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PE3IOME

Ha cerogHAWHMI feHb 3OOeKTUBHBIX Mep cneumnduyeckoit npodunakTUKN 1 neyeHns appUKaHCKoi YyMbl CBUHeN He pa3paboTaHo.
(rpaterua 6opb6bl ¢ 60ne3HbI0 HaNpaBieHa Ha ObICTPYI0 ANATHOCTUKY MHULMPOBAHHDBIX XUBOTHBIX C NOCAEAYIOLMM yboem
1 LleKOHTaMUHALMOHHbIMIU MepOnpUATUAMY (CTeMMUHT ayT). B HacToALem 0630pe npefcTaBneHa coBpeMeHHad IN1300TYeCKad
CUTYaLmA N0 adpUKaHCKOIF YyMe CBUHEIA, PACCMOTPEHbI 0COBEHHOCTY FeHeTYeCKOIl 0praH3aLi BUPYCa i MPUHLNMbI FeHeTUYe-
cKoil AuddepeHumaumn nzonatos. Poccuiickan Oefepauna HebnarononyuHa no adpukaHckoii uyme caueit ¢ 2007 ropa. C 31oro
BpemeHy 3aboneBaHue ABNAETCA OJHOI U3 KNioueBblX Npobnem CBUHOBOAYECKOI OTPACIN HALLEid CTPaHDI, HAHOCA OrPOMHBbI
NpAMOIi 1 KOCBEHHbIIA IKOHOMUYECKIi yiLep6. bonesHb Npogonx«aeT HeyMonMMO pacnpocTpaHATbCA. Tak, B AHBape 2014 roga
adpukaHckas yyma cBUHeil 6bina 3aHeceHa Ha TeppuTopuio JIUTBbI, No3aHee oxBaTuna Monbuuy, Mlateuio, ICToHNI0, PymbiHuto,
Benrpuio, benbruto, Monaosy, a ¢ 2018 roaa Benbilwkm 6one3nu peructpuposany yxe u 8 A3un (Kutaii, BoetHam, MoHronua).
Ocobas CTpyKTypa BUpYCa, ANUHHbII HepacLLMPOBAHHDII FeHOM, BKJTH0YaA reHbl C HeU3BECTHOI GYHKLVeN, a TakKe UMpKynaLma
24 reHOTUNOB M 9 CEPOTUNOB BUPYCA ABNAKTCA NPUYUHOI OTCYTCTBIAA IPOEKTUBHOI BaKLMHbI NPOTUB aQPUKAHCKOI UyMbl CBUHEIA.
loka3aHo, uTo MCNoNb30BaHHe H0bLLIOMO KONMYECTBA CELMPUUECKIX FeHETUYECKIMX MApKePOB NpY OnpeseNneHun poCcTBa I 13-
YUYeHUn nyTeil pacNpoCTpaHeHNA BUPYCa apUKaHCKOIA UyMbl CBUHEIN B MUe ABNAETCA HanboNee TOUHBIM METOZO0M.

KnioueBble cnioBa: ahpvkaHcKas uyma CBUHEN, CTPYKTypa reHoMa BUPY(a, FeHeTUuecKue MapKepbl.

COBPEMEHHAA 3MN300TUYECKAA

CUTYALUA

AdprkaHckasa yyma cBuHeln (AYC) saBnAeTca ocobo
OMacHOW reMopparnyeckon BUPYCHoN 6onesHblo, yBe-
nomieHne o KoTopol B MOb aBnaeTcs o6s3aTenbHbIM

CTpaHaMu, perMoHaMn U KOHTUHEHTaMu, LEMOHCTPUpPYA
Pa3nnyHbIe CLEEHAPUK CBOETO Pa3BUTHUS.
[lo HepaBHero BpemeHn AYC aBnsanacb SHAEMUYHON

BCNefCTBME BbICOKON CMEPTHOCTM 3apaKeHHbIX XNBOT-
HbIX, MaCLUTaBHOCTIN PacNpPOCTPaHeHNA 1 CyLLLeCTBEHHOTO
CaHWTAPHOrO 1 COLMANbHO-3KOHOMUYECKOTO BIMAHNA Ha
pa3BuTVe CBMHOBOACTBA Kak OTPAC/IN U MEXAYHapOaHYo
TOProBno ero npogykumen [8].

MpuunHoi 6onesHn ABNAETCA eAUHCTBEHHbIN Npeja-
cTaBuUTenb cemelictBa Asfarviridae — JHK-copeprkawni
Bupyc AYC.

onn3ootna AYC ouyeHb C/IOXHa 1 3HAUUTENTbHO Bapbu-
pyeT no auHamMmuke 1 GakTopam pacnpocTpaHeHUs Mexay

BETEPVHAPWSA CETOQHS, CEHTABPb Ne3 (30) 2019 | VETERINARY SCIENCE TODAY, SEPTEMBER Ne3 (30) 2019

B cTpaHax Adpuku, K tory ot Caxapbl [5], ¢ oyaramu anusoo-
v B MopTyranun, cnanum (1957-1995 rr.) n Ha CapanHum
(c 1978 1.). B cnoxumBLuenca Ha AaHHbI MOMEHT CUMTyaumm
B EBpone BaXXHO OTMETUTb, YTO, HaUMHadA C eANHNYHOTO 3a-
Hoca Bupyca AYC B py3suto n3 BoctourHon Adpukn 8 2007 T.,
60ne3Hb BbICTPO pacnpocTpaHunach no Bcemy KaBkasy
N Ha TbICAYM KNIOMETPOB Ha ceBepo-3anap Poccumiickom
Oepepauun [2, 7], a Takxke Nosyymna AHaMM4yHoe pacnpo-
CTpaHeHue B 3anafjHOM HanpaBneHun B ctpaHax EBponbl
(2014-2019 rr.) n lOro-BoctouHom Azumm (2018-2019 rr.).



JnusooTuyeckas cutyauyus no A4C
B P®, ctpaHax EBponbi u A3uu, 2007 —-2019 rr.
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AoMawsne - Rouawmnme - 60 Aomawwne - RoMawmme - 4 h
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Bensrua (2018 - 2019 rr.) Kamboaka (2019 r.) Mongoea (2016 - 2019 rr.)  Ykpawna (2012 - 2019 rr.) \ ol
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Bonrapua (2018 r.) Kuran (2018 - 2019 rr.) Monronua (2019 r.) Yexua {2017 2018 rr) w

AoMmaume - 32 AoMawHWe - 153 Aouawiae - 11 oM aLIE -

Awone - 70 awane - 3 A - T Amme - 221 YcnoeHbie 0603Ha4eHHA:
BeLrB:a!'zrﬁw r) mfﬂis r) E:Jn:"ma (2014 - 2019 rr) gmn:::s_a‘(szouazms ) 3 AUCE e
Ane - 938 RS - HET Awwe - 4751 Ak - 1034 . ANC B AWKAK Kab:

Puc. 1. 3nusoomuyeckas cumyayusa no A4C 8 PO, cmpaHax Esponei u Asuu 8 2007-2019 22. [3]

KnuHunueckas kaptHa AYC, Habnogaemas y nHouum-
POBaHHbIX XMBOTHbIX B 2013-2015 rT. B cTpaHax EC, 6bina
XapaKTepHa ans octpoi Gopmbl TeueHns 6onesHm [13, 16].
OpHako yxe yepes rog nocne nosasneHna AYC Ha Teppu-
Topun EBponbl nccnegoBateny BbiABUSIM CEPOMONIOXKN-
TeNbHbIX AMKMX KabaHOB, YTO MpepanonaraeT Hannune
BbIKVBLUUX »KMBOTHbIX, 3TO ObIIO NOATBEPXKAEHO B dKCre-
pumeHTaxinvivo [9, 17, 27].

Cepbe3HOCTb yrpo3bl pacnpocTpaHeHna AYC nog-
TBEpXAaeTcA BO3HMKHOBEHMEM BCrbllleK 3abonieBaHus
B Mongose, Yexuun n PymbiHum B 2017 1., B BeHrpum, Kutae,
benbrun n Moxronuu B 2018 r., BO BbeTHame, Kamboaxe,
Koperickoii HapogHo-[lemokpaTuueckon Pecnybnuke, Na-
occkoi HapogHo-[leMokpatryeckoii Pecrybnuke v Ha Tep-
puTopumn JanbHeBocTouHoro pervoHa PO (puc. 1) [3, 35].

Taknm ob6pasom, B HacTosLee Bpema AYC npeacras-
NAeT peanbHylo Yrpo3y AnsA pa3BUTUA CBUHOBOACTBA He
TOSIbKO M3-3a pacClUMpPEeHna rpaHunL, pacnpocTpaHeHns
yXe LMPKYMpPYIOLLEero BUpyca, HO TakXe U3-3a p1cKa ero
HOBOW MHTPOAYKLUN N3 SHAEMUYHbIX apPUKAHCKUX CTPaH,
KOJINYECTBO KOTOPbIX YBENIMUYMBAETCA.

Mpu nepsnyHOM nonagaHum Bo3byantena AYC B no-
nynAunio JOMaLLHKX CBUHeN nnn KabaHoB Habnogaetca
cBepxocTpasn, ocTpasa unm nogoctpasa Gopmbl TeuyeHnn
60/1€3HU C BbICOKOW NeTanbHOCTbiO Ao 95-100% (uepes
4-9 cyToK nocsie MHGMLUUPOBAHMS).

OpHako anuTenbHaa umpkynauma supyca AYC B au-
KOW npupopne NprBOAUT K NOABJIEHNIO OCNabfieHHbIX Ba-
PUaHTOB BMPYCa, BbI3bIBAIOLMX XPOHUYECKOe UMK AaKe
6eccMMNTOMHOE TeyeHune UHbekunn. Mpn 6onesHwu, Bbl-
3BaHHOW HW3KOBUPYNEHTHbIM BUPYCOM, KNUHUYECKMe
npoasneHna AYC 6onee pazHoobpasHbl WAN TPY[HO
pacno3Hatotcs. Bo3byautens AYC MoXKeT HaxoauTbCs

B OpraHu3me NHGULMPOBAHHbBIX XKNBOTHbIX B TeYeHUe He-
CKOJbKIMX MecsALieB 6e3 NpoABeHs O4eBULHBIX KITMHMYe-
CKux npu3Hakos [10, 12].

B onpepneneHHbIX yCNOBUAX aKTVBHYIO POJib B pacrpo-
cTpaHeHun AYC urpatoT BEKTOPbI-NepPeHOCUMKN. TaK, Ha-
npvmep, B cTpaHax BoctouHon n lOxHOM AbpuKky LMpKy-
nauma supyca AYC nopaep>K1BaeTCA Ha NPOTAXKEHNN BEKOB
B CW/IbBAaTMYECKOM LIMKJIE, BKITIOYAlOLLEM MATKMX KieLlen
poga Ornithodoros n 6ecCMNTOMHO MHPULUMPOBAHHbIX
OVKnx abpUuKaHCKNX KNCTeyxux cBuHel (Potamochoerus
porcus) n bopogaBouHnkos (Phacochoerus spp). CunbBa-
Tyecknin umkn Bupyca AYC, chopmmnpoBaBLLMNCA MeXXaY
KneLamu v AMKMMY KabaHaMu, MOXKeT NOAAEePKMBATbCA He-
onpefeneHHbI CPOK, YTO NO3BONAET OCYLLECTBAATb LIUPKY-
NALMIO BMPYCA N €ro COXPaHHOCTb B AVKOW NPUPOAE, Nof-
JepK1Bas UCXOAHbIV BUPYC 1 CO3[aBasi HOBble BapMaHTbI.

BakuuHbl gna npodunaktkm AYC He cywecTsyeT. [Mpu-
MeHAeMble Mepbl KOHTPONA 1 IMKBMAALMM OCHOBAHbI Ha
Knaccmnyecknx metofax 6opbbbl ¢ 6onesHAMY, BKOYAA
3NUAHaA30p, MU300TONOrMYecKoe paccieoBaHue, Obl-
CTPYIO ANArHOCTUKY MHGMLUPOBAHHbBIX >KUBOTHbIX 1 MpPW-
MEeHEeHWe NOANTUKN cTeMnuHr ayT [11].

OnutenbHaa umpkynauua supyca AYC B npupopge
obycnioBneHa Kak YHMUKanbHOCTbIO ero 6ruonormyecknx
CBOWCTB, TaK U AJINTENbHOW €ro COXPaHHOCTbIO B YC/IOBU-
AX BHELLHeN Cpefbl, B OCHOBE KOTOPOW JIEXUT CIIOXKHaA
CTPYKTypHas opraH13aumsa BUproHa.

CTPYKTYPA BUPYCA AYC

Bupyc AYC nmeeT nkocasgpuyeckyio ¢popmy co cpep-
HVUM frameTpom 200 HM 1 COCTOMT U3 AApa, 06pa3oBaH-
HOrO LeHTPasibHbIM FEHOM-CoAepKaLunm HyKneongom
N OKPYXXEHHOr0 HEeCKONbKUMU KOHLEHTPUYECKNMM
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Puc. 2. Cxema cmpyKkmypHbiX KOMNOHEHMOo8 8UPUOHA U IOKAAu3ayus 6eskos

8 HeM 00 U NOC/1e NOYKOBAHUSA Yepe3 K1emoyHy MeMopaHy

CNoAMU: NIOTHbIM 6ENKOBbIM ClI0eM AAePHON 060104KH,
BHYTPEHHEeN MMNUAHON 060/10UYKOI 1 KancaoM, KOTOPbIV
ABNAETCA BHELIHNM C/TOEM BHYTPUKIIETOYHbIX BUPVOHOB.

BHekneTouHble BUPUOHBI 061afatoT AOMOSTHUTENIbHON
BHelLLHel 0601104Kol, GopMUPYeMONt 13 Ma3maTnyeckom
MeMb6paHbl NyTem noukoaHua [14]. [IByMepHbI aHanms
OUNLLEHHOrO BHEKNIETOYHOrO BMpPYCa BbIABUN 54 CTPYK-
TypHbIX 6enKa c MonekynsapHbiM Becom oT 10 go 150 k[a.

B HacTosLee Bpems 13BECTHbI 19 FreHOB CTPYKTYPHbIX
6enkoB [8], nokanrsauus KOTopbIX onpeaesieHa B pasHbiX
CNOAX BUPYCHOM YacTuLbl (puc. 2).

Kak BugHO Ha pucyHkKe 2, BupuoH Bupyca AYC nmeer
0601510uKy, CGOPMUPOBAHHYI0 5 rpynnammn 6enKoB, K Kax-
[lOVi 3 KOTOPbIX OTHOCATCSA [1Ba 1 60Mee CTPYKTYPHbIX 6erKa.

