabl, Boc-
CTaHaBNIMBAA «YMaKOBKY» MOJIMHEHACILLEHHbIX XUPHbIX
KWCNOT B MeMbpaHe renatounToB, yMeHbLIAT AOCTYMN
Kucnopona K HUM, TeEM CaMblM CHUXXaA CKOPOCTb 3a-
poXaeHus cBo6OAHbIX pafnKanos. JIeunTuH ykpennaer
CTEHKU KJTIeTOYHOI MeMOpaHbl renatoumToB, CNoco6-
CTBYeT pereHepauny TKaHV NeYeHu, a TakKe nomoraet
el CcnNpaBnATbCA C AeTOKCMKauuen opraHm3ma ot A40B
N KCeHO6nOoTMKOB [4, 5].

Bce 3Tn cBOWCTBa onpeaensaioT LWNPOKKIA cnekTp 6uo-
NOrnMYeckoro 1 Gpapmakonormyeckoro 4eCTBUA NELUNTHHA,
YTO eNlaeT aKTyaslbHbIM MOWCK NepPCreKTBHbIX MOAXOL0B
K hapMaKonornyeckom KoppeKkLmnum nopaxxeHnin neyeHmn
3a CyeT pa3paboTKM NpenapaToB Ha OCHOBE 3CCEHLMalb-
HbIX dochonnnungos.

Llenb nccnepoBaHuin — oueHka 3pPpeKTMBHOCTA neuun-
TUHOBOrO NMpenapara Npu 3KCnepruMeHTasIbHOM TOKCMYe-
CKOM MOPaKeHN NeYeH TabopaTopPHbIX XKUBOTHbIX, Bbl-
3BaHHOM TETPAxX/TOPMETAHOM.

MATEPUANbI U METO/bI

DKCNepPUMEHTbI NpoBefAeHbl Ha 6eCNOPOAHbIX Nabo-
PaTOpPHbBIX KpblCax CO cpefHen maccon Tena 205,7 £3,1T.
B onbiTax ncnonb3oBanucb XMBOTHble, Npolefwmne
KapaHTUHHbIA pexum BmBapua KpacHORapCcKoro Ha-
YUYHO-MCCNe[oBaTeNIbCKOro BeTePUHAPHOIO UHCTUTYTa

BETEPMHAPIA CETOZIHA MAPT N1 {24} 2018

1 He MMeloLMe BHEeLWHUX NPU3HaKoB 3aboneBaHunin. Kpbl-
Cbl COAEPXKannCb B OAMHAKOBBIX YC/IOBUAX HA OObIYHOM
NMULLEBOM peXMMe.

[na nonyyeHns CTaTUCTUYECKU JOCTOBEPHbIX Pe3ysib-
TaToOB rpynnbl GOPMUPOBANNCHL MO MPUHLMMY MapHbIX
aHanoros. MiccnefoBaHnA BbINOMHEHbI ¢ cobnofeHrem
NPWHLMUMNOB, N3N0XeHHbIX B KOHBEHLMM O 3aluTe No3Bo-
HOYHbIX XUBOTHbIX, UCMOJIb3YeMbIX A1 SKCNEPMMEHTOB
WJIN B MHbIX HayuHbIX Lensx (r. Crpacbypr, ®paHuus, 1986).

N3yueHne 3¢ deKTMBHOCTU NeLUTUHOBOrO Npenapa-
Ta NPOBOAWUIIN HA SKCMEePUMEHTaIbHOW MOAENN OCTPOro
renaTnTa y KpblC, BbI3BaHHOIO TETPaX/I0PMeTaHOM, B CO-
oTBeTCTBUM € «MeToAnYeCKNMY yKa3aHUAMN MO n3yye-
HUIO renaTo3alMTHOM aKTUBHOCTY GapMaKoNormyeckmx
BewecTB» (PyKOBOACTBO MO SKCNEPUMEHTaNbHOMY (8O-
KIMHUYECKOMY) U3YUYEHNIO HOBbIX GpapMaKkosiornyeckmx
BeLlecTB, nog obuwen pepakyuen P. Y. Xabpuesa, 2005).
OcTpoe ToKcMyeckoe nopaxeHve neyeHy MoaenpoBa-
NN OJHOKPATHbBIM BHYTPMOPIOLIVHHBIM BBEleH/eM YeTbl-
pexxnopucToro yrnepopga (CCl) 8 gose 0,3 Mr/Kr maccbl
Tena.

JlabopaTopHble KpbICbl ObIIV pa3feneHbl Ha TPY rpyn-
nbl Mo 10 XMBOTHbIX: 1-1 — ONbITHAsA, 2-A — NO3UTUBHbIN
KOHTPOJNIb M 3-A — UHTAKTHbIA KOHTPONb. KUBOTHbIM
1-/ rpynmnbl 3a Yac [0 BBELEHMUA renaToTOKCMKaHTa 1 B Mo-
cnegytowme 30 oHeN exegHEBHO BBOAWAW NTELUTUHOBDIN
npenapar per os B fo3e 1 MN/Kr Maccbl Tena >KMBOTHOTO;
2-5 rpynna nocsie 3aTpaBKy Haxofunacb 6e3 neueHus;
3-A rpynna coctosana n3 340POBbIX XMBOTHbIX, MOMyYaB-
LUINX PacTUTENIbHOE MAc/o B KBMOOGbEME renaTonpoTek-
TOpa Mo aHaNorMYHOM Cxeme.