B obuieit cnoxxHocTy npu pennaukauun srupyca AYC
cuHTe3upyeTcs 6onee 160 BUPYCHbIX GEJIKOB, ML X
pa3Hoobpa3Hble GyHKLUMM: OT y4acTuA B penankauuy Bu-
pyca Ao perynnpoBaHuUA npolecca BHYTPUKIETOUYHOro
cuHTe3sa [8]. Mpuyem GyHKUMM NOYUTM NONOBUHbI 6enkos
Bupyca A4YC fo cnx nop feTanbHO He N3yYeHbl.

Kak n ppyrvne cnoxHble [JHK-cogepxaline supychl,
y Bo36yaunTena AYC ectb 6enku, ocylectensiowme pag
npoLeccoB, NO3BONALWMNX 060MTH 3aWUTHbIE CUCTEMDI
X03AIMHa, BK/tOYanA BPOXAEHHbIe 1 NPUOBGpEeTeHHble M-
MyHHbIe MeXaHU3Mbl, Takme Kak noaassieHrie NpoayKuum
nHTepdpepoHa | TuNa, perynauma anonTosa, pa3sBuTne ru-
nepeprnyeckoro BocrnaneHusa 1 akTnaBaLma sKCnpeccum
VIMMYHOMOAYNMPYIOLWNX FeHOB KNEeTKN-X03AnHa [4, 6].

OCOBEHHOCTW FTEHETUYECKOM
OPFAHU3ALINU BUPYCA AYC

O6LwenpusHaHHo, uTo BUpYyc AYC ABNsAeTCA BbIXOALEM
13 BoctouHoi Adpuki. bonesHb 6bina Bnepsble onmncaHa
B KeHnn B 1921 . nocne nepsow Bcnbiwky B 1903 1. Oa-
HaKo NpPOBeAEHHbI pacyeT BpeMeHM Jo 6ivKaiiwero 0b-
wero npegka (TMRCA - time to the most recent common
ancestor) No3Bonv onpegennTb, 4To Hambornee 6IM3KMi
npefok Bcex n3onAatos smpyca AYC, unpKynmpyoLwmx
B HacTosALlee BpeMs, MOABUIICA MPUMEPHO TPU CTONETUA
Ha3ag, T. e. B Hayane XVIII ctonetns.

[eHom Bupyca AYC cogeput oT 150 o 167 OTKPbITbIX
pamok cunTbiBaHuA (OPC), ero pasmep, B 3aBUCUMOCTM OT
n3onATa, Bapbupyet ot 170 o 190 K6 (. n. H.). TeHoM BUpY-
Ca MMeeT LieHTpasibHbI KOHCePBaTUBHbBIV PETrVOH, a TakxKe
npaByto 1 NeByto BapuabesibHble 0651acTu.

MepBoHavanbHO AndPepeHLMaLma BapraHTOB BUPYCa
AYC npoBogunacb Ha OCHOBE pe3ynbTaToB PeCTPUKLNOH-
HOro aHanv3a u onpepgesnieHns pasmepa reHoma. Boicokuni
YPOBeHb 13MEeHUMBOCTIU Haboganca rnasHbIM 06pasom
B Npegenax 38-47 T. M. H. Ha NeBOM KOHLe 1 13-16 T. n. H.
Ha NpPaBOM KOHLe reHoma (puc. 3). OTu gBe Bapuabesnb-
Hble 0651acTN CopepKaT MynbTUreHHble cemelictea (MGF),
KOTOpble UTPatoT CYLECTBEHHYIO POfb B PErYNALMMN SKC-
Npeccuy reHoB 1 PasNYaloTCA NO KOMYECTBY TaHAEMHbIX
NOBTOPOB.

Kpome Toro, MHoroobpasue BapuaHToB Bupyca A4C
06ycnoBneHo Bapb1poBaHMEM KONMYECTBA aMUHOKUCIOT-
HbIX MOBTOPOB B 14 6enKax, BKNoyan LeHTpanbHbIl Bapu-
abenbHbI pervioH (CVR), kogupyembiii reHom B602L, v 6e-
Nok 06onouku p54, kogrpyembin reHom E183L [15, 26, 30].

Mo cpaBHeHW ¢ apyrumu KpynHbimn [JHK-
cofepalyMmy BUpycamu, TakMMmM Kak raMmareprnecsumpyc
No3BOHOYHbIX (107 3ameH/no3nuus/ron), n menkumm OHK-
copepalmMm BMpycamu, Hanpumep Bupyc KaHHuHrema
(1077 3ameH/no3uuumsa/rog), Bupyc AYC obnagaer oueHb
BbICOKOW 3BOIOLMOHHON CKOPOCTbIO M3MEHUYMBOCTM
(3,31 x 107* 3ameH/no3numaA/rof C 3KCNOHeHUManbHbIM
poctom 0,01 B rog™).

Kak 6b1n0 ycTaHOBNIEHO NPU aHanM3e HyKNeoTUAHbIX
nocneposatenbHocTen reHoma Bupyca AYC, ckopocTb 3a-
MeH Yy Hero BapbupyeT oT 10 go 10, yto 6onee xapak-
TepHo ana PHK-coepallymx BUPYCOB, KOTOpble 06bIYHO
MIMEIOT MoKasaTesib 3BOMOUNOHHON CKopocTh oT 1072
o 107> 3ameH/no3uymsa/roa [311.

B npouecce naccupoBaHua n/unm agantaumm Bupyca
AYC K pocTy B nepeBmBaeMblx KynbTypax K/eTOK TaKxe
HabloAaeTcA BbICOKMI YPOBEHb 3MEHUMBOCTM €0 reHo-
Ma, aHanun3 KOTOPOro AeMOHCTPUPYET Hallnyme MHOroYmnC-
NEHHbIX 3aMEH 1 BCTPOEK, a TakXKe MOsABNEHME KPYMHbIX
neneynn (go 3000 n. H.) Kak B MpaBOM, TaK 1 B IEBOM Ba-
purabenbHbIX pernoHax [1].

C NoMoLLbIo CENEKLMOHHOTO KNOHMPOBaHWA A0Ka3aHo,
yTO NpMpoaHblie nonynaumm supyca A4C npeacTasieHbl
Pa3nUUYHBIMU FEHETUYECKUMI N aHTUTEHHBIMUN BapuaHTa-
MU. KnoHanbHbIV aHanu3 nprpoAHbIX U30ATOB BUPYCa
AYC nokasan, uTo Ux MoNynALMM MOTyT ObITb FeTePOreHHbI
no cocTaBy, MO3TOMY, Mo MHeHuto R. Blasco n coaBT. (1989),
nobana Knaccndukauma n3onAToB BUpPyca JoxKHa 6a3u-
pOBaTbCA Ha AaHHbIX O LIeHTPaNbHON KOHCEPBaTUBHOM
o6nactu monekynbl JHK [34].
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Puc. 3. Kapma zeHoma supyca A4C

NPUHLMNBI TEHETUYECKOH
ANOOEPEHLIUALUN U30NATOB
BUPYCA AYC

CnoXHoCTb Knaccudpukaumm nsonatos supyca AYC
13 BoctouHoii u lOxHoi Abpuku obycnosuna paspabot-
Ky CUCTEMbl FreHeTMYeCKOro rpynnupoBaHNA Ha OCHOBEe
aHanu3a nocnefoBaTeNbHOCTY BbICOKOKOHCEPBATUBHOIO
reHa B646L, kogupytoLero MaxopHblil BUPYCHbIN 6enok
vp72 [26]. DunoreHeTMYECKININ aHaNM3 C UCMOJIb30BaHNEM
6alecoBckoro noaxoga (Bayesian estimation) n metoga
MaKCuManbHO 6113KNX cocefieil MO3BONMUIT YCTaHOBUTD,
yTO ecTecTBeHHas 3Bontouusa Brupyca AYC MoxeT 6bITb OT-
cnexeHa no reHy B646L, B KOTOPOM He BbIAIBJIEHO MHOKe-
CTBEHHbIX PEKOMOUHALNIA, HECUHOHUMUYHbBIX 3aMeH VN
KOLOHOB C MONOXUTENbHbIM €CTECTBEHHBIM OTOOPOM.

MepBoOHayanbHO MMEBLUMECA HA TOT MOMEHT U3YYeH-
Hble N30NATbI ObINN pacrpeneneHbl Ha 10 reHOTMMNOB.

Mocne noaTBepKAeHNA BbICOKOW CTEMEHN rOMOSIOrm
MeXay 3anagHoadpUKaHCKMMKM, eBPONENCKUMU U H0XKHO-
aMepUKaHCKNMK 130/1ATaMn X CrpynnupoBany B | reHo-
TWM, YTO MO3BOMNMO ONPEefEeNTb BO3MOXHbIE MyTW 3aHOCa
BMpYCa faHHOMO reHOTUMA Ha Pa3Hble MaTEPUKN.

LanbHenwmnn GunoreHeTUYECKNiA aHanm3 BCblWeK
AYC nokasan, yto | reHOTMN NPOAJOIIKAET pPacnpocTpa-
HATbCA B 3anagHoin n LleHTpanbHon Adpuke [22], a B Ta-
KUX CTpaHax, Kak Yranga n Kenus, supyc IX n X reHotunos
NPUCYTCTBYET NOCTOAHHO.

N3onatbl us BoctouHon n KOxHon Adpukm noppas-
nensitoTcA Ha 21 reHoTun [26, 29]. laHHbIA GpakT noaTeep-
XKOaeT, uTo pasHoobpasue BapmaHToB Bupyca AYC, Kak
npaBuUno, reHeprpyeTca B CunbBaTMyeckom unkne [18].
Ha HacToawmin MomeHT B Mo3ambuke ngeHTnomumposa-
nun yxe XXIV renotun supyca AYC [20], BblAeneHHbIN 13
MAFKNUX Knewen (puc. 4).

Bupyc AYC Il reHoTUNa coxpaHWn CBOe NPUCYTCTBUE
B TaH3aHWK, Mo3ambuke, Magarackape v 3ambum, i UMeH-
HO ero pacnpocTpaHeHne NPMBeNo K 3Nn3ooTnn B Mpy3mmn
B 2007 r. [21]. HaumHan ¢ 3Toro BpemeHn AYC pacnpocTpa-
Hunacb ¢ KaBkasa B Poccuiickyto Oepepauuio, YKpauHy,
cTpaHbl MpubanTukm (3cToHuto, Jlateuio u Jlutey) u Monb-
wy, 3atem B Kntanm n gpyrue asmatckue ctpaHbl [23].

B nocnepHwme rogbl onpegeneHbl NONHOPa3MepHbIe No-
cnepfoBaTenbHOCTN FeHOMOB LUTaMMOB BUPYCa PasNyHbIX
reHoTunoB [15, 25, 32], uTo NO3BOSET HE TONbKO NAEHTU-
durLMpoBaTb HEKOTOPbIE FEHOMHbIE MapKepbl, KOTopble
MOTYT ObITb UCMOJIb30BaHbI ANt FeHOTUNOBOW AnddepeH-
umaLmm N305ATOB, HO U BapuabenbHble 06nacTy, Aaolme
BO3MOXHOCTb MPOBOAUTb BHYTPUTEHOTUMOBYO Andde-
peHumaumio 6nM3KopPOACTBEHHBIX 1N3011ATOB BUpyca AYC.

YunTbiBaA HU3KNI YPOBEHb reHETUYECKNX U3MEHEHWN,
obHapy»KeHHbIX B reHe B646L usonatos Bupyca AYC, no-
NyYeHHbIX NPU BCMbILWKax 3a60n1eBaHMs y AOMALUHVIX CBU-
Hel, uccnepoBaHrie MeHee KOHCepPBaTMBHbIX FEHOMHbIX
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obnacTeil, Taknx Kak LieHTpanbHaa BapuabenbHaa 06-
nactb (CVR) reHa B602L v ren E183L [19], ncnonb3osanu
ANA BHYTpUreHotunoson gnddepeHumalmm n3onatos
B Npegenax ogHoro reHotuna [7, 30]. B HacToALwee Bpems
[NA yCTaHOBNeHMA nponcxoxaeHnsa snupyca AYC 1 oLeHkn
CKOPOCTM €ro 3BONLUN MPOBOAAT LONOSIHUTENbHbIV aHa-
N3 HYKNeoTUAHbIX NocnefoBaTenbHOCTeN reHoB B602L,
B646L, CP204L 1 E183L, Kogmpyowmx WwanepoH 1 0CHOB-
Hble CTPYKTypHble 6enku (vp72, vp30 n vp54).

BapuabenbHaa obnactb reHa B602L copepXuT TaH-
[eMHble NOBTOPbI ABEHAALATV HYKNEOTULOB 1 Kognpyet
pasnuuatoLymeca no KonmyecTsy TeTpamepbl aMUHOKUCIIOT.
Tak, Hanpumep, y 3CTOHCKKX 1U3onATos |l reHoTMNa, 06Ha-
pY>KeHHbIX B MONYyNALMK AUKOro KabaHa, 6binv naeHtnudu-
LMpOoBaHbI fiBa reHeTuyeckux sapuarta (CVR-1 n CVR-2),
copepxawmx 10 n 7 TeTpamepoB COOTBETCTBEHHO [28].
MpuunHbl BapuabenbHocTy reHa B602L Bce elye He ACHbDI,
O[1HAKO YCTaHOBJIEHO, UTO 6efok vpB602L sBnseTcs wwa-
NnepoHOM, KOTOPbI aKTUBHO y4YacTByeT B cOOpKe Kancmaa,
XOTA CaM He BK/oYaeTcA B BUPMOHbI [30].

leH, KogmpyloWWin CTPYKTYpHbI 6enok p54, HaxoauT-
CA NofJ NO3UTUBHbBIM CENEKTUBHbLIM aBfieHNEM UMMYHHOW
CUCTEMbI, YTO BNUAET Ha 3Bosouuio reHa E183L n npuso-
OWT K NOABNEHNIO CUSTbHbBIX HECUHOHUMUYHbIX 3aMeH U pe-
KOMOMVHAUWIA B ero nocnegosaTtenibHocTu [19].

OpHako ana auddepeHumaum N3oNATOB U3 OJHON
CTpaHbl NI OQHOIO PernoHa aHanmsa Tpex reHos B602L,
B646L 1 E183L HegocTaTouHO. Heobxoanmbl JOMOAHUTESb-
Hble MapKepbl B reHome Bupyca AYC ana rpynnuposaHus
6/1M3KOPOLACTBEHHbIX U30JIATOB, @ TaKXKe onpefeneHns ny-
Tel pacnpocTpaHeHnsa BUPYCa, N3yyeHnsa CTabunbHOCTY
BVPYCHOIO reHOMa 1 CKOPOCTY €ro M3MeHYMBOCTH.

YnyuweHve ¢punoreHeTMUYECKOro paspeLleHna Mexay
6/1M3KOPOACTBEHHBIMU U30IATaMU MOXET ObITb AOCTUTHY-
TO NPU UCNOJIb30BaHWM aHaNM3a ApYyrux BUPYCHbIX FeHOB,
Taknx Kak KP86R, [196L n nHtepreHHbix pernoHos |73R/
I329R, 178R/1215L, MGF-505 9R/10R [19, 30].

CpaBHUTeSNbHbIN aHann3 BaprabenbHbix obnacTen re-
Homa Bupyca AYC, cogepxalymx MaccmB TaHAEMHbIX MO-
BTOPOB, NO3BOJIWI NMOYUYnTb 6OMbLIE HOPMALM O NPO-
NCXOXIOEHUMN N30NATOB U Pas3feNnTb UX Ha NOArpynmbl,
[axke ecniv OHM Bblv CrpynnMpPOBaHbl BMECTe Ha OCHOBe
13yyeHus nocsiefoBaTenbHOCTelN 6osiee KOHCEPBATUBHbBIX
obnacten [30].

BnepBble BCTponka B MexxreHHom pervioHe 173R/1329L
o6Hapy»eHa C. Gallardo n coaBT. B xoae onpefeneHus
OCHOBHbIX JIOKYCOB M3MEHUYMBOCTU reHoMa Bupyca AYC.
C 3ToW Lenbio aBTopamMu GblI NCMOSIb30BaHbI NpPanmepbl,
dnaHKupyoLe JaHHBI PErVOH, 1 NONYyYeHbl NoCnefoBa-
TeNbHOCTN pa3mepom 356 M. H. reHoMa N30AATOB 13 JINTBbI
(LT14/1482,1T14/1490) n Nonbwn (Pol14/Sz v Pol14/Krus).
Tak>e NpoBefeH CPaBHUTENbHbIN aHaNn3 3TUX NOCe[o-
BaTeNIbHOCTEN C HYKNEOTUAHbIMU NOC/Ief0BaTENIbHOCTAMM
BblAeNeHHbIX paHee n3onatos 13 PO. B xoge nccnepoa-
HUIA 06HapyXeH NPAMON TaHAeMHbI noBTop (TRS) pasme-
pom 10 Hykneotnpos (GGAATATATA) y nsonatos LT14/1482,
LT14/1490, Pol14/Sz v Pol14/Krus [23].

B pedepeHTHOM Nnabopatopum no AYC OrBY «BHUIN3K»
npy npoBefeHNN NOSHOTeHOMHOIO CeKBEHUPOBaHUA
poccuiickmx nsonatos Bupyca AYC, BbigeneHHbix B 2013-
2014 rr., y nsonata Odintsovo 02/14 Takxe obHapy»eH
npamon TaHgemHbin nostop (GGAATATATA) pasmepom
10 Hykneotngos (IGR-2), pacnonoXXeHHbI B NPaBOI KOH-
LeBoli 0611acT reHOMa B MHTEPreHHOM pernoHe Mexay
reHamu 173R n I329L.
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Puc. 4. leHomunei supyca A4C

A - punozeHemuyeckuli aHanau3 Ha ocHoge
nocnedosamenbHocmu 2eHa B646L 55 usonamos supyca AYC,
npedcmasnsAnwux 24 2eHomunda;

b — pacnpocmpaHeHue 2eHomunos supyca A4C 8 mupe.

lMo3poHee poCCMMCKMMKU Crielunannuctamy Bnepsble
obHapyeHa 17-HykneoTugHaa BcTaBka TRS B uHTep-
reHHom pernoHe MGF-505 9R/10R - (MGF-2) y nsonatos
Kashino 04/13, Karamzino 02/13 n Shihobalovo 10/13.
B panbHeiiwem, ncnonb3ysa npanmepsbl, dnaHkupyouve
STOT UHTEPreHHbIN PErvioH, aBTopamu UccefoBaHo bonee
40 poccnincknx nsonatos supyca AYC (c 2007 no 2016 r.),
N TONbKO y 7 1M30nATOB U3 TBepckon, Bnagummpckon
n CmoneHckon obnacteii obHapykeHa aHanormyHas
BCTaBKa [33].

Mo pesynbTatam 3TUX MCCNefoOBaHU, POCCUNCKME
M30MATbl pa3fefieHbl Ha TP rPyMnbl: U30ATbI, KOTOPble
copepat TaHgeMHbI nosTop B MGF 9R/10R (MGF-2), ko-
Topble copep»<aT TaHAeMHbI nosTop B 173R/1329L (IGR-2)
1 Kotopble He copgepaT IGR-2 nnn MGF-2, . e. nmetot
IGR-1T unn MGF-1.

B 2017 rogy B mexreHHom pernoHe MGF-505 9R/10R
o6HapyxeHa TRS B reHoMe 9 NONbCKUX N301ATOB. [eHOM
3TVX U30NIATOB COAEPKas ABa TaHAEMHbIX NOBTOPA OAHO-
BpemeHHo: oguH — B 173R/1329L (IGR-2) 1 BTOpoin — B MGF
9R/10R (MGF-2). Bce n3yyeHHble Nonbckme n3onatbl BU-
pyca AYC, kpome ogHoro - Pol17/WB-CASE237, conepi«a-
nun TRS B 173R/I329L. Kpome Toro, 6bi510 06Hapy»eHo, 4To

reHoM OHOro poccuickoro nsonarta Tver1112/Zavi copgep-
XWUT fBe oAnHaKkoBble BCTpolikn B MGF 9R/10R (MGF-3),
yero He ObIIO YCTAaHOBJIEHO ANA APYrUxX WU30NATOB
[C. Gallardo, 2018, Heony6nMKoBaHHbIe JaHHbIE].

Pe3ynbTaTbl MHOTOUYMCAEHHbIX NCCNeOBaHNA NOA-
TBEpAWUNY, YTO NpoBeAeHNe aHanunsa no 6onbLoMy Ko-
NNYeCTBY reHeTUYeCKNX MapKkepoB Mpu onpegeseHnn
POACTBA U N3YYeHUM NyTeln pacnpoCcTpaHeHnsa BMpyca
AYC paet 6onee TouHyto UHGopmauuto. Tak, Hanpumep,
B CNlyyae C onpegeneHvem nyTen 3aHoca Bupyca AYC
B KnTtalm npu aHanm3e Kntanckmnx nsonAatos supyca AYC
MeTOLOM CEeKBEHUPOBAHMA M CPaBHEHWA C APYrMMu
nsonatamu n3 PO n BoctouHon EBponbl nepBoHayanbHoO
6blM UCMONb30BaHbl TONIbKO MapKepHble obnactu TRS
B 173R/1329L, C-koHeu reHa B646L, CP204L n E148L. B pe-
3ynbTaTe NepBOro 3Tana aHanvsa uccyefoBaTenam yaa-
NOCb HaWTK TONbKO Hanuune TRS B MHTEPreHHOM perno-
He I73R/1329L. OgHaKo C yBenMyeHnem Konmn4yecTsa 3Tnx
MapKepoB, B3ATbIX AS1A aHanM3a ¥ BKJYaoLWmx nocne-
noBaTenbHOCTU reHoB C84L, MGF_360-1L, 1267L, DP60R
1 MGF_360-16R, 6b1710 yCTaHOBJIEHO, UTO M30J1ATbl BUPYCa
AYC Pig/HLJ/2018 n DB/LN/2018 nmenun makcmmanbHoe
CXOLCTBO C U30MIATaMU, BbI4ENIEHHBIMU Ha TEpPUTOPUM
Monbwwn (PoL/2017) [24].

3AKNIOYEHUE

AdpuriKaHCKas yyma CBUHE, BO3MOXHO, ABMSETCA
camMbiM OMnacHbIM 3abonieBaHMEM CBUHEN BO BCEM MUPE.
Bo3HUKHOBEHME faHHOro 3ab0neBaHMA BNeYeT 3a coboin
6o0nbluMe SKOHOMUYECKME MOTEPU B MPOMbIWIEHHOM
1 YaCTHOM CBUHOBOJACTBE.

OJHUM 13 CaMbIX BaXKHbIX 3TarnoB 60pb6bl ¢ 60Ne3HbIO
ABNSAETCA MOHUTOPUHI 1 M3y4YeHune nyTel pacnpocTpa-
HeHus Bupyca AYC. BoisiBneHune cneunduryecknx reHeTu-
YeCcKnX MapKepoB OCTaeTcA Hanbonee TOYHbIM METOLOM
ONA rpynnyMpOBKM N 3yYeHna NyTel pacnpocTpaHeHns
BUpYCa.

B 2019 r. ®epepanbHaa cnyxba no BeTeprHapPHO-
My U ¢rTOoCaHUTapHOMY Hazzopy (Poccenbxo3Haasop)
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coobwmna, yto B 2007-2019 rT. 3aperncTpmpoBaHo 6onee
1400 Bcnblwek AYC, KoTopble NpUBENN K rmbeny nopagka
2 MUNIMOHOB CBUHeN B 48 permnoHax Poccun [33].

MeTogbl 60pb6bl ¢ AYC Ha HacToAWKMIA leHb 3aKJoua-
I0TCA B MOJIHOM YHUUTOMXEHNM GOMbHBIX 1 KOHTAaKTMPOBaB-
LUMX C HUMW XMBOTHbIX, @ TaKXKe B HAJIOXKEHUW KapaHTNHA
Ha TeppuTopuio pagruycom Ao 10 KnnomeTpoB BOKPYr me-
CTa yCTaHOBJIEHHOrO oyara.

OpHako nukeBupaumna scnbiwek AYC 3aBUCUT He TOJb-
KO OT ypOBHsA 61M06€e30MacHOCTU NPeanpuaATUii 1 3bdek-
TUBHOCTU JENCTBMI BETEPUHAPHON CNyx0bl, a TakKe oT
NPUCYTCTBUS BEKTOPOB Nnepenaun n GakTopos pacnpo-
CTpaHeHus Bo36yanTens. BbicoKas NiOTHOCTb NOroNoBbA
KabaHOB Ha TeppuTopun ctTpaH EBponsbl 1 KOro-BoctouHorn
A311 He NO3BONAET NPOBECTU ObICTPYIO SNVMUHALMIO BU-
pyca AYC B guKoin npupofe 6e3 NpUMeHeHUs1 CpeacTs
cneunduryeckon NPodUNAKTUKN, KOTOPbIX 4O HACTOALLErO
BPEMeHU He pa3paboTaHo.

KoHgpnukm unmepecos. ABTOpbl 3aABNAIOT 06 OTCYT-
CTBUU KOHIMKTa MHTEPECOB.
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SUMMARY

At present no effective measures for specific prevention and treatment of African swine fever have been developed. The control
strategy for the disease is designed for rapid diagnosis of infected animals with subsequent slaughter and decontamination
(stamping out). The present review deals with current epidemic situation for African swine fever and examines features of the
virus genomics and genetic differentiation of the isolates. The Russian Federation has been ASF-infected since 2007. Since that
time the disease has been one of the key problems in pig farming of this country inflicting great economic losses, both directly and
indirectly. The disease continues to spread. In January 2014 African swine fever was introduced to Lithuania, then pervaded Poland,
Latvia, Estonia, Romania, Belgium and Moldova. Since 2018 the disease outbreaks have been reported in Asia (China, Vietnam, and
Mongolia). Specific structure of the virus and long genome, encoding genes with unknown function, and circulation of 24 geno-
types and 9 serotypes of the virus hinder the development of ASF vaccine. The article shows that the use of many specific genetic
markers during determination of relationship and study of pathways of ASF virus global spread is the most accurate method.

Key words: African swine fever, structure of virus genome, genetic markers.

CURRENT SITUATION

African swine fever (ASF) is a highly dangerous hemor-
rhagic viral disease. It is an OIE-listed disease that must
be reported due to high mortality rate among infected
animals, wide spread and strong sanitary and social and
economic impact on pig farming as an industry and on
global trade in its products [8].

The disease is caused by the only member of the Asfar-
viridae family — a double-stranded DNA virus.

ASF epidemic is complex and varies significantly in dy-
namics and factors of spread between countries, regions
and continents showing diverse development scenarios.

Until recently ASF was endemic in countries of sub-
Saharan Africa [5], and Europe with outbreaks in Portugal,
Spain (1957-1995) and Sardinia (since 1978). Taking into
account the present situation in Europe, it is important
to note that after the introduction of ASF virus in Geor-
gia from East Africa in 2007, the disease rapidly spread
to all Caucasus and thousands of kilometers further to
the north-west of the Russian Federation [2, 7]. It also
extended westwards - to Europe (2014-2019) and South-
East Asia (2018-2019).
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Clinical signs of ASF observed in infected animals
in 2013-2015 in the EU countries were typical for the acute
disease [13, 16]. However, a year after ASF occurrence in
Europe researchers detected seropositive wild boars,
which suggests that there have been recovered animals.
This was confirmed by in vivo tests [9, 17, 27].

Seriousness of ASF spread is attested by outbreaks in
Moldova, Czech Republicand Romaniain 2017, in Hungary,
China, Belgium and Mongolia in 2018, in Vietnam, Cambo-
dia, Democratic People’s Republic of Korea, Lao People’s
Democratic Republic and in the Far Eastern region of the
Russian Federation (Fig. 1) [3, 35].

Thus, currently ASF constitutes a real threat for pig
farming not only due to expanding distribution of the
already circulating virus but also due to its possible re-
introduction from endemic African countries the number
of which is ever growing.

Primary introduction of ASF agent to the population of
domestic pigs or wild boars results in peracute, acute or
subacute disease with mortality rate as high as 95-100%
(in 4-9 days after infection).
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ASF epizootic situation

in European and Asian countrie_s, 2007 - 2019
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Fig. 1. ASF epizootic situation in Russia, European and Asian countries in 2007-2019 [3]

However, longtime circulation of ASF virus in the wild na-
ture creates attenuated virus variants which cause chronic
or even subclinical course of the infection. When the disease
is caused by a low-virulent virus, ASF clinical manifestations
are more diverse or not readily detected. ASF agent can re-
side in the organism of infected animals for several months
without producing evident clinical signs [10, 12].

Under certain conditions an active role in the ASF
spread is played by transmission vectors. Thus, for example,
for centuries ASF virus circulation in East and South Af-
rica is sustained in sylvatic cycle comprised of soft ticks of
Ornithodoros genus and subclinically infected wild red
river hogs (Potamochoerus porcus) and warthogs (Phaco-
choerus spp). The sylvatic cycle of ASF virus that has
formed between ticks and wild boars can be maintained
indefinitely which ensures virus circulation and its survival
in the wild while keeping the initial virus and generating
new variants.