S¢PeKTMBHOCTb renaTo3alnTHOro AeNCTBMA npena-
paTa OLeHVBanu no BblXKMBaeMOCTV 1TabopaToOpPHbIX KPbIC,
rpaBYUMETPUYECKMM MOKa3aTeNiAM MacChbl Tena, KIvHuye-
CKUM Npr3HaKaM, a TakxKe CTeNeHN N3MeHeHnA broxnmu-
YeCcKUX CMHAPOMOB, HabNIOAAIOLWMXCA NPU NOPaXKEeHNAX
neyeHun: UUTONM3a — MO aKTUBHOCTY B CbIBOPOTKE aMUHO-
TpaHchepas (ACAT, AnAT); HapyLIeHVA SUHAMUKI XKenun —
Mo YPOBHIO B CbIBOPOTKE KPOBMU LefiouHon pocdaTasbl
(LLD), copepaHuio bunnpybrHa 1 xonectepuHa.

O6pa3ubl KpoBK Ana 6MOXMMMYECKOro aHanmsa oT-
6upanu y 5 XMBOTHbIX M3 Kaxaol rpynnbl yepes 15 cyT
OT Hayana onbiTa 1 Yepe3 CyTKM Nocsie NocefHero Bee-
[eHUs NIeUUTMHOBOW KomMno3nunn. JTabopaTopHble nc-
CnlefoBaHNA NPOBOAUIM Ha GUOXMMMYECKOM aHanusa-
Tope Vitalab Flexor ¢ nomoubto Habopos Ppupmbl ELITech
Clinical Systems.

O6bEeKT UCCIe[OBAHNI — reNaTONPOTEKTOPHDIN npe-
napaT Ha OCHOBEe PancoBOro JleMTHaA, COCTaB KOTOPOro
npepcTaBsieH B Tabnuue 1.

CTaTncTyecKyo 06paboTKy NomyUYeHHbIX Pe3ysibTaToB
NPOBOAMUNN C UCMO/b30BaHMEM MAKETOB CreLmnanbHbIX
nporpamMmm, NCCneaoBaHre KOIMYeCTBEHHbIX MPU3HAKOB —
METOAOM CPaBHEHWA CPefHUX 3HauYeHnI ABYX BbIGOpOY-
HbIX COBOKYMHOCTEW ¢ onpeaeneHnem Kputepua CTbrogeH-
Ta 1 YPOBHA 3HAYNMOCTH (p).

PE3YNbTATbI U OBCYMAEHUE

MpoBepeHHble nccneoBaHMA NoKasany, YTo Npu BBe-
AeHnu Kpbicam nep.bix Asyx rpynn CCl, y XnBOTHbIX 2-1
rpynnbl (6e3 neyeHun) y>ke Ha BTOPOI AeHb SKCnepuMeH-
Ta NOABUNNCH BHELUHME NPU3HAKM UHTOKCMKALMU: OTKa3
OT KOPMa, YTHEeTEHHOe COCTOAHUNE, OfbILLKA, MNOBbILLIEHNE
Temnepatypbl Tena. Ha Tpetuii AeHb 6bina 3apurkcrpoBaHa

61



Tabnuua 1
CopepaHue MaKkpo- 1 MUKPOHYTPUEHTOB B PancoBOM NeLuTiHe

[Toka3atennb 3HaueHue

Oochonunugl, r/100 1 62,0
B TOM yucre GochaTMaNNXonnHb 16,0
dochatuannsTaHoNamMuHbI 15,5

docdatuaunceputbi 95

dochaTugHble Kucnotol 9,5
dOCHATUANAMHOZNTONDI 10,0
AndochaTuanunrnLepuHbl 1,5

[TonuHeHacbILeHHbIe XupHble KucnoTbl, /100 T

nuHonesas C . (omera-6) 15,2

nuHonerosan C . (omera-3) 3,1

COOTHOLLIEHME XUPHBIX KUCTOT OMera-6 : omera-3 51
MuHepanbHbie Bewectsa, r/100 r 6,81
Tokodeponb! (BuTamuH E), Mr/100 r 56,9
B TOM Yncie a-Tokogepon 14,0
B+y-Tokodeponbl 36,9

d-ToKodepon 6,0

OuroctepuHbl, Mr/100 T 650
B ToM umcne B-cutoctepon (npoBuTamuH D) 445

MakpoanemeHTbl, Mr/100 r

Kanuit 640
MarHuii 400
KanbLui 710
bocpop 2380

MukpoanemenTbl, Mr/100 ©

Xeneso 53

Meab 0,2

Tabnuuya 2
BnuAHue neunTMHa Ha AMHAMMKY Maccbl TeNna na6opaTopHbIX KpbIC
npy dKcnepumeHTanbHoMm renatute (M + m)

Macca tena (r)

Yepe3 15 qy1 Yepe3 30 o1

1-9 onbitHan — CCl, + neyntun 2058 +33 206,8 +2,4% 229,5+1,8%*
2-5 onbitHas — CCl l 206,5+24 199,2+1,1 203,7+29
KoHTponb (MHTaKTHbIE) 204,735 218,7+4,2 231,0+25

Pasnnuna poctosepHbl (* p < 0,05; ** p < 0,001) B cpaBHEHUN C KUBOTHBIMM,
nonyyasiwmmu (Cl, 6e3 Tepanuu.
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rnbenb oAHON KpbIcbl. [pr 3TOM y KpbIC 1-11 OMbITHOW rpyn-
Mbl, AOMONHUTENbHO MNOYYaBLUNX NELUTUH, KITMHUYECKNe
NPOABNEHUA NHTOKCUKALMW OblNI MEHEE BbIpaXKeHbl 1 pe-
rMCTPUPOBANINCH MO3Xe — K 4-M CyT SKCnepuMeHTa npu
100%-1 COXpaHHOCTN.