There is no vaccine for ASF prevention. Control and
eradication measures in place are based on traditional
methods to combat diseases, including epidemiological
surveillance, epidemiological investigation, rapid diagno-
sis of infected animals and stamping out policy [11].

Longtime circulation of ASF virus in the wild is attri-
buted both to its unique biological properties and its
long-term survival in the outside environment which is
underpinned by a complex structure of the virion.

STRUCTURE OF ASF VIRUS

ASF virus is icosahedral in morphology, about 200 nm
in diameter and consists of a nucleus made of a central nu-
cleoid with genome and surrounded by several concentric
layers: a dense nucleoprotein layer, inner lipid membrane
and a capsid.

Extracellular virions have an additional external en-
velope derived by budding from cell membrane [14].

Fig. 2. Structural components of the virion and localization of proteins

before and after budding through a cell membrane
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central conserved region
125,2-126,3 kbp

left variable region

3847 kbp

Fig. 3. Map of ASF virus genome

Two-dimensional analysis of purified extracellular virus
revealed 54 structural proteins with molecular weight
from 10 to 150 kDa.

Currently, 19 genes of structural proteins are known [8],
localization of which is determined in different layers of
the virus particle (Fig. 2).

As it can be seen in Figure 2, the virion of ASF virus has
an envelope made of 5 protein groups. Each group com-
prises two and more structural proteins.

In total, more than 160 viral proteins are synthesized
in ASF virus replication and they have different functions
varying from participation in virus replication to regula-
tion of intracellular synthesis [8]. With that, functions of
nearly half of proteins of ASF virus are yet to be studied
in detail.

Similar to other complex DNA viruses, ASF agent has
proteins responsible for a number of processes involved
in evading host defence systems, including innate and ac-
quired immune mechanisms such as suppression of type |
interferon production, regulation of apoptosis, develop-
ment of hyperergic inflammation and activation of expres-
sion of cell host immunomodulatory genes [4, 6].

FEATURES OF ASF VIRUS GENETIC STRUCTURE

ASF virus is commonly acknowledged to have come
from East Africa. The disease was firstly described in 1921
in Kenya, after the first outbreak in 1903. Nonetheless,
TMRCA estimates (TMRCA - time to the most recent com-
mon ancestor) determined that the most recent ancestor
of all ASF virus isolates circulating now appeared about
three centuries ago, i.e. in the early XVIII century.

The genome of ASF virus comprises from 150 to 167
open reading frames (ORF), its size, depending on the iso-
late, varies from 170 to 190 kb (kbp). The virus genome
has a conserved central region and right and left variable
regions.

Initially, variants of ASF virus were differentiated on the
basis of restriction analysis and genome size. High vari-
ability was mostly observed within the range of 38-47 kbp
on the left end and 13-16 kbp on the right end of the
genome (Fig. 3). Those two variable regions comprise
multigene families (MGF) which play a significant role in
regulation of gene expression and differ in number of tan-
dem repetitions.

Besides, the variety of ASF virus variants is due to a
variable number of amino acid repeats in 14 proteins, in-
cluding central variable region (CVR) encoded by B602L
gene and membrane protein p54 encoded by E183L gene
[15, 26, 30].

right variable region
13-16 kbhp

200

Compared to other large DNA viruses such as gammaher-
pesvirus of vertebrates (10~ substitutes/position/year) and
small DNA viruses, for example, Cunningham virus (10~ sub-
stitutes/position/year), ASF virus is characterized with a high
evolutionary rate of variability (3,31 x 10~ substitutes/posi-
tion/year with exponential growth of 0,01 per year™).

Analysis of nucleotide sequences of ASF virus genome
established that its substitution rate varies from 10~
to 10~ which is more common for RNA viruses which
generally have evolution rate from 1072 to 10~° substitutes/
position/year [31].

Passaging and/or growth adaptation of ASF virus in
continuous cell cultures are also characterized with a
high variability rate of its genome, the analysis of which
demonstrates multiple substitutions and insertions as well
as appearance of large deletions (up to 3000 bp) both in
right and left variable regions [1].

Selection cloning was used to prove that natural
populations of ASF virus were represented with va-
rious genetic and antigenic variants. Clonal analysis of
ASF virus isolates showed that their populations can be
heterogeneous by composition, therefore, according to
R. Blasco et al. (1989), any classification of virus isolates
should proceed from data on conserved central region
of DNA molecule [34].

PRINCIPLES OF GENETIC DIFFERENTIATION
OF ASF VIRUS ISOLATES

Due to complicated classification of ASF virus isolates
from East and South Africa, the system of genetic grouping
was based on the sequence analysis of highly conserved
B646L gene encoding major viral protein vp72 [26]. Phy-
logenetic analysis with Bayesian estimation and nearest
neighbours method established that natural evolution of
ASF virus can be traced down by B646L gene which re-
portedly has no multiple recombination, non-synonymous
substitutions or codons with positive natural selection.

Initially available and studied isolates were classified
into 10 genotypes.

When West African, European and South American
isolates were proved to be highly homologous, they were
grouped into genotype I. This contributed to identifying
possible introduction ways of the virus of the given geno-
type to different continents.

Further phylogenetic analysis of ASF outbreaks de-
monstrated that genotype | was ever spreading in West
and Central Africa [22], and in countries such as Uganda
and Kenya the virus of genotypes IX and X was perma-
nently present.
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B - spread of ASF virus genotypes in the world.
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Isolates from East and South Africa are divided into
21 genotypes [26, 29]. The fact suggests that as a rule the
variety of ASF virus variants is generated in the sylvatic
cycle [18]. By now, genotype XXIV of ASF virus which was
isolated from soft ticks has been identified in Mozam-
bique [20] (Fig. 4).

The ASF virus genotype Il is still present in Tanzania,
Mozambique, Madagascar and Zambia, and as a result its
spread led to epidemic in Georgia in 2007 [21]. Since that
time, ASF has spread from the Caucasus to the Russian
Federation, Ukraine, the Baltic countries (Estonia, Latvia
and Lithuania) and Poland, then to China and other Asian
countries [23].

In recent years full-length genome sequences of virus
strains of various genotypes have been determined [15, 25,
32], that allows not only identifying some genomic markers
that can be used for genotypic differentiation of isolates, but
also variable regions that make it possible to carry out intra-
genotypic differentiation of closely related ASF virus isolates.

REVIEWS | PORCINE DISEASES 0B30PbI | BOME3HI CBUHEN

%

= GENOTYPEXH
*  voxd¥ "
A Bk GENOTYPEXII
London " *
Pariz 4
GENOTYPE XIV
* 2 o
Madid ¢ B ks fodor e v
4 -3 GENOTYPE XV
Hgers Tehran 3
8aghdsd )
s  GENOTYPEXVI
- o
o Karachi B
GENOTYPE XVII
. Mumbs o
e Khartoum
GENOTYPE XVII
’{w ® ; ®
hcars ° -
.e GENOTYPEXIX
v
P corco O % =
e bR GENOTYPEXX
«® P ®
9 *
' 3)?’/? A % GENOTYPEXXI ~ GENOTYPEXXI
: ®
o o =
se &.
h b g GENOTYPEXXI  GENOTYPE IV
Cope °

Town,

Given the low level of genetic changes found in B646L
gene of the ASF virus isolates obtained from outbreaks
in domestic pigs, the study of less conservative genomic
regions, such as the central variable region (CVR) of the
B602L gene and the E183L gene [19], was used for the
intra-genotypic differentiation of isolates within the
same genotype [7, 30]. To determine the origin of the
ASF virus and estimate its evolutionary rate, an additional
analysis of the nucleotide sequences of the B602L, B646L,
CP204L, and E183L genes encoding chaperone and ma-
jor structural proteins (vp72, vp30, and vp54) is currently
conducted.

The variable region of the B602L gene contains tan-
dem repeats of twelve nucleotides and encodes amino
acids tetramers that differ in numbers. For example, two
genetic variants (CVR-1 and CVR-2) containing 10 and
7 tetramers, respectively, were identified in Estonian
isolates of genotype Il found in the wild boar popula-
tion [28]. The reasons for the variability of the B602L gene
are still not clear, but it has been established that the
vrB602L protein is a chaperone that is actively involved
in capsid assembly, although it is not incorporated into
virions [30].

The gene encoding the structural protein p54 is driven
by positive selection pressure of the immune system,
which modulates the evolution of the E183L gene and
leads to the appearance of strong non-synonymous sub-
stitutions and recombinations in its sequence [19].

However, analysis of the three B602L, B646L, and E183L
genes is not enough for the differentiation of isolates from
one country or one region. Additional markers in the ASF
virus genome are needed for grouping closely related iso-
lates, as well as determining pathways of the virus distribu-
tion, and studying the stability of the viral genome and its
rate of variability.

An improvement in the phylogenetic resolution be-
tween closely related isolates can be achieved using analy-
sis of other viral genes, such as KP86R, 1196L, and intergenic
regions 173R/I329R, I78R/I1215L, MGF-505 9R/10R [19, 301.

A comparative analysis of the ASF virus genome varia-
ble regions containing an array of tandem repeats allowed
us to obtain more information about the origin of the
isolates and to divide them into subgroups, even if they
were grouped together based on the study of sequences
of more conservative regions [30].
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The insertion in the intergenic region I73R/1329L was
first discovered by C. Gallardo et al. during the determina-
tion of the main loci of variability of the ASF virus genome.
For this purpose, the authors used primers flanking this
region and obtained 356 bp genome sequences of iso-
lates from Lithuania (LT14/1482, LT14/1490) and Poland
(Pol14 / Sz and Pol14/Krus). A comparative analysis of
these sequences with nucleotide sequences of previously
isolated strains from the Russian Federation was also car-
ried out. The studies revealed a direct tandem repeat (TRS)
of 10 nucleotides (GGAATATATA) in isolates LT14/1482,
LT14/1490, Pol14/Sz and Pol14/Krus [23].

Genome-wide sequencing of Russian ASF virus iso-
lates isolated in 2013-2014 in the ASF reference labora-
tory of FGBI “ARRIAH” showed that Odintsovo 02/14
isolate had a direct tandem repeat (GGAATATATA) of
10 nucleotides (IGR-2) located in the right terminal re-
gion of the genome in the intergenic region between the
genes |73R and 1329L.

Later, Russian specialists first discovered the
17-nucleotide TRS insertion in the intergenic region
MGF-505 9R/10R-(MGF-2) in Kashino 04/13, Karamzino
02/13 and Shihobalovo 10/13 isolates. Subsequently,
using primers flanking this intergenic region, the authors
studied more than 40 Russian ASF virus isolates (from 2007
to 2016), and only 7 isolates from the Tver, Vladimir, and
Smolensk Oblasts showed a similar insertion [33].

According to the results of these studies, Russian iso-
lates are divided into three groups: isolates containing the
tandem repeat in MGF 9R/10R (MGF-2), containing the tan-
dem repeat in173R/1329L (IGR-2) and not containing IGR-2
or MGF-2, i.e., have IGR-1 or MGF-1.

In 2017 TRS was detected in the intergenic region
MGF-505 9R/10R, in the genome of 9 Polish isolates. The
genome of these isolates contained two tandem repeats
simultaneously: one —in 173R/I329L (IGR-2) and the other —
in MGF 9R/10R (MGF-2). All Polish ASF virus isolates under
study, except for one, Pol17/WB-CASE237, contained TRS
in173R/1329L. In addition, it was found that the genome of
one Russian isolate Tver1112/Zavi contains two identical
insertions in MGF 9R/10R (MGF-3), that was not observed
in other isolates [C. Gallardo, 2018, unpublished datal.

The results of numerous studies have confirmed that
the analysis of a large number of genetic markers in de-
termining relationship and studying the pathways of the
ASF virus gives more accurate information. So, for example,
in the case of determining the ways of ASF virus introduc-
tion into China, when analyzing Chinese ASF virus isolates
by sequencing and comparison with other isolates from
the Russian Federation and Eastern Europe, only marker
regions of TRS in 173R/I329L, C-terminus of the B646L,
CP204L n E148L genes were initially used. As a result of
the first stage of the analysis, the researchers were able
to establish only the presence of TRS in the intergenic re-
gion 173R/I329L. However, with an increase in the num-
ber of these markers taken for analysis and including the
gene sequences C84L, MGF_360-1L, 1267L, DP60R and
MGF_360-16R, it was found that the ASF virus isolates
Pig/HLJ/2018 and DB/LN/2018 were most similar to iso-
lates isolated in Poland (PoL/2017) [24].

CONCLUSION

African swine fever is arguably the most dangerous por-
cine disease in the world. The disease causes large eco-
nomic losses in industrial and private pig farming.

One of the most important control stages of this di-
sease is monitoring and studying the pathways of the
ASF virus. Identification of specific genetic markers re-
mains the most accurate method for the virus grouping
and studying its spread.

In 2019 the Federal Service for Veterinary and Phy-
tosanitary Surveillance (Rosselkhoznadzor) reported that
in 2007-2019 more than 1,400 ASF outbreaks were re-
corded, which resulted in death of about 2 million pigs in
48 regions of Russia [33].

Current ASF control measures include complete de-
struction of diseased animals and animals being in con-
tact with them, as well as imposing quarantine in the area
within a radius of 10-kilometers around the established
outbreak.

However, elimination of ASF outbreaks depends not
only on biosafety level of pig farms and the effective-
ness of the veterinary service, but also on the presence
of transmission vectors and pathogen distribution factors.
The high density of wild boar population in Europe and
Southeast Asia does not allow for the rapid elimination of
ASF virus in the wild without the use of specific prophylaxis
agents, which have not yet been developed.
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PE3IOME

MpeACTaBNeHbl Pe3yNbTaTbl U3yUeHUs COCTOAHMA KNIETOUHOTO UMMYHHUTET I LIUTOKIHO-
BOTO NPOGUNSA Y BIPALLEHHBIX B NPOMBILLIEHHOM X03/ICTBE CBUHOMATOK 10 0MOPOCa
" B NEPUOA NaKTauum. Y XUBOTHbIX 40 POOB 3aPErucTpUPOBaH GU3N0NOrYeckuii
UMMYHOAEDUUNT, XapaKTepU3YIOLWNIACA OTHOCUTENbHOI NEAiKOLMTO- 1 NMMdOLHUTO-

OpfHOW 13 OCHOBHbIX NPUYMH BTOPUUHBIX MMYyHOE-
bUUNTOB Y KMBOTHBIX ABNAETCA SKONOrMyeckoe Hebnaro-
nosyyme BHELLHel cpeabl, 00yCNI0BNIEHHOE 3arpsA3HeHNEM
[OMOKCMAAMM a30Ta, Cepbl, OKCMAAMY YIepoaa, Conamu

NeHuell, MOHIKEHHbIM cofiepKanrem T-nMMQOLUTOB, Bonee BbICOKUM OTHOLLIEHUEM
Xennepbl/cynpeccopbl, 06eCneynBaoLLIUM IMMYHONOTUYECKYH TONEPAHTHOCTb B CUC-
TeMe «MaTb—NN04». B uX UUTOKNHOBOM Npodune Menu Mecto OTHOCUTENbHBIN Je-
duumT uHTepneiikuHa- 14 u pakTopa Hekpo3a onyxonu-a, Npu KOTopom Habniogaetca
Cynpeccna UMMYHHOI CMCTEMbI, 1 BbICOKII YPOBEHb Y-UHTEpdEPOHa, yuacTBylLLEro
B POAOBOII AATENbHOCTY 11 aKTUBMPYHOLLEro KNeTKI-Cynpeccopbl. Y CBUHOMATOK nocne
0M0poca 0TMEYEHO MOBBbILLEHUE KIETOYHOT0 MMYHNUTETa, NPOABAAIOLLeeca yBenuye-
HUeM coZepXaHus NeiKoLnToB, NUMOOLNTOB, T-NMMGOLMTOB, TeHAEHLMe CHUXeHNA
cooTHoLeHuA T-xennepbl/T-cynpeccopbl, CBUAETENbCTBYHLLEI 0 CyNpeccuBHO aKTUBHO-
¢ T-numdounToB. LITOKMHOBBII NPOYUNb CBIUHOMATOK XapaKTepu30Baca BOCCTaHOB-
NeHneMm cofiepkaHus nHTepneiikinHa-1p, ¢aktopa Hekpo3a onyxonu-a, y-uHtephepoHa,
CHIKeHeM ypOBHeli MHTepNeliKiHa-2 U UHTepNeiiKinHa-4, perynnpyoLLnX C00TBETCTBEH-
HO KNeTOYHbI 1 [yMOPabHbIA UMMYHUTET, C NOCTeAYHLNM CYLUECTBEHHBIM UX NOBbI-
WeHneMm, 0cobeHHO UHTepNeiiKiHa-2, Noce NPOBEAEHHON MMMYHI3ALMN KMBOTHBIX
MPOTUB NapBOBUPYCHOI UHEKLIM 1 poxi BakLHOI «[TapBopyBakc» (Merial, OpaHuua)
Ha 7-€ CYTKM ¥ NPOTUB KNACcCyecKoli YyMbl CBIHeN BUPYCBAKLMHON KyNbTypanbHoi cy-
xoit «JIK-BHUVBBuM>» (OAQ «MokpoBckuii 3aBoa 6uonpenapatos») Ha 14-e cyTku nocne
0nopoca. 370 (BA3aHO C HOPMMPOBAHNEM KNETOYHOTO U FYMOPaNbHOTO UMMYHUTETA.

KntoueBble c110Ba: CBUHOMATKIA, NEIKOLMTBI, NUMQOLUTBI, T- 1 B-KNETKM, LIATOKUHDI,
UMMYyHOLEeULIUT, KNETOUHBIiA 1 TyMOPaNbHBIii UMMYHUTET.

BBEJEHWNE

Ha KpynHbIX MPOMBILLIEHHbIX XUBOTHOBOAYECKNX
npeanpuUATUAX WNPOKO pacnpocTpaHeHbl 3abonesa-
HMA MATOYHOrO MOrOJIOBbA W MONOAHAKA, HECMOTPA
Ha UHTEHCUBHOE MpUMeHeHVe BGMONornyecknx u Xu-
MUOTEPaNeBTUYECKMX CPelCTB ANA UX NPoPpunakTukn
nTepanun [1, 11, 13].

MHorouncneHHbIMM NCCNefoBaHNAMY YCTAaHOBIEHO,
YTO B OCHOBE GOJNbLUIMHCTBA MATONOMMYECKMX npoLec-
COB Yy XMBOTHbIX NnexaT MMMyHOAedUUNTHbIe COCTOA-
HuA [3, 6,7, 15].
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TAXKENbIX METaNNIOB, HATPaTaMy 1 PYruMn KCeHobroTu-
KaMu; KOHTaMMHaLMeln KOPMOB TOKCMHaMM 6uonoruye-
CKOW npupoabl (MUKOTOKCUHaMK); AedULMTOM B KOPMax
6110N10rYeCKN akTUBHbIX BELECTB (MUKPO3NIeMEHTOB, BY-
TaMVHOB); BbICOKOW KOHLeHTpaLMein NoTeHLnaibHO NaTo-
reHHbIX MMKPOOPraHn3MoB B nomelleHmnax [2, 9, 12, 17].

MNepeBon CBMHOBOACTBA Ha MPOMbILLIIEHHYIO OCHOBY,
XapaKTepu3yoLyoca 6e3BbIrynibHbIM COAePXKaHNeM XKK-
BOTHbIX O0/IbLUMMU FPyNNamm, PaHHUM OTbeMOM NOPOCAT,
neperpynnupoBKamu, MHOrOUYNCAEHHbIMM BaKLIMHALMAMMU,
NPYIMEHEHNEM XMMIOTEPanNeBTUYECKNX CPEACTB 1 APYriX
npenapaTos, CyLLeCTBEHHO NOBIVAN Ha UMMYHHbI CTaTyC
OpraHn3Ma »KM1BOTHbIX, BOCMPUMMUYMBOCTb X K BaKTepu-
anbHbIM ¥ BUPYCHbIM MHdeKuuam [13, 16].

B cnoxuBLienca cutyauny 60Mbly0 aKTyanbHOCTb
nprobpeTaeT OLEeHKa 1 KOHTPOJb COCTOAHUA VIMMYHHO
CMcTeMbl MPOAYKTUBHBIX XMBOTHbIX C Liefibio HopManu3a-
Ly 06LLEero 1 UMMYHHOTO rOMeOCTa3a OpraH13ma, NoBbl-
WweHnA 3GPeKTUBHOCTM NPOBOAVMbIX MPOGUNAKTUYECKNX
1 le4eBHbIX MeponpUATHI.

M3yueHunto MMyHHOrO cTaTyca y CBUHEW, 1 B YaCTHOCTH
Y CBMHOMATOK, OT COCTOAHNA KOTOPOrO 3aBUCUT KayecTBO
N COXPaHHOCTb MPMMNOAa, NOCBALWEHO 3HaYnTeNlbHOe
KoNIM4ecTBO paboT, OfjHaKO MO OTAENbHbIM ero Bonpocam,
B TOM UYncie UMTOKMHOBOMY NPoduio, ABNAIOLEMYCA Of-
HVIM 113 BaXKHeWLLMX noKa3aTenei GyHKLUOHNPOBaHWA M-
MYHHOW CUCTEeMbI, B OTEYECTBEHHOW NUTEpaType NMETCA
NWLWb OTAENbHbIE COOOLEHNA.

Llenb nccneposaHuna — n3yumTb B AHAMUKE COCTOAHNME
KNeTOYHOro MMMyHWTETa Y LIUTOKMHOBOTO Npoduna y cBu-
HOMATOK A0 OMopoca 1 B Nepuof nakrauumn.

MATEPWANbI N METO[ bl

WccnepoBaHusa npoBefeHbl B YCNOBUAX NMPOMbILLEH-
Horo cBuHoBogueckoro komnnekca OO0 «BuwHeBckoe»
BepxHexaBckoro palioHa BopoHexckol 061acT Ha CBU-
HOMATKax NMOMeCHbIX Mopog (KpynHas 6enas + naHgpac +
[poK) 3-ro onopoca.
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Ha 108-e cyTKM CynopocHOCT CBMHOMATKM Nocne ca-
HUTapHON 06paboTKK ObINM NepeBefeHbl B LieX onopoca
B OUVILLEHHDBIV 1 NPOAE3NHPULMPOBaHHbBIN BOKC 1 pa3me-
LLieHbl B MHAMBUAYaNbHble CTaHKM. MKNBOTHbIX COAep»Kanm
npu ONTMManbHbIX MapameTpax MUKPOKIUMaTa C y4eTOM
nx dbusmonornyeckoro coctosaHnaA. CpeHaA Temnepatypa
B 60Kce cocTaBnsAna 20-22 °C, oTHoCKTeNbHasA BNaXKHOCTb
BO34yxa —65-70%. B neprop onbiTa CBUHOMATOK KOPMUAN
Kombukopmom CK-2, cbanaHcMpoBaHHbIM, COFNacHO AaH-
HbIM Mpoun3BOANTENA, N0 06MeHHON (MIOMXK/Kr) 1 uncTon
(KKan/kr) sHeprum, NPoTeNHY, aMUHOKMNCNOTaM, BUTaMu-
HaM, MAaKpO- 1 MMKPO3/IeMEHTaM.

3a XMBOTHbIMUN BENU KIIMHMYeCcKne HabnogeHna fo
0ropoca, B Neprio POLoOB 1 B TeueHue 26 CYTOK Nocsie HUX.

B nepBble, BTOpble 1 TPeTbU CyTKM NOC/e onopoca Ana
NpodunaKTMKN NocnepooBbix 6onesHel (OCTpbIA KaTa-
pPanbHO-THOVHbIN SHOOMETPUT, MaCTUT-METPUT-aranakTuns)
CBMHOMATKaM BHYTPUMbILLEYHO BBOAMNIN «YTEpOTOH». Ha
7-e CYTKM Noc/e onopoca »KMBOTHbIX UMMYHU3MPOBanu
NPOTUB NMapBOBUPYCHOWM MHOEKLUMM U POXKMU NHAKTUBK-
poBaHHoW BaKkunHom «MapBopyBakc» (Merial, ®paHuua)
1 Ha 14-e CyTKM — MPOTUB KNacCUYeCKON YyMbl CBUHEN
BMPYCBaKUMHOM KynbTypanbHon cyxon «JIK-BHUNBBrM»
(OAO «MokpoBckmin 3aBof 6buonpenapaTos»). 3a 5-7 cy-
TOK [10 pOAOB, Ha 1,7, 14, 22 n 26-e cyTKKn nocse onopoca
y 6 CBMHOMATOK Oblna B3ATa KPOBb AN1A U3yUYeHUA KeTou-
HOro MUMMYHUTETA 1 LIMTOKMHOBOTO Npoduns.

lMokasaTenn KNeToYHOro MMMyHuTETa — eKouunTbl, T-
1 B-numooumtsl, T-cynpeccopsl (Trdu), T-xennepsb (Trdp), co-
oTHoLleHue T-xennepos u T-cynpeccopos (Trdp/Trdu) — usy-
yanu B COOTBETCTBUM € «MeToanyecKMm pekoMmeHaaLUAMM
MO OLieHKe 1 KOpPeKLIMN MMMYHHOTO CTaTyca *KUBOTHbIX» [8].

CopepxaHue nHTepneliknHa-13 (U1-1B), nHtepneii-
KnHa-2 (UN-2), nHtepnenkuna-4 (U1-4), nHtepnenknHa-10
(N-10), dakTopa Hekposza onyxonu-a (OHO-a),
y-uHTepdepoHa (MOH-y) B cbiBOpOTKe KpOBU onpepens-
nn MmetofoM UmMMmyHodbepmeHTHOro aHanusa (M®A) ¢ no-
cnefyowyM yuyeTom pe3ynbTaToB Ha cnekTpodoTomeTpe
«YHUNnaH™» B COOTBETCTBUM C YTBEPXKAEHHbIMY HacTaB-
NEHUAMM K ANArHOCTUYECKUM Habopam.

Tabnuua 1
KneTouHblit UMMyHUTET y CBUHOMATOK

3a 57 cyToK 3o
onopoca

lokasatenu

CyTku nocne onopoca

CTaTncTYecKyto 06paboTKy NoslyYeHHbIX JaHHbIX MPO-
BOAMN C MOMOLLbIO Nporpammbl Statistica v6.1, oueHKy
[OCTOBEPHOCTM — No KpuTeputo CTbiofgeHTa.

PE3YJIbTATbI U OBCYXXAEHUE

B nepuop npoBefgeHUA MMMYHONOIMYECKUX nccne-
[OBaHUN y BCeX CBMHOMATOK MOKa3aTenn KIANHNYeCcKoro
cTaTyca 6binv B npefenax HopMbl.

Mpn n3yyeHNUN KNETOUYHOro MMMYyHMUTETa YyCTaHOB-
NeHOo, YTO Y CBMHOMATOK A0 ONopoca KOMN4ecTBo Nen-
KOLMTOB, UrParoLWmnX UCKIIOYNTENIbHO BaXHYI poJb
B aHTMUHGEKLUMOHHON 3aLnTe, OblfI0 OTHOCUTENBHO HU3-
Kum — (9,8 + 0,73)x10°/n, a nocne onopoca rnoBbIWanochb
B 1-e cyTKM Ha 5,1%, Ha 7-e cyTKn — Ha 24,5%; 14-e cyTKu —
Ha 44,9%; 22-e cyTKu — Ha 42,6% n 26-e cyTKN — Ha 36,7%
OTHOCWTENbHO NMoKasaTensa Ao onopoca (Tabn. 1).

AHanornyHasa gMHamunKa, 3a UCKJI0OYEeHNEM MnepBbiX
CYTOK MocJie ornopoca, oTMeUeHa 1 B abConioTHOM coaep-
XaHny NMMGOLUTOB, ABNAKLNXCA MaBHbIMU KNeTKamu
VIMMYHHOW CUCTEMbI, OTBEYAIOLLUMI 33 BCE UMMYHOSIOTNYe-
CKuve peakumn. 1o poaoB y CBUHOMATOK abCOMOTHOE Konu-
yecTBO IMMGOLNTOB 6bINO HEBBICOKUM — (3,6 £+ 0,34)x10%/7,
nocJsie onopoca PerncTpupoBanu ysenyeHme Ha 7-e cyT-
Ku — Ha 16,7%, Ha 14-e cyTKu — Ha 41,7%, Ha 22-e CyTKu —
B 2,1 pa3a u Ha 26-e cyTKM — Ha 72,2%. OTHOCUTeNbHOe
copepxaHune NenKkouMToB CHU3MNOCh B 1-e 1 7-e CyTKn
nocsie onopoca Ha 13,7 n 6,7%, a Ha 14, 22 n 26-e CyTKu
yBenuuunocb Ha 7,0; 53,6 n 26,2% cOOTBETCTBEHHO.