[paBumeTpuyeckme nccnefoBaHnAa nokasanu, YTo
Y KpbIC 2-1 rpynnbl Ha NPOTAXEHUN BCEro SKCNneprumMeHTa
pernctpupoBanacb NOTepa Macchl Tena, Toraa Kak B rpyn-
ne c NpPYMeHeHNeM renaTonpoTeKTOpa K KOHLY 3Kcnepu-
MEHTaIbHOro Nneproga BeC XNBOTHbIX XOTA U He JOCTUr
noKasaTesieil UHTaKTHOW rpynmbl, HO GUKCUMPOBANCS C MNo-
NOXUTeNbHOM AnHaMnKo. MNpu pacyeTe npoueHTa Npu-
pocCTa Macchbl Tefla XXMBOTHbIX 1-1 1 2- rpynn pasHuua
cocTasuna 12,7% c BbICOKOW CTeneHblo JOCTOBEPHOCTH
(p <0,001) (Tabn. 2).

Mpw 6rOXMMUYECKOM UCCNe[OBaHNM KPOBU YCTaHOB-
JIEHO, YTO MPMK OCTPOW MHTOKCUKALUMN YeTbipexxyiopu-
CTbIM YrniepoAoM NPONCXOANT 3HAUUTENIbHOE N3MEHEeHNe
nokasaTenein metabonnyeckoro COCTOAHUA renaToLmToB
(Tabn. 3).

BeepeHune xunBoTHbiM CCl, BbI3BANIO BbIPaXKeHHbIE
N3MeHEeHNA aKTMBHOCTU GepPMEeHTOB — MapKepoB QyHK-
LMOHANbHOIO COCTOAHUA nevyeHu. Bo 2-i rpynne (6e3
NneyeHnsn) K cepepuHe onbiTa NPOMN3OLWIO AOCTOBEPHOE
yBenuuyeHne aktmsHocTn AcAT B 2,7 pa3a, a no 3asepLue-
HUW SKCMepMMEHTa pa3HMLIA C MHTaKTHbIMU XUBOTHbIMU
coctasuna 1,6 pasa. AKTnBHocTb AnAT yBennuunaco ewe
6onblue: Ha 15-e cyT - B 3,7 pa3a 1 Ha 30-e cyT — B 2 pa3a
MO CPaBHEHWIO C fAaHHbIMM, MONYYEHHBIMU B KOHTPOJIbHOMN
rpynne Kpbic.

AKTUBHOCTb ACAT y XXMBOTHbIX 1-1 FpynMbl, NOyYaBLUNX
NeyMTMHOBDLIN Npenapar, K cepefnHe onbiTa Obina Huxe
3HaYeHN 3TOro Xe MokKasaTena Bo 2-1 rpynne Ha 32,2%
(p<0,01),a KKOHUY —Ha 38,7% (p < 0,001), HO Npw 3TOM Npe-
BbICW/a 3HAYEHUA, MONyYEeHHble B KOHTPOJIbHOW rpynne.
B copepxaHum AnAT npocnexunsanacb aHafiorMyHasa guHa-
MUKa: pa3HuLa Ha 15-e cyT HabntogeHuin coctasuna 32,3%
(p<0,001),aHa30-e-37,7% (p <0,01) OTHOCUTENBHO KPbIC
2-11 rpynnbl, HO 3HaYeHMe NoKasaTenAa 0CTaBanoCh BbilUe,
YeM Y MHTaKTHbIX XK1BOTHbIX.

Mo nokasaTenam »kenyeobpa3oBaHuA Y BCEX XKNBOT-
HbIX OMbITHBIX FPyNN Gbina 3aperncTprupoBaHa runepobu-
nMpyobuHemna, Nnpuyem KoHueHTpauma obuero 6unmpy-
6UHa B KPOBW XXMBOTHbIX rPynmnbl 63 feyeHns K KOHUY
SKCneprMeHTa NpeBbIC/Ia MoKasaTenu Kpbic 1-/ rpynnbl
B 1,9 pa3a. YpoBeHb wenoyHol pocdatasbl BO 2-11 rpyn-
ne K KoHUy HabnogeHuin Boipoc B 1,89 pasa, a B 1-11 —
ToNbKO Ha 10,9%. MNofobHasA KapTHa CBUAETENbCTBYET
O HanMynmn xonectaTM4yeckoro CMHAPOMa, BbI3BaHHOIO
HapyLlleHneM XefueBblAennTenbHon GyHKUNN neyeHn
N Mopax}eHreMm XenyHblX KaHanbLeB (BHyTprneyeHou-
HbIlA XOnecTas).

Beenerune CCl, 06ycnoBnno HapyweHne NpoTeNHCUH-
TeTMYeCcKom GYHKLMM NeYeHU, YTo MOATBEPANIOCH CHIXE-
HVeM copieprKaHnA obLLero 6enKa y *XUBOTHbIX 2- rpynmbl
Ha 13,2% no OTHOLIEHNIO K 3[0POBbIM KpblcaM. [TprmeHe-
HUe NeunTNHOBBIX GocHoNMNMAOB NO3BOMNIO MAHUMUZK-
poBaTb pa3BnTME OOMEHHDBIX HapyLLIeHWIA. Pa3HuLa mexay
1-1 n 2- rpynnamu coctasuna 3,1%.