A6ConoTHOE KonmyecTso T-NMMGOLIMTOB y CBMHOMATOK
[l0 oropoca cocTaBuno (4,9 + 0,35)x10°/n, a nocne pogos
YBENMYMNOCH BO BCE CPOKUN MCCnefoBaHui Ha 28,6; 75,5;
71,4;36,7 n 26,5%, TaK »e Kak 1 X OTHOCUTeNIbHOe cofep-
»aHwue: B 1-e cyTKM —Ha 21,8%, Ha 7-e cyTK/ — Ha 25,2%, Ha
14-e cyTKM —Ha 17,9% n Ha 22-e cyTKU — Ha 5,4%. Mpn a3ToM
OTMeYeHa TeHAEHLUMA CHUKEHNA OTHOCUTESIbHOIO KOMU-
yectBa T-nMbOLUTOB HaunHasA € 14-x CyTOK nakrauuu
CBMHOMATOK, @ Ha 26-e CYTKWN OHO 6b1110 Ha 9,1% MeHblue,
YyeMm y XMBOTHbIX 4O oropoca.

AGConoTHOE 1 OTHOCUTENIbHOE copepKaHue TTdu,
noAasfAWNX UMMYHHbI OTBET 1 OTBEYaloLWMX 3a M-

NeiikouwTol, 10%/n 98+0,73 10,3 +0,95 12,2+1,26 14,2 £0,69* 14,0 £0,77% 13,4+0,77
TumpounTbl, % 386+28 333+1,10 36,0273 41,3+2,60 59,3 +£2,15% 48,7 +1,36
abc., 10°/n 3,6+0,34 3,42£0,49 42+0,83 51+0,66 7,42 £0,75% 6,2 +0,08*
T-numoounTbl,% 50,3 £1,54 61,8+1,32% 63,0£091% 59,3 £1,11% 550111 45,7 £0,65
abc., 10°/n 490,35 6,3+0,53 8,6+0,78% 840,75 6,7+0,91 6,2+0,49

Troy, % 16,0 + 0,45 21,5+0,64* 21,5 1,04 17,5+0,96 1M3£1,11* 8,5+ 1,04*
abc., 10°/n 0,79+0,07 1,32£0,14 1,690,339 1,5%£0,12% 0,81+0,09 0,55 +0,009
Trép, % 393£1,05 43811 42,8+0,85 395141 213+1,93* 18,5+ 141*
abc., 10°/n 200,16 2,7£0,32 4,1+0,39% 34+037 1,5+031 1,2£0,14*
Trop/Tru 2,41£0,07 2:1+0,001% 2:1+0,09% 2,3:1£0,55 1,9:1+0,41 2,21£0,15
B-numdouutol, % 23,7128 21,8£0,85 23,0£091 20,3+0,63 18,0+0,91 148+£1,11*
abc., 10°/n 230,24 2,3+0,29 2,8+0,63 2,9+0,27 2,3+0,32 2,0+0,27

*p < 0,001 oTHOCUTENbHO NOKa3aTena A0 onopoca.
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Tabnuya 2
LiutoknHoBbIi npodunb CBUHOMATOK

CyTKi nocne onopoca

[Toka3atenu, 3a5-7 cyToK
nr/mn [0 01opoca
n-1p 10,9+0,30 11,2+0,19 11,0£0,29 113+0,1 120+0,83 11,4015
nn-2 11,0 £0,9%4 76+0,23 10,6 0,94 122£1,53 49,7 £3,92% 15,5+ 0,87
n-4 10,7 £1,69 6,0+0,85 6,3 0,66 49+0,34 10,6 £0,92* 9,6+0,85
n-10 21,0+0,32 20,7 +£0,59 22,8+1,59 224+1,08 21,5+0,86 21,4035
OHO-a 3,6+0,07 3,9+037 40£0,23 3,5+0,12 3,7+0,12 43+0,17%
NOH-y 96,6 £ 15,29 70,3 +10,49 15,3 £1,26% 18,4+3,21* 17,3 £1,02% M1+1,73*

*p < 0,001 oTHOCMTENbHO NMOKa3aTens [0 0Nopoca;
#p < 0,007 oTHOCUTENbHO NOKa3aTeNA NPEe/blAYLLEro CPoKa.

MyHOCYynpeccuto, 06yCNOBNEHHYI0 MUKPOOPraHu3mMamu,
n Trdp, obecneumBaowmx GpopmnupoBaHne rymopanb-
HOTO (CMHTE3 aHTUTEN) 1 KJIETOYHOIO UMMYHUTETa 1 aK-
TUBALMIO Makpodaros, Takxxe npetepneno n3MeHeHUs
y XMBOTHbIX A0 M Noc/e onopoca. Tak, y CBMHOMAaTOK Ha
1,7, 14 n 22-e cyTKu nocne popos abcontoTHoe Konnye-
CTBO T-CynpeccopoB MpeBbiWano aHaNorMyHbIn NoKa-
3aTenb [0 onopoca Ha 67,1%, B 2,1 pa3a, Ha 89,9 1 2,5%
COOTBETCTBEHHO, @ Ha 26-e cyTK/ 6bino Huxe Ha 30,4%.
OTHOCHUTeNbHOE MX cofeprKaHme TakKe npesBblwano
CpaBHMBaeMbl MoKa3saTtesib B 1-e n 7-e cyTkmn Ha 34,3%,
14-e cyTKM — Ha 9,4%, a Ha 22-e 1 26-e CyTKM OblT HUXKe Ha
29,4% v B 1,9 pa3a COOTBETCTBEHHO.

Ab6conoTHOE KonmnyecTBo T-xennepoB MOBbILWA-
NOCb Y XKMBOTHbIX Nocse ornopoca B 1, 7 n 14-e cyTKn Ha
35%, B 2,1 1 1,7 pa3a u CH/Xanocb Ha 21-e n 26-e CyTKn
Ha 25,0 1 40,0%, a OTHOCUTENbHOE coflepKaHue 6bino
Bbilwe B 1-e cyTkn — Ha 11,5%, Ha 7-e cyTKu — Ha 8,4%,
Ha 14-e CyTKM — paBHOe NokKasaTesio 0 Oropoca, a Ha 22-e
1 26-e CyTKM HXKe Ha 45,8 n 52,9% cooTBeTCTBEHHO.

Y CcBUHOMAaTOK O onopoca cooTHoweHre Trop/Trou
6b110 Hambonee BbicokUM (2,4:1 + 0,07), uTO yKasbiBano
Ha OTHOCUTEJIbHO HU3KYIO CYNpPeCcCUBHYI akKTUBHOCTb
T-numdounToB, obecneumnBaroLLyo UMMYHOIOINYECKYIO
TONEPAHTHOCTb B CUCTEME «MATb—MO4.

Y »KMBOTHbIX MOC/e POAOB BO BCE CPOKM MCCIeA0Ba-
HUIA OTMeYeHa TeHAEHLMA CHKEHUA COOTHoLWeHnA Trdp/
Tru-KneToK, UTo CBMAETENBCTBOBAIO O MOBbILLEHNN CY-
NPeccnBHOM akKTUBHOCTU T-num$oLMTOB, 06YCIOBNEH-
HOWN LUUPKYIUPYOLWUMA B Cpefie OOUTaHUA KMBOTHbIX
MUKPOOPraHM3MaMu.

AbcontoTHoe KonnyecTso B-numdoumntos, npegHasHa-
YeHHbIX ANA peann3alnm MMMYHHOFO oTBeTa ¢ 06pa3oBa-
HUem cneundryeckrx aHTUTes, y CBMHOMAaTOK A0 1 nocne
ornopoca M3MeHANOCb He3HaunTesbHO. [oBblleHne nx
YPOBHA OTMeYeHO Ha 7-e 1 14-e cyTKM nocsie onopoca
Ha 21,7 1 26,1% 1 cHUKeHne Ha 26-e cyTKn Ha 13,0%. OTHO-
cuTenbHOE KoNnM4ecTo B-numdounToB CH13UOCH BO BCe
CPOKM nccnenoBaHnin: B 1-e cyTkm — Ha 8,0%, Ha 7-e cyT-
K1 — Ha 3,0%, Ha 14-e cyTKMN — Ha 14,3%, Ha 22-e CYyTKN — Ha
24,1% v Ha 26-e cyTKM — Ha 37,6%.

Pe3ynbtaTbl M3yyeHMA KNETOYHOTO UMMYHUTETA Y XU-
BOTHbIX [10 U MOC/Ie ONopoca CBUAETENbCTBYIOT O Gpr3Mno-
nornyeckom MMmyHopaeduLmTe y CYyropOoCHbIX CBUHOMATOK,
Heo6XoAMMOM AnA coxpaHeHua bepemMeHHOCTH 1 6arono-
NYYHOM BbIHaLLIVBaHUK Npunioda. Ha ero Hannume ykasbl-
BaeT NOHWKeHHOEe coflepKaHne NeNKOLUTOB MO CPaBHEHNIO

C TaKOBbIM Y XMBOTHbIX MOC/Ie POAOB, aBCOMNOTHOrO 1 OT-
HOCMTENbHOro Konuyectsa numdouuntos, T-numdoLnTos,
60nee BbICOKOE COOTHOLLEHME XeNnepbl/Cynpeccopsbl, 4To
CBUJETENbCTBYET O CHUMEHMUN CYyNPeCCBHOW aKTUBHOCTU
T-numounToB, obecneumnBaioLLen NpeaoTBpaLLleHne Hens-
6eXXKHOro KOHGNVKTa MeXXAy MaTepbio 1 NIOAOM.

Mpun n3yyeHUN LUTOKMHOBOIO Npoduna y cBMHOMa-
TOK YCTaHOBJIEHbl HE3HaYNTeNIbHble N3MEHEHUA B COAEP-
XKaHUM ABYX M3 YeTblpex UCCieJloBaHHbIX NpoBOCnanu-
TenbHbIX LnuTokuHoB WJ1-13 n ®HO-a, npoayumpyembix
darouuTamn 1 AeHAPUTHBIMU KNETKaMU 1 YYaCTBYIOLMX
B MHAYKLMN UIMMYHHOrO OTBETa, BOCNaNeHnn 1 pereHepa-
LMK KNeTokK (Tabn. 2).

YpoBeHb WJ1-1 y cBMHOMaTOK nocne onopoca BO Bce
CPOKU nccnefoBaHnin He3HaumTenbHo (o1 1,0 go 10,0%)
npeBblLlasl TAaKOBOW Y XMBOTHbIX Nepea pofamu.

AHanornyHasa nosfoXxuTtenbHaas AMHamuka (oT 2,8
00 19,4%) y CBMHOMATOK B NeproA NakTauum otMeyeHa
1 B cogepaHum ®HO-a. Mpu oTHOCKTENbHON He[OCTaTOu-
HocTU unToknHoB WJI-13, ®HO-a, KoTopyto pernctpmupo-
Basiv B KOHLie 6epeMeHHOCTY, Y KNBOTHbIX HabnogaeTca
cynpeccma UMMYHHON cucTembl [10].

YpoBeHb MPOTMBOBOCMANUTENbHOIO WHTEpnemn-
KnHa - WN-10, cuHtesupyemoro T-xennep 2 (Th-2)
1 T-unTOoTOKCMYEeCKUMY NUMOLMTaMM 1 yYacTBYHOLEro
B UHAYKLMW FyMOpPasibHOro MMMyHuTeTa 1 obnagatoLlero
LIMTOTOKCUYHOCTbIO [4], y XMBOTHbIX A0 1 NOC/e onopoca
ObIN NPaKTNYeCK/ OANHAKOBBIM.

CyLLecTBEHHble U3MEHEHWA NPOU3OLLY B COAEPXKaHNM
WI-2, npogyuupyemoro numdoumtamu T-xennep 1 (Th-1)
1 T-LUMTOTOKCUYECKMM KNIeTKaMM 1 onpeaenatoLero pas-
BUTVE KNETOYHOro MMMyHUTeTa [4].

Y CBMHOMATOK NOC/1e ONOPOCa MO CPABHEHMIO C MOKa3a-
Tenem [0 pOAOB CHU3NNOCh copepxaHme WJ1-2 B 1-e n Ha
7-e cyTkn Ha 30,9 1 3,6%, a Ha 14, 22 n 26-e CyTKN BO3POCSIO
COOTBETCTBEHHO Ha 10,9%, B 4,5 pa3a un 40,9%.

YpoBeHb WJT-4, cekpeTtupyemoro Th-2 n onpegenstoLlero
pa3BUTUE FYMOPaSIbHOrO MMMYHUTETA, Y XMBOTHbIX NOCe
ornopoca 6bis HUXKe B 1-e CyTKU — Ha 45,9%, Ha 7-e CyTKu —
Ha 41,4%, a Ha 14-e cyTKn — B 2,2 pa3a, a 3aTeM yBenMunnca
Ha 22-e CyTKM N0 CPaBHEHUIO C MPefblayLwyM nokasaTenem
B 2,2 pa3a, Nocne yero Ha 26-e cyTku cHu3unnca Ha 10,3%.

CHuxeHmne cogepxanua U1-2 n U1-4 y >KMBOTHbIX No-
cne onopoca, No-BMANMOMY, CBA3AHO C NpeKpalleHnem
BO31eNCTBUA aHTUrEeHOB MJI0Aa Ha UMMYHOKOMMETEHTHble
KNeTKM CBUHOMATOK, CUHTe3MpyloLme yKa3aHHble HTep-
NEeNKNHBbI.
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CyliecTBeHHOe nosbileHne yposHen W1-2 n WJ1-4 Ha
22-e CyTKM CBMAETENbCTBOBANIO O GOPMUPOBAHNM Khe-
TOYHOrO M FYMOpPasibHOrO UMMYHUWTETa nocne BakuuHa-
LMiA NPOTMB MNapBOBMPYCHON MHOEKLI, POXKIM U KNacCh-
YeCKOW YyMbl CBUHEN, NMPOBEAEHHbIX Ha 7-e 1 14-e cyTKn
nocsne onopoca cBMHOMaToK. [Mpu 3Tom HanbonbLuee yBe-
NMYeHne oTMeYeHo B cogepxaHun UJ1-2, perynupytoLyero
KJIeTOYHbIN UIMMYHUTET, KOTOPbIA CPOPMUPOBANCA Y u-
BOTHbIX MOC/e BBeeH/A XNBOW BUPYCBaKLUMHbI NPOTUB
KlacCUYeCcKom YyMbl CBUHEN.