MonyuyeHHble pe3ynbTaThl GUOXMMNYECKMX NCCNIE[0BA-
HWIA CbIBOPOTKM KPOBW KPbIC MO3BONAIOT KOHCTAaTUPOBaTb,
UTO NPU UHTOKCMKaUMK xunBoTHbIX CCl, nponcxoanT noBsbi-
LeHe akTUBHOCTM aMUHOTpaHcdepas, CBMAETENbCTBYIO-
LLiee 0 MOBPEXAEHUN MeMOpaH renaToLnTOoB, a TakKe M-
6enun KNeToKk neyeHu Nog AencTBMEM renaToTOKCUKAHTA,
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Tabnuua 3

BnuAHue neyutnHa Ha GUoXUMMYeCKUe NoKasaTenu KpoBu naﬁopaToprlx KpbIC NPU SKCNepUMEHTaNIbHOM renatute (Mxm;n=5)

1-A onbITHaA
(Cl, + neywnuy

[oka3satenb

2-9 OMbITHaA
c,

(yTKI/I nocne NHTOKCMKaLun

Kontponb
(MHTaKTHbIE)

06w Genok, r/n 885+325% | 814x228% 933+3,06 741383 82419 89:+2,11
Mosesutia, MM/n 683027 7,12+0,17* 6642032 382+041 7,05+055 738037
ACAT, Efl/n 1949£7,6% | 1257161 | 257658 174376 95,535 106450
ANAT, ER/n 1584242 | 908+3,9% 2096+89 125062 57348 635+39
Lo, Ef/n 1039£17,0° | 648597 0164 | 1072253 | 5765+135 | 5850+170
Xonectepuh, mM/n | 213+022% | 125£013% | 7,830,09 545+0,18 15303 14802
3?(”&7: OaPYOIH, | 5074350 | 163270 137443 309+29 9412 105+09

Paznnuna goctosephbl (* p < 0,05; ** p < 0,01; *** p < 0,001) B cpaBHeHnn CxuBOTHbIMY, NonyyasLnmi CCl, 6e3 Tepanim.

YTO NPUBOANT K BbIXOAY BHYTPUKIETOUHbIX CybCTaHLniA
B KPOBb 1 NMdy. [JaHHbIN NpoLecc CONpoBOXAAETCA
BHYTPUMNEUEHOUYHbIM XOIeCTa3oM 1 HapylleHnem npo-
TEUHCUHTETUYECKOW YHKLMUN nedeHn. MpumeHeHre ne-
LUUTUHOBBIX docdonunmaos ynyylaeT napameTpbl 61o-
XMMUYECKMX KOHCTAHT roMeocTas3a 1 GpyHKUMOHaNbHOro
COCTOSHUA NEYeHN NOLOMbITHBIX KPbIC Ha GOHe ToKcMye-
CKOTO NMopaeHus.

3AKNIOYEHKE

TakvM 06pa3om, pes3oMupys pesynbTaTbl U3yUYeHns
3$bEKTMBHOCTU NleUNTUHA NPU IKCNEPVIMEHTASIbHOM
nopaeHny neyeHn nabopaTopHbIX >KUBOTHbBIX, MOXHO
yTBEepXXAaTb, UTO OH obnajaeT BblpaKeHHbIMY renaTo-
NPOTEKTUBHbBIMY CBOMCTBaMU, CMOCOOCTBYIOWNMUN CHU-
YKEHMI0 06LLEr0 TOKCMYECKOTO, LIUTONNTUYECKOTO 1 Xone-
CTaTUYECKOTO NPOABIEHNI NOBPEXAAIOLIErO AeNCTBIA
TOKCMKaHTa.

MonyyeHHble JaHHbIe MOTYT MOCNYXKUTb OCHOBaHNEM
INA NPYMEHEHNA PancoBbiX NeLUTVHOB B KauyecTBe nep-
CMEKTUBHbIX renaTtonpoTeKTOPOB NPUPOAHOro Npouc-
XOX[IEHUA C BO3MOXKHOCTBIO UX UCMONb30BaHKA Kak 6u1o-
NOTNYECKUN aKTUBHbBIX 4O6ABOK MW LENCTBYIOLNX Havan
NeKapCTBEHHbIX CPEACTB, MPeAHA3HAUEHHbIX AMA eveHns
3a00n1€BaHNI NEYEHN Y XKIBOTHbIX.

BETEPUHAPUA CETOHA MAPT Ne1 {24} 2018
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O ITPOBEAEHNN

OrbY «BHUM3X» MEXAYHAPOLHOM HAYYHO-MPAKTUYECKON KOHOEPEHL K
«AKTYAJIbHBIE BOMPOCHI ANATHOCTUKIA U TPOOUNAKTUKIA UHOEKLIMOHHDBIX
3ABOJIEBAHUIA NTUL, B TPOMbILINEHHOM NTULIEBOACTBE»
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C 15 no 16 ¢eBpana 2018 r. nos 3rMaoN NoABEAOM-
cTBeHHOro Poccenbxo3Hag3opy defepanbHOro rocyaap-
CTBEHHOTO GlogeTHoro yupexgeHua «DepepanbHblin
LieHTp OXpaHbl 340POBbA XKNBOTHbIX» COCTOANACb Mexay-
HapoAHas HayuYHo-MpaKTuyeckaa KoHpepeHUnA BeTepu-
HapHbIX Bpayvel nTuuedpabpurk Poccuinckon Oegepaunn
n ctpaH CHI «AKTyanbHble BOMPOChl AUArHOCTUKM 1 NPO-
bUNAKTVKN MHPEKLMOHHbBIX 3aboneBaHuii NTUL B NPo-
MbILLSIEHHOM NTLEBOACTBEY, B PaMKax KOTOPOW 6bin pac-
CMOTpPEH psAf BONPOCOB Mo 06ecrneyeHnto BeTepMHAPHOro
6narononyunsa ntuuedabpuk.

MeponpurATne oTMeUeHO BbICOKOW CTeMNeHbio BaXHO-
CTV BBMAY FN06anbHON yrpo3bl pacnpocTpaHeHus B PO
1 3a ee nNpefenamy 0Co60 OMacHbIX Y SKOHOMUYECKU 3Ha-
ynMbIX 6one3HeN NTUL, B YaCTHOCTY BbICOKOMATOreHHOro
rpunna.

B paboTte KoHbepeHUMY NPUHANKN yyacTme Beaylyme
cneumanmncTbl U NpefcTaBuTeny ntuuedpabpurk, depmep-
CKMX XO35INCTB M 06MacTHbIX CTaHUUiA No 6opbbe ¢ 6o-
N€3HAMY KUBOTHBIX U NTUL, U3 pernoHoB PO 1 6nuxHero
3apybexbs.

Cneuyunanuctbl OIBY «BHUWN3X» o3Hakomunm co-
6paBLUMXCA C QOCTUMKEHUAMM 1 OMNbITOM paboTbl LieHTpa,
yaenus ocoboe BHMMaHMWe ero JeATeNlbHOCTM Mo 3a-
LMTE NMPOMBILLNIEHHOTO NTULIEBOACTBA OT 0C060 onac-
HblX 60Jie3He 1 KOHTPOJIO KauecTBa BblMyCKaeMblX
6uonpenapaTos.

Ha cemnHape 6bina o3ByyeHa rnobanbHas 3nNn300Tu-
yeckas CUTyaLMA NO BbICOKONATOreHHOMY rpunny nTuL;
paccMoTpeHa KivHMKa, cnocobbl 60pbbbl 1 NpodunakTm-
K1 0C0060 onacHbIX 60ne3Hel NTULL, TaKKX Kak rpumnmn nTuL,
HblOKAC/ICKas 60s1e3Hb, UHGEKLMOHHbBIN BPOHXUT Kyp, 60-
ne3Hb lambopo, 6onesHb Mapeka, UHGEKLMOHHbIN NapyuiH-
roTpaxenT NTUL, remodunes Kyp, a Tak»ke aieHOBMPYCHble
NHPeKLUN NTrL,.

Bonblioe BHMMaHVe B paMKax BCTpeun 6biio yaene-
HO PACCMOTPEHUIO KpUTEprEeB 61aronpurATHbIX YCIIOBUIA
cofepKaHus NTULbl, COBMIOAEHMIO TEXHONIOTUU BblpaLly-
BaHWA N BeTEPUHAPHO-CaHUTAPHbIX TPpeboBaHWI, Kaye-
CTBEHHOMY MpoBefeHnto nevyebHo-NPodrNaKTUYECKNX
MeponpuATAIA, MO3BONAIOLWMX HE TONbKO MOJsyYaTb Bbl-
COKIMe noKa3saTenn NpoAyKTUBHOCTY, HO 1 0becneumBaThb
BETepMHapHOe 6n1aronosnyyre Xo3sncTaa.

Cneynanuctamm OIbY «BHUWM3X» 6bina npeacTtas-
fleHa nofgpobHas nHoopmauma o paspaboTke u npo-

M3BOLCTBE BAaKUVWH s NpodunakTiky 6onesHen ntmy
Ha 6a3e LleHTpa, a Takke CTaHZapTU3aUMK NleKapCTBeH-
HbIX CPefICTB U KOHTPOJIe KauyecTBa NpenapaTos Npowus-
Bogctea OIbY «BHUWN3XK». Kpome Toro, o6¢cToAaTeNIbHO
pacckasaHoO O BO3MOXHOCTAX McnbiTaTeNlbHOro LeHTpa
OrBY «BHUWM3X» no okasaHuto ycnyr ana ntuuedabpuk
1 KOHTPOJIIO KauecTBa NTMLEBOAYECKO NPOAYKLUN.

B 3ToM rogy B pabote meponpuATMAA yyacTBOBanu
N MexayHapopHble nekTopbl. B yacTHocTu, cnywatenu
CMOrAM y3HaTb 06 3NM300TUYECKON c1MTyaLmmn no 6ones-
HAM NTUL B TafXKMKNCTaHe 1 cTpaTernn NpodunakTnku.

o OKOHUYaHNV KOHpEPeHLMI COCTOASNCS KPY bl CTO,
rae 6binv noABefeHbl UTOMY MEPOMPUATUSA 1 BPYYEHbI Cep-
TdMKaTbl yCTaHOBJIEHHOMO 06pasLia.