YposeHb MOH-y, cuHtesnpyembiii Th-1, T-UMTOTOKCU-
YyecknMU NMoLMTaMmn 1 eCcTeCTBEHHbIMU Kuiepamm
N ABNAWNIACA KNIOYEBbIM LUTOKMHOM KNETOYHOIO U NH-
rMéuUTOPOM rymopasibHOro afanT1MBHOIO MMYHHOIO OT-
BeTa, Hanbornee BbICOKMM Obifl y CBUHOMATOK [jO ONopoca
1 B NepBble CyTKMN NOC/e Hero.

WccneposaHuamm [14] nokasaHo, 4To nepep pogamu
yBenunumnsaetca konnuectso VIOH-y, KoTopblin yyacTByeT
B MHMLMaLMM pOAOBON AeATENbHOCTY NyTeM aKTBaLUmn
CUHTe3a npocTtarnaHanHos E2 n F, ctumynupytowmx co-
KpalleHune MycKynaTypbl MaTK/ U yCUeHne akTUBHOCTY
peLenTopoB OKCUTOLMHA B MMOMeTpUn. Kpome Toro, Bbi-
cokoe cofiepxaHne NOH-y nHrmbupyeT aHTUreH3aBucu-
myto nponudepauuto T- n B-numdouuntoB 1 aktuBmpyet
KneTkum-cynpeccopbl [5]. OTHOCUTENbHO BbICOKMI yPOBEHb
N®H-y y cBMHOMaTOK nocie onopoca cnocobcTByeT pas-
BUTUIO HBOJTIOLIMOHHBIX MPOLIECCOB.

Ha 7-e cytku konnyectso VIOH-y cHm3unocs B 6,3 pasa,
Ha 14-e cyTku - B 5,3 pasa, Ha 22-e CyTKkn — B 5,6 pa3a 1 Ha
26-e cyTKM — B 8,7 pasa.

M3yyeHne ynToKMHOBOro Npoduna BbIABWMIO Y CBU-
HOMaTOK [0 OMOPOCa OTHOCUTESbHbIN AedULUT NPOBOC-
nanuTenbHbIX LuToknHoB UJ1-13 n ®HO-a, npu KoTopom
HabniofaeTca cynpeccrs UMMYHHOI CUCTEMbI, BbICOKIT
ypoBeHb OH-y, yuacTBytowwero B MHULMaLuM poaoBoi
[eATeNIbHOCTM N aKTUBUPYIOLEro KNeTKn-Cynpeccopbl,
a B nepuop naktaumm — cHuxeHne yposHa WJ1-2 B Teue-
HMe nepBbIX 7 CyTOK nocine onopoca v WJ1-4 Ha 14-e cyTKun
nocne onopoca c Noc/ieAyoLnM CyLLeCTBEHHbIM X MO-
BblLLEHMEM, CBA3AHHbIM C GOPMUPOBAHNEM KITIETOUHOTO
1 TyMOPaJibHOrO MMYHUTETa Nocne BakUMHaLMMN XNBOT-
HbIX MPOTVB NaPBOBUPYCHOW NHOEKLIMY, POXKI 1N KNacCu-
YeCKoW YyMbl CBUHEN.

3AKNOYEHUE

Y cBMHOMATOK nepef OnopoCoM perncTpupoBanu
dusronornyeckuin MUMMyHoaebULNT, NPOABAAOLWMNNCA
OTHOCUTENbHOW JIeNKOLMTO- U NMMbOLUTONEHNEN, HI3-
KUM cofepxaHuem T-numooLmnToB, 6onee BbICOKMM OT-
HOLIeHVeM Xenmnepbl/cynpeccopbl, obecneynsaowmnm
UMMYHONOTMYECKYI0 TONEePaHTHOCTb B CUCTEME «MaTb—
nnogy». B UMTOKMHOBOM Npodue XNBOTHbIX UMENN MeCcTo
oTHocuTenbHbIn gedunuyunt U-13 n ®HO-a, npy KoTopom
HabniopaeTca cynpeccra UMMYHHOW CUCTEMbI, I BBICOKUIA
ypoBeHb MOH-y, yuacTBytoLiero B poaoBoI AeATeNIbHOCTY
1 aKTUBMPYIOLLEro KNeTKN-Cynpeccopbl.

Y cBMHOMAaTOK NOCJ/ie Ornopoca NoBbIWEeHNe KneTou-
HOro MMMYHMTETa COMPOBOXAANOCh yBeIMYEHNEM CO-
LepxaHua nenkountos, numdoumnTos, T-numdpoynTos,
TeHAEHUMeN CHUXKeHNA COOTHoWeHUA TThp/TThu-KneTok,
CBUAETENbCTBYIOLEN O MOBbIEHNN CYNPeCCMBHOM aKTUB-
HocTn T-numounTOB, 06YCNOBNEHHON LIMPKYNMPYIOLLN-
MU B cpefie 06MTaHNA XKUBOTHbBIX MUKPOOpPraHmn3mamu. Mx
LIUTOKMHOBBI NPOdMb XapaKkTepmn3oBasnca BOCCTaHOBNe-
Huem copepxanua UN-13, ®HO-a n UOH-y, cHmxeHnem

yposHewn WJ1-2 n UJ1-4, perynupytowmx COOTBETCTBEHHO
KJIETOYHBIV 1 TyMOPasbHbI IMMYHUTET, C NOC/IeAyoLWmm
CyLeCcTBeHHbIM NoBbileHnem, ocobenHo WJ1-2, nocne
NpoBefeHHON UMMYHM3aL MM XKUBOTHbBIX MPOTUB NapBO-
BUPYCHOW MHPEKLMUW, POXKM U KNAaCCUYECKOWN YyMbl CBUHEN.
BblABNEHHble 0COOEHHOCTY KNETOYHOro NMMMYHUTETa
N LMTOKMHOBOTO Npoduna y CBUHOMATOK A0 ornopoca
1 B Neprop NakTaumny No3BONAT OCYLLEeCTBNATb OLEHKY
COCTOAHUA UX UMMYHHOI CUCTEMbI B HOPME U MpuY naTo-
noruu, a Takke KOHTPONMpoBaTb 3GPeKTUBHOCTb MPOBO-
OUMbIX NMPOPUNAKTAYECKUX 1 NIeYeOHbIX MEPONPUATUIA.

KoHpnukm unmepecos. ABTOpbI 3aABAAIOT 06 OTCYT-
CTBUN KOHGMINKTA HTEPECOB.
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SUMMARY

Study results of cellularimmunity and cytokine profile of commercial pre-farrow and lacta-
ting sows are shown. Before farrow, the animals demonstrated physiological immunode-
ficiency characterized by relative leukopenia and lymphopenia, decreased T-cell number,
higher helper/suppressor ratio providing immunological tolerance in dam/fetus system.
Their cytokine profile was specified by relatively deficient interleukin-16 and tumor necrosis
factor-a indicative of immune system suppression and high level of y-interferon involved
in parturition and activation of suppressor cells. Post-farrow sows demonstrated higher
cellular immunity involving higher levels of leukocytes, lymphocytes and T-cells as well
as tendency of T-lymphocyte helper/suppressor ratio reduction being indicative of T-cells’
suppressor activity. The cytokine profile of the sows was specified by the recovered numbers
of interleukin-1p, tumor necrosis factor-a and y-interferon, decreased level of interleukin-2
and interleukin-4 that regulate cellular and humoral immunity, respectively as well as their
subsequent increase (in particular, interleukin-2) following animal immunization against
parvoviral infection and erysipelas on day 7 post farrowing (Parvoruvax vaccine, Merial,
France) and against classical swine fever on day 14 post farrowing (culture dry virus-vaccine
LK-VNIVIPFIT). This is due to the formation of the cellular and humoral immunity.

Key words: sows, leukocytes, lymphocytes, T- and B-cells, cytokines, immunodeficiency,
cellular and humoral immunity.

INTRODUCTION

Diseases of parent herd and young animals are wide-
spread at the large commercial livestock breeding farms in
spite of intensive use of biologicals and chemotherapeu-
tics for their prevention and therapy [1, 11, 13].

Multiple researches demonstrated that immunodefi-
ciency disorders are the basis of the majority of pathologi-
cal processes [3, 6,7, 15].

One of the key reasons of the secondary immunodefi-
ciency is poor ecology of the environment associated with
the following factors: contamination with nitrogen and
sulfur dioxides, carbon oxides, heavy metal salts, nitrates
and other xenobiotics; feed contamination with toxins
of biological origin (mycotoxins); feed deficiency in bio-
logically active substances (microelements, vitamins); high
concentration of potentially pathogenic microorganisms
in the animal keeping facilities [2, 9, 12, 17].

The pig industry transfer to the commercial basis in-
volving indoor keeping of large groups of animals, early
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weaning, regrouping, multiple vaccinations, use of chemo-
therapeutics and other agents significantly affected the
immune status of the animals, their susceptibility to bacte-
rial and viral infections [13, 16].

Within the current scenario assessment and control of
food-producing animal immunity become increasingly
relevant for the purpose of the recovery of general and
immune homeostasis, improvement of the efficacy of pre-
ventive and therapeutic measures being taken.

Multiple studies are devoted to the immune status of
pigs, in particular of sows, whose immunity status highly
influence the offspring quality and viability; however,
among the domestic publications there are only singular
reports on its separate issues including cytokine profile,
which is one of the most significant performance indica-
tors of the immunity.

The study is aimed at the examination of the cellular
immunity and cytokine dynamics in sows before farrowing
and during lactation period.

MATERIALS AND METHODS

The study was performed in third-parity cross-bread
sows (large white + landrace + Duroc) at the commercial
pig farm 00O “Vishnevskoye’, Verkhnekhavsky Raion, Vo-
ronezh Oblast.

After sanitary treatment on day 108 of the pregnancy,
the sows were transferred to cleaned and disinfected room
and placed in individual pens. The animals were kept un-
der the optimal environment conditions with due regard of
their physiological status. The average temperature in the
room amounted to 20-22 °C, relative humidity - to 65-70%.
During the experiment, the sows were fed with SK-2 feed
that according to the manufacturer’s guarantees was well-
balanced in metabolic (mJ/kg) and net energy (kCal/kg),
protein, amino acids, vitamins, macro- and microelements.

The animals were clinically examined before farrowing,
during parturition and for 26 days post farrowing.

On day 1, 2 and 3 post farrowing Uteroton was intra-
muscularly administered to the sows for prevention of
postpartum disorders (acute postpartum endometritis,
mastitis-metritis-agalactia). On day 7 post farrowing the
animals were vaccinated against parvoviral infection and
erysipelas with inactivated vaccine Parvoruvax (Merial,
France) and on day 14 - against classical swine fever using
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Table 1
Cellular immunity in sows

Day 5-7 before

Parameters ;
farrowing

Day post farrowing

Leukocytes, 10%/1 9.8+0.73 103 £0.95 122£1.26 14.2 +0.69* 14.0+0.77* 13.4£0.77
Lymphocytes,% 386+28 333110 36.0+2.73 413+2.60 59.3 £2.15% 48.7+1.36
abs, 10°/1 3.6+£0.34 3.42+0.49 42+0.83 5.1£0.66 7.42 +0.75* 6.2 +0.08*
T-cells,% 50.3 +1.54 61.8+1.32* 63.0+£0.91* 59.3£1.11% 530+ 1.1 45.7 £ 0.65
abs, 10/1 49+035 6.3£0.53 8.6+0.78* 84+0.75 6.7£0.91 6.2+£0.49

Suppressor T-cells, % 16.0 +0.45 21.5+0.64* 21.5+1.04* 17.5+0.96 N3+1.11* 8.5+ 1.04*
abs, 10°/1 0.79+0.07 1.32£0.14 1.69£0.39 1.5+£0.12% 0.81+0.09 0.55%0.009
Helper T-cells, % 393£1.05 B8+11 42.8+0.85 39.5+1.41 213+£1.93* 18.5+ 1.41*
abs, 10°/1 20£0.16 27+032 41+0.39% 34+037 1.5+0.31 1.2 +£0.14%
Suppressor T-cells/ Helper T-cells 2.4:1+£0.07 2:1+0.001* 2:1+0.09* 2.3:1£0.55 1.9:1+0.41 2.2:1£0.15
B-cells, % 23.7+1.28 21.8+0.85 23.0£091 203£0.63 18.0+0.91 148£1.11*
abs, 10°/1 23+024 23+0.29 2.8+0.63 29+0.27 23+032 20+027

*p <0.001 against the pre-farrow value.

cultural dry virus vaccine LK-VNIIVVIM (OAO Pokrov Biofac-
tory). 5-7 days before parturition and on days 1, 7, 14, 22
and 26 post farrowing six sows were bled for cell immunity
and cytokine profile examination.

Cellular immunity parameters included leukocytes, T-
and B-cells, suppressor T-cells, helper T-cells, ratio of sup-
pressor T-cells and helper T-cells, and they were examined
according to the Methodical guidelines on animal immune
status assessment and correction [8].

Interleukin-13 (IL-1PB), interleukin-2 (IL-2), interleu-
kin-4 (IL-4), interleukin-10 (IL-10), tumor necrosis factor-a
(TNF-a), y-interferon (IFN-y) were determined in blood
sera using enzyme-linked immunosorbent assay (ELISA)
followed by result reading with Uniplan™ according to the
test-kit manufacturer’s instructions.

The obtained data were statistically processed using
Statistica v6.1 software, confidence was estimated using
Student’s t-test.

RESULTS AND DISCUSSION

During the immunological studies, all sows demon-
strated normal clinical parameters.

Examination of the cellular response demonstrated
that before farrowing the sows had relatively low level of
leukocytes playing the indispensable role in protection
against infections - (9.8 £ 0.73) x 10%/1, and after farrowing
this level increased against the pre-farrow level: by 5.1%
onday 1, by 24.5% on day 7, by 44.9% on day 14, by 42.6%
on day 22 and by 36.7% on day 26 (Table 1).

Similar dynamics (excluding day 1 post farrowing) was
also demonstrated for absolute lymphocyte count (ALC),
which are key immune cells in charge of all immune re-
sponses. ALC was not high in sows before the parturition
(3.6+0.34) x 10%/I, afterfarrowing ALCincrease was reported
on day 7 and amounted to 16.7%, on day 14 it increased
by 41.7%, on day 22 - 2.1-fold and on day 26 - by 72.2%.
Relative WBC count decreased by 13.7 and 6.7% on day 1

and 7 post farrowing and on day 14, 22 and 26 it increased
by 7.0, 53.6 and 26.2%, respectively.

Before farrowing absolute T-cell count in sows
amounted to (4.9 £ 0.35) x 10%/I, and after parturition at
all test time points it increased by 28.6,75.5,71.4,36.7 and
26.5% as well as relative T-cell count: on day 1 - by 21.8%,
onday 7 - by 25.2%, on day 14 - by 17.9% and on day 22 -
by 5.4%. Herewith, the tendency of relative T-cell count
decrease was reported starting from day 14 of lactation
and on day 26 this parameter was 9.1% lower as compared
to pre-farrow sows.