K neatenbHoctn OIBY «BHUW3XK» 6bin npoAsneH
0CO6bI MHTEPEC CO CTOPOHbI PErMOHANIbHONM NpPecchl.
Mpepctasutenen CMW nHtepecosana cuTyauma no uH-
beKUMOHHbIM 6one3HsaM NTuy Bo Bnagumunpckoi obna-
CTV U CTPaHe B LIeNIOM, a TaKXKe pacnpocTpaHeHue rpun-
na NTuy Kak yrpo3a poCcCMNCKOM SKOHOMMKe. inpeKktop
®OrBY «BHUN3X» OmuTpnii JTo3oBoI 0OTMETIN B CBOEM UH-
TepBbIO, UTO CMTYyaLMA C FPUNMNOM NTUL, BO Bnaanmupckon
0611aCcTV HAXOAUTCS NOA KOHTPOEM, U MOAYEPKHYJI, UTO
06CTaHOBKa B APYrMX PErvioHaX MOXeT OT/IMYaThCs 3Ha-
unTenbHo. Mperpagamu Ans pacnpocTpaHeHnsa 6onesHn
ABNAOTCA BbICOKUN ypoBeHb 6ro3awnTbl ntmuedabpuk
3aKpbITOro TMna, NpodunakTMyeckasa BakUMHaLMa NTUL
B YaCTHbIX MOABOPbAX rpaXkAaH B Hanbosee yrpoxaembix
Mo 3aHOCY PErroHaXx 1, KOHEYHO, CyLLeCTBYoLLIaA cucTeMa
MOHWTOPVHIA, HarpaBJ/ieHHasa Ha paHHee obHapyXeHne
3aboneBaHus, YTO NO3BONAET ONepPaTUBHO NNKBUANPO-
BaTb MepBuYHble oyarn uHdekumn. Yto Kacaetca yuep-
6a, NPUYMHAEMOrO rpunmnom nNTuy, To Amutpuin Jlozosow
06BACHWI, YTO MOMUMO SKOHOMUYECKOWN COCTaBAsIOLLEN
OH UMeET 1 CoLManbHble, SKONOrnyecKmne acneKkTbl, MOXKeT
ObITb NPAMbIM 11 KOCBEHHbIM, BBUAY Yero CJIOXHO nogaa-
eTca pacuety. Kpome Toro, aupektop OIBY «BHUN3XK»
pacckasan o HayYHbIX JOCTUXKEHMAX B YacTu YHUKalb-
HbIX MccnefoBaHWi B obnacTy rpunna ntuy Ha 6ase yu-
pexaeHna n o feAaTenbHOCTU McnbiTaTeNbHOro UeHTpa
OrBY «BHUWM3X» no okasaHuto ycnyr ana ntuuedabpuk
1 KOHTPOJIO KauyecTBa NpoayKumu. TakKe B Xofe UHTep-
BbIO OH KOCHYJICA BOMPOCa 00 3/1eKTPOHHOW BeTeprHap-
HoW cepTudUKaLUm, Mpr3BaHHOM obecneunTb NMLLEBYIO
1 6rionornyeckyto 6€30MacHOCTb CTPaHbI.
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30ECb MOXET bbITb BALUA CTATbA!

/Rypuan «Berepunapusa cerognsa»
IMPUTAAIIA€T aBTOPOB AAA HYGAI/IKEU_[I/II/I CBOHMX HAYYHbIX pa60T

Penakuuna «Betepunapun cerogHa» (http://www.arriah.ru/main/veterinary_today/about) paccmoTput BO3MOXHOCTb Ny6ANKaLMIA BaLLX HAYYHbIX CTaTell Ha CTpa-
HILaX KypHana. Halla mMuccua — npeficTaBneHie 0CHOBHbIX HaNpaBeHuii pa3BUTIA BETEPUHAPHOI HayKiA, NPUBNEUEHIE BHUMAHIA MUPOBbIX HayUHbIX C000LLECTB
K aKTyanbHbIM po6ieMam 1 MHHOBALMOHHbIM pa3paboTkam B 061acTin BeTepuHapuy, GOpMUPOBAHNE 1 Pa3BUTIE eAUHOTO MUPOBOTO HAYYHOTO 3HAHNA.

Mbl nybnnkyem CTaTbi KaK BbIAAIOLMXCA AeATeneil HayKu, TaK U MOJIOfbIX yueHblX, CeLManicToB-npaKkTMKOB, PabOTHIKOB BETEPUHAPHBIX yupexeHui Ans 06MeHa
0NbITOM, 06ecreyeHms YCTORYMBOO BETEPUHAPHOTO 61aronoyyinsa i HOBbIX HayUHbIX AUCKYCCUIA.

MypHan ocHoBaH B 2012 . Ha 6a3e OI'BY «DepepanbHblii LieHTp 0XpaHbl 340p0oBbA KUBOTHbIX» («BHIW3M»). Cratbu my6anKyiotca Ha ABYX A3blKaX: PYCCKOM 11 @HINMIA-
koM. TemaTiueckoe CofepxaHue XXypHana MeHAETCA B 3aBUCUMOCTY OT TeKYLLMX 33/ HayKu 1 NPaKTUKY. MKypHan pacnpocTpaHsAeTca no Beeil Tepputopun Poccum,
a TaKxe B KpYMHeLUMX MUAPOBbIX HaYUHbIX LEHTPaX.

3AJAYN XYPHANA
-_— "
’, W13yueHne ocHOBHbIX z ’ AHanu3 LIMPOKOro Kpyra nepefoBbIX TEXHONOT A OK . 06cyxpenue
" TeHAeHUWi pa3BuTnA B 06nacTn MOHUTOPKHTA 1 3MnN300TONI0OTNN 6onesHeit VW dKTyanbHbIX BONPOCOB
L
- | BeTepuHapHoii HayK =——— KUBOTHbIX, NPe/ICTaBeHNe Pe3ybTaToB TEOPETUYECKNX ,’ BETEPUHApUM

N 3KCNepUMeHTaNIbHbIX NCCNeS0BaHMIA B AaHHOI 0bnacTu

OBLINE TPEBOBAHUA K NPEAOCTABNAEMbBIM CTATBAAM

K ny6nukauum npuHrMatoTcs CTaTby Ha ABYX A3bIKaX — PYCCKOM U aHIIMACKOM, — COAePKalle pe3ysbTaTbl COOCTBEHHbIX HAYUHbIX UCCIe-
[OBaHUii, 06beMom o 6-8 cTpaHuL (go 10 cTpaHuL — Ana 063opa) — HO He MeHee 5 (Mpu ogMHapPHOM UHTepBase 1 pasmepe wpudta 12).
OnTumanbHbI 06bem cTaTbu: Ao 20 TbiC. 3HAKOB (BKJlOUas Npobenbl).

[pedocmasneHue 8 pedakyuio pykonucu cmameu s8/11emcs NoomeepxoeHuem Co2/iacus asmopa Ha UCNoJib308aHUE e20 NPou38edeHUs KaK 8 OyMAaxHOM,
mak u 8 371eKmpoHHOM 8ude. ABMOpbI HECym 0meemcmeeHHOCMb 3d NOJIHOMY U 00CMOBePHOCMb Yumupyemoti 8 ux pabomax umepamypel, a Makxe
3a ny6bauKayulo 3aumMcmeosaHHo20 mamepusaa 6e3 CCbiIKU Ha UCMoYHUK. Mamepuansl Hanpasaslmcsa 8 pedakyulo ¢ conposooUMesbHbIM NUCLMOM
om opzaHu3ayuu asmopa (¢popma Ha catime).

CTPYKTYPA NPEACTABNAEMOMN CTATbU

1. YOK. 6. KnioueBble cnoBa (5-6 cnioB, cnoBocoye- 12. K pa3melleHnIo NPYHUMAKTCA USIHO-

2. HasBaHue cTatbu. TaHW), Hanboree TOYHO OTOOpakaloLme CTpUpOBaHHble MaTtepuanbl  ($poTo,

3. Vimsa, otyecTBO, damunua aBTopa. cneundurKy cTaTbu. KapTUHKN) XOpOLLen KOHTPaCTHOCTY,

4. Mecto paboTbl aBTOPa, AOMKHOCTD, 7. BBepeHne. C pa3spelweHnem He Hmke 300 Touek
y4yeHana cTeneHb, afpec dNeKTPOHHOM 8. Matepuanbl 1 MeTOAbI. Ha Atorm (300 dpi), opuriHanbl npu-
nouYTbl. 9. Pe3ynbraTbl 1 06CyXaeHMe. KNadblBalOTCA K CTaTbe OTAESbHbIMMU

5. Pesiome (KpaTKoe TOYHOE U3M10XKEHNe 10. BbiBOAbI MY 3aKOYEHNE. daiinamu B dopmare .tif nnwm .jpg (pw-
cofepXaHunaA cTaTby, BKOYatoLLee 11. Cnucok nuTtepatypsbl (T. €. CMUCOK BCeW UC- CYHKM, He COOTBeTCTBylOLWME Tpebo-
daKTmyeckne cBeieHNA 1 BbIBOAbI NOJIb30BAHHOW NIUTEPATYpPbl, CCbINIKA Ha KO- BaHUAM, ByyT UCKITIOYEHDI 13 CTaTel,
onucbiBaemon paboTbl): TOPY!IO JaloTCA B CaMOM TeKcTe cTaTbu). Dop- MOCKOMbKY JOCTONHOE MUX BOCMNPOU3-
200-250 cnoB, Ho He bosee mat odopmieHus B cootBetctBum ¢ FOCT P BefeHve Tunorpapckum Ccrnocobom
2000 3HaKoB. 7.05-2008. He 6onee 5-7 NCTOYHMKOB. HEeBO3MO>KHO).

Pabota fomxHa 6bITb NpepocTaBreHa B peaaktope WORD, dopmat DOC, wprdt Times New Roman, pasmep wprdta — 12, MEXXCTPOYHBIIA
WHTEpPBan — OANHAPHbBIN, pa3Mep rnoseli — Mo 2 ¢M, OTCTYN B Havasne ab3aua — 1 cm, opmaTmpoBaHue Mo LWNPUHE.

PUCyHKuM, TabnuLibl, cxembl, Fpadukn 1 Np. AOMKHbI ObITb 06A3aTENIbHO MPOHYMEPOBaHbI, UMETb NCTOYHUKN 1 «BMELLATbCA» B NeyaTHoe
none cTpaHuubl. HazBaHve TabnuLbl — Hag Tabnvuen; Ha3BaHVe PUCYHKa/rpadurika — Nog pUCyHKOM/rpadrkom.

OpurvHanbl 1 KONUy NPUCIAHHbIX CTaTel He BO3BPALLAlOTCA. ABTOPbI JOSIKHbI FaPaHTUPOBaTh, YTO MOAAHHbIN MaTeprian He 6bin paHee
ony6n1KoBaH. BaxHbIM ycnoBrem Ana NpuHATAA CTaTel B XKypHan «BetepuHapua cerogHa» ABAAETCA BbIMOIHEHME BCEX BbILIENEPEYNCIEH-
HbIX TPe6OBaHWI pefakLmn.

NOAPOBHEE 06 YC10BUAX NYBJIMKALMN CTATEN Bbl MOXKETE Y3HATb B HALLEW PERAKLIUK:

Appec: 600901, Poccus, . Bnagummp, Mkp. lOpbeBely
TenedoH: +7 (4922) 26-15-12, 26-17-65, 26-19-88, 0o6. 22-27
KoHTakTHOe nuuo: JlaspyxuHa Onbra /iropeBHa, TenedoH: +7 (905) 611-26-77, e-mail: lavruhina@arriah.ru

<<B€TepI/IHapI/I}I CErogHsA» — OTO IPEKPACHAA BOSMOKHOCTDb 3aABUTH O cebe MI/IPY'
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OTBY «®EJAEPAABHBIN LIEHTP OXPAHBI 3/0POBbA JKUBOTHBIX>
(PI'bY «BHHUH3K»)

NMPEUMYILECTBA BI/IPYCBAKU,VIHbI MPOTUB NBH

B HoA6pe 2017 r. ®epepanbHoOM cyK601 no
BETEPUHAPHOMY U GUTOCAHUTAPHOMY HaA30py
6blS1 3aperncTpMpPoBaH HOBLIV Npenapat npowus-
BoactBa OIBY «BHUM3XK» — «BnpycBakumnHa npo-
TUB MHPEKLMOHHON BypcasibHON 60/1e3HU XKK1Bas
cyxasa «[ambopoMUKC», HOMEP PEerncTpaLoH-
Horo ypoctoBepeHunsa 12-1-15.17-3946N°l1BP-1-
15.17/03402.

OcHoBY npenaparta COCTaB/sAET KOM-

6uHauusa WwWTammoB 6onesHn fambopo =
«BuHTepoung 2512» n «bl», no3u-
LIMOHMPYEMbIX KaK «TPOMEKYTOY-

HbI» 1 <TOPAYNIA» BAPUAHTbI CO-
OTBETCTBEHHO.

JlekapcTBeHHasA dopma Bak-
UWNHbI — J1I/IO¢I/IJ'II/I3aT ana npu-
rOTOBNIEHUA CYCNeH3un Ans
nepopasbHOro NPUYMEHEHUA.
BaKuMHa M3roToB/ieHa U3 3KCTpa-
3MOPMOHANBbHON XUAKOCTU, FOMO-
reHata TyLleK U XOpMOaNnaHTOUCHbIX
o6onoyek CMNO-3m6proHOB Kyp, MHGULNPO-
BaHHbIX BMPYCOM UHOEKLNOHHON BypcanbHom
60/1e3HM yKa3aHHbIX WTaMMOB, C fobaBieHem
CTabunmsnpyoLwmx KOMNOHEHTOB (% No obbemy):
rmpponusarta naktanbbymuHa (5%), caxaposbl
(5%) n mogudnumpoBaHHom xenato3bl (0,5%).
lpenapaT Npon3BOAAT COrNacHO perjaMeHTy
Mo MPOW3BOACTBY U KOHTPOJO BUPYCBAKLMHbI
NpoTMB MHOEKLMOHHON BypcanbHoON 6onesHn
MKUBOW cyxor «[aMBoOpPOMUMKC», yTBEPKLEHHOMY
B OIBY «BHNWM3X». KauecTBO BMPYCBaAKLUHbI
oueHuBatoT cornacHo CTO 00495527-0279-2017.

«BrpycBakurHa npoTrB NHGEKLMOHHOW Byp-
canbHol 6one3Hn «FambopPOMUMKC» NO OCHOBHbIM
XapaKTepuUCTMKamM COOTBETCTBYET TpeboBaHUAM,
n3noxeHHbiM B Manual of Diagnostic Tests and
Vaccines for Terrestrial Animals 2017.

Mpenapat npegHasHaveH ana NPoduUNakTUKM
VBB B 6naronosnyyHblX, yrpokaeMbix, a Tak»ke Hebna-
rononyyHbIX X03ANCTBAX Pa3/INYHOIO HanpaBneHys

BblpaLLMBaHUA C CYyOKNIMHMYECKoN dopMol
6one3Hu. BupycBakumnHa nHayumpyet
UMMYHUTET K BO30yauTento 6onesHm

Fambopo yepes 14-21 cyTKu.
BupycBakuynHa «fambopo-
MUKC» COYeTaeT B cebe NosioxKu-
TeslbHble CBOMCTBA MCMOJb30-
BaHHbIX WTamMmmoB Bupyca VBB,
a MMEHHO MMMYHOJTOTMYECKYH0
MHBA3MBHOCTb MO OTHOLUEHUIO
K TpaHCOBapuasbHOMY NMMYyHUTE-

TY VM HU3KYHO PEAKTOreHHOCTb.

Mpenapat «fambopOMUMKC» MO aHTU-
reHHOMY [eliCTBMIO NMPOAEMOHCTPUPOBAN Npu-
3HAKWU cUHepruyeckoro addeKkTa CoCTaBAALNX
LITaMMOB. [1nA fOCTVXEHMWA NPOTEKTUBHOIO MMMY-
HUTETa KOMBUHALMA LITAMMOB TPEOYeT MeHbLUIEro
KOnMuyecTBa BakKLMHHOIO BUPYCa, YeM U3BECTHblE
MOHOBaKLWHbI, NP1 3TOM AUHAMMKA UMMYHHOTIO
OTBeTa COXpaHAeTcA. ITO, OYEBUAHO, ABNAETCA
Ba>XHbIM NPENMYLLEeCTBOM JaHHON BUPYCBaKLMHbI.

Mo pe3ynbTaTam AOKAMHUYECKUX U KNUHNYe-
CKMX UccnefoBaHui BUpYycBakLmHa «fambopo-
MUKC» ABRAeTCA 6e3BpefHbIM 1 mmmyHoreH
npenapaTom.

oroy «BHI/II/I3)K» Heo6xoaumo obpawaTbca no TenepoHam:

8 (4922) 26- 02 90, (4922) 26-15-25