Absolute and relative counts of suppressor T-cells
inhibiting immune response and responsible for micro-
organism-associated immunosuppression and helper
T-cells being pivotal for the development of humoral (an-
tibody synthesis) and cellular immunity and macrophage
activation changed after farrowing. Thus, absolute count
of suppressor T-cells in sows was by 67.1%, 2.1 times, by
89.9% and 2.5 higher on day 1, 7, 14 and 22 after farrowing,
respectively, but was lower by 30.4% on day 26 after far-
rowing as compared that one before farrowing. Their rela-
tive count was higher by 34.3% on day 1 and day 7 after
farrowing, by 9.4% on day 14 after farrowing, by 29.4%
on day 22 after farrowing and 1.9 times higher on day 26
after farrowing as compared to that one before farrowing.

Absolute count of helper T-cells was higher by 35%, 2.1
and 1.7 times higher on day 1, 7 and 14-after farrowing and
decreased by 25.0% and 40.0% on day 21 and 26 after far-
rowing as compared to that one before farrowing. Relative
count of helperT-cells was higher by 11.5% and 8.4% on day
1 and 7 after farrowing and similar on day 14 after but was
lower by 45.8 and 52.9% on day 22 and 26 after farrowing,
respectively, as compared to that one before farrowing.

T-lymphocyte helper/suppressor ratio was the highest
(2.4:1 £ 0.07) in sows before farrowing that was indicative
of relatively low suppressor activity of T-lymphocytes pro-
viding immunological tolerance in dam-fetus system.
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Table 2
Cytokine profiles in sows

Content, 5-7 days before Days after farrowing

pg/ml farrowing

IL-1B 10.9+£0.30 11.2+0.19 11.0+£0.29 13+£0.1 120£0.83 11.4£0.15
112 11.0+0.94 7.6+0.23 10.6 +0.94 122153 49.7 £3.92% 15.5 +0.87¢
IL-4 10.7 £1.69 6.0+0.85 6.3£0.66 49+0.34 10.6 +0.92¢ 9.6+0.85
IL-10 21.0+0,32 20.7 £0.59 228+1.59 224+1.08 21.5+0.86 214+035

TNF-a 3.6+0.07 39+037 40+0.23 3.5+0,12 3.7£0.12 43+0.17*
[FN-y 96.6 +15.29 70.3 £10.49 153 +1.26* 18.4£3.21% 17.3 £1.02% M1£1.73*

*p <0.001 as compared to pre-farrow values;
#p <0.001 as compared to value on previous day of testing.

After farrowing T-lymphocyte helper/suppressor ratio
decreased in sows on all days of testing that evidenced
the increase in suppressor activity of T-lymphocytes
mediated by microorganisms circulating in the sows’
environment.

Absolute count of B-lymphocytes responsible for induc-
ing immune response including specific antibodies devel-
opment changed significantly in sows before and after far-
rowing. B cell level increased by 21.7 and 26.1% on day 7
and 14, respectively, and decreased by 13.0% on day 26
after farrowing as compared to that one before farrowing.
Relative B-cell count decreased by 8.0%, 3.0%,14.3%,
24.1% and 37.6% on day 1,7, 14, 22 and 26 after farrowing
respectively, as compared to that one before farrowing.

Results of tests of animals for theirimmunity before and
after farrowing showed the physiological immunodefi-
ciency in pregnant sows required for continued pregnancy
and successful pregnancy outcome. It was characterized
with decreased leucocyte count and absolute and rela-
tive count of lymphocytes, T lymphocytes and increased
helper/suppressor cell ratio as compared to that ones after
farrowing that was indicative of reduced suppressor ac-
tivity of T-lymphocytes, required for inevitable dam-fetus
conflict prevention.

Insignificant changes in numbers of two out of four
tested pro-inflammatory cytokines, IL-18 and TNF-q, pro-
duced by phagocytes and dendritic cells and involved in
immune response induction, inflammation and cell rege-
neration were detected when sows were tested for their
cytokine profiles (Table 2).

IL-1B levels in sows on all days of testing after farrowing
were slightly higher (1.0 to 10.0%) that that ones in sows
before farrowing.

Similar positive dynamics in TNF-a level (2.8 to 19.4%)
were detected in the sows during lactating period. Im-
mune suppression was observed in the sows demonstra-
ting relatively insufficient IL-13, TNF-a cytokine levels at
the end of their pregnancy period [10].

Levels of pro-inflammatory interleukin, IL-10, syn-
thesized by type 2 helper T cells (Th-2) and cytotoxic
T-lymphocytes involved in humoral immunity induction
and having cytotoxic effect [4] were almost similar in sows
before and after farrowing.

Levels of IL-2 produced by type 1 helper T-lymphocytes
(Th-1) and cytotoxic T-lymphocytes and responsible for
cell immunity development significantly changed [4].

In sows IL-2 counts decreased by 30.9 and 3.6% on day
1and day 7 days after farrowing, respectively, but became
by 10.9%, 4.5 times and 40.9% higher on day 14, 22 and
26 after farrowing, respectively, as compared to that ones
before farrowing.

Level of IL-4, secreted by Th-2 and responsible for hu-
moral immunity development was by 45.9%, 41.4% and
2.2 times lower on day 1, 7 and 14 after farrowing but
demonstrated 2.2 times increase on day 22 as compared
to the previous level and then decreased by 10.3% on day
26 after farrowing.

Decreasein IL-2 and IL-4 counts in sows after farrowing
appeared to be associated with termination of fetal anti-
gen effect on sow immune competent cells synthesizing
the said interleukins.

Significant increase in IL-2 and IL-4 levels on day 22 after
farrowing was indicative of cellular and humoral immunity
development after vaccination of sows against parvovirus
infection, erysipelas and classical swine fever on day 7 and
14 after farrowing. Therewith, the increase was the highest
in IL-2 count, cytokine regulating cellimmunity developed
by animals after administration of live virus vaccine against
classical swine fever.

Level of IFN-y synthesized by Th-1, cytotoxic T lympho-
cytes and natural killer cells and being the key cytokine for
cellular immunity and an inhibitor for humoral adaptive
immunity was the highest in sows before and on day 1
after farrowing.

Researchers [14] showed that count of IFN-y involved
in partition initiation by activation of synthesis of E2 n F
prostaglandins stimulating uterine muscle contractions
and enhancing oxytocin receptor activity in uterine mus-
cles increased before parturition. Furthermore, high IFN-y
levels inhibited antigen-dependent T- and B-lymphocyte
proliferation and activated suppressor cells [5]. Rela-
tively high IFN-y level in sows after farrowing promoted
involution.

IFN-y number became 6.3 times lower on day 7; 5.3
times lower on day 14; 5.6 times lower on day 22 and 8.7
times lower on day 26 after farrowing.

Tests of sows for their cytokine profiles before far-
rowing showed relative deficiency of IL-1f3 and TNF-q, pro-
inflammatory cytokines, resulting in immune suppres-
sion, high level of IFN-y involved in partition initiation and
suppressor cell activation as well during lactation period
decrease in IL-2 and IL-4 levels within the first seven days
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and on day 14 after farrowing, respectively, followed by
their subsequent significant increase associated with cell
and humoral immunity development after vaccination of
sows against parvovirus infection erysipelas and classical
swine fever.

CONCLUSION

Physiological immunodeficiency characterized with re-
lative leukocyte- and lymphocytopenia, low T-lymphocyte
numbers, higher helper/suppressor cell ratio providing
immunological tolerance in dam-fetus system was de-
tected in sows before farrowing. Sows’ cytokine profiles
demonstrated relative IL-1 and TNF-a deficiency resulting
in immunosuppression and high levels of IFN-y involved
in partition and activating suppressor cells.

Increased cellular immunity level in sows after far-
rowing was associated with increase in leukocyte, lym-
phocyte, T-lymphocyte counts and with decreasing trend
in helper/suppressor cell ratio that was indicative of en-
hanced suppression T-lymphocyte activity mediated by
microorganisms circulating in the sows’environment. After
vaccination of sows against parvovirus infection erysipelas
and classical swine fever their cytokine profiles demon-
strated restoration of IL-13, TNF-a and IFN-y production
and decrease in IL-2 and IL-4 levels, regulating cellular and
humoral immunity, respectively, followed by their signifi-
cant increase (especially IL-2).

Identified features of cellular immunity and cytokine
profile in sows before farrowing and within lactation pe-
riod allow assessment of immune system state in normal
sows and in sows with disorders as well as control of taken
preventive and curative measures for their effectiveness.

Conflict of interests. The authors claim no conflict of
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PE3IOME

XapaKkTepHoil 0C06eHHOCTbIO BUPYCa ahpuKaHCKOi YyMbl CBUHe ABNAETCA cnocob-
HOCTb U36eraTb UMMYHHOTO OTBETa OpraH3Ma X03A1Ha, nopaxas Makpodaru 1 pas-
MHOXaACb B HUX. Kpome Toro, cnewunduueckie aHTuTena K BUpYcy adpukaHcKkoii
YyMbl CBUHEV €ro NOAHOCTbIO He HeATpani3yIoT. BaxHbIMI GakTopamu B npoTekaHum
Pa3ANYHbIX MHOEKLMOHHDIX BUPYCHBIX NATONOMMIA ABAAIOTCA LIMTOKUHDI. BupynenT-
HOCTb U30/IATOB BUPYCa adPUKAHCKOI UyMbl CBIUHEIT MOXeT ObiTb 06yCrioBNeHa BO3-
MOXHOCTBIO PErynaLmM SKCNPeccun LUTOKUHOB Makpodaramin. Tak, npu cpaBHeHUm
NPOAYKLIAM LUTOKIHOB Makpodaramu in Vitro W in vivo yCTaHOBAEHO, UTO 3apaxeHue
HIU3KOBUPYNEHTHbIMIA U30N1ATaMI BUPYCa NPUBOAWT K IMMYHHOMY OTBETY C Npeod-
NajiaHnem LMTOKIHOB, BOBNEUYEHHbIX B KAETOUHDIA UMMYHUTET, Takumu Kak MIHO-a
n WI1-12p40, B oTAMuMe OT 3apaxeHusa BbICOKOBUPYNEHTHbIMYU u3onaTamu. Lienbio
JaHHOI1 paboTbl ABNANOCH M3yyeHue BINAHUA BUPYCa ahPUKAHCKOI YyMbl CBUHEN
Ha npoaykumto UIT-10 — nneitoTponHoro LMTOKNHA, MHTMOMPYHLLETrO CUHTE3 LUTO-
KWUHOB 1 MPOABNAILLEr0 CUNbHBIA NPOTUBOBOCNANUTENbHbIA IQPeKT. [Ind 3T0r0
MPOBOANN JKCNEPUMEHTabHOE 3apaxeHie 12 NOpOCAT ajanTupoBaHHbIM K nepe-
BUBAEMOIi KNETOUHOI KyNbTYpe U30AATOM BUpYyCa adpuKaHCKoil yymbl cBItHell Vero25

BHYTPUMbILLeyHo B fo3e 10 TAAE/ron. ¢ nocnesylowymm KOHTPONbHBIM 3apakeHunem
BbIKUBLLUX KUBOTHbIX pedyepeHTHbIM u3onatom Bupyca Arm 07 8 so3e 1000 AaE/ron.
B TeueHuie Bcero onbita npoBoAwAYM TEPMOMETPHIO 11 0T60p NPO6 KPOBI ANA NONTyYeHNsA
cbIBOpoTKI. Onpenenenue copepxatuna UN1-10 B CbIBOPOTKe KPOBM NPOBOAMAM C UC-
nonb3oBaHuem Tect-cuctem Invitrogen (Thermo Fisher, CLUA). Y norn6Lumx xuoTHbIx
nociie 3apaxeHia yMepeHHO BUPYNIEHTHbIM BUPYCOM B CbIBOPOTKE KpOBI Habnioganca
6onee Bbicokuil yposeHb UIT-10 (15,8—173 nr/ mn) no cpaBHEHIO € BbIKMBLLAMM NO-
pocaTtamu (4—5 nr/mn). 3aBUCMMOCTY CKOPOCTY NOABNEHNA CeLMdUUECKUX aHTUTeN
o1 ypoBHs I/1-10 B CbIBOPOTKE KPOBU He YCTAHOBAEHO. 3aMETHOTO BANAHUA YPOBHSA
copepxanua /1-10 B cbiBOPOTKe KPOBM 40 3apaXkeHua Ha BbKIBAEMOCTb KUBOTHbIX
He ycTaHoBNeHo. InA ycTaHOBNEHNA NPUYNHHO-CNIEACTBEHHON (BA3M HEOOXOAMMbI
AanbHeviLumne 1CCeoBaHNA, BKAOYAIOLLYE U3Y4eHIe IKCTPECUn PasanyHbIX LuTo-
KIHOB MpU 3apaxeHIN KaK HU3KO-, TaK 1 BbICOKOBUPYNIEHTHBIMY U30NATaMM BUpYCa.

KnioueBble c11oBa: adpuKaHCKas uyMa CBUUHelT, BUPYNEHTHOCTb, UMMYHONOTHS,
uHTepneikiH-10, buonpoba
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SUMMARY

A characteristic feature of African swine fever virus (ASFV) is the ability to escape
from host immune response, affecting macrophages and replicating in them. Be-
sides, ASFV - specific antibodies do not completely neutralize the virus. Cytokines
are important factors for various viral infection pathologies. The virulence of ASFV
isolates may depend on the capacity to requlate cytokine expression by macrophages.
Thus, when comparing in vitro and in vivo cytokine production by macrophages, it was
established that infection with low virulent virusisolates leads to animmune response
with a predominance of cytokines involved in cellular immunity, such as INF-a and
IL-12p40, as compared with infection with highly virulent isolates. The aim of this
paper was to study the effect of African swine fever virus on the production of IL-10,
a pleiotropic cytokine that inhibits synthesis of cytokines and shows a strong anti-
inflammatory effect. For this, 12 piglets were experimentally infected intramuscularly
with a continuous cell culture-adapted ASFV isolate Vero25 at a dose of 10 HAdU per

animal followed by control infection of surviving animals with the reference virus
isolate Arm 07 at a dose of 1,000 HAdU per animal. Temperature measurements were
taken and blood sampling to obtain serum was conducted during the experiment.
IL-10 amount in blood sera was determined using Invitrogen test systems (Thermo
Fisher, USA). A higher IL-10 level (15.8—173 pg/ml) was observed in blood sera of dead
animals infected with a moderately virulent virus, as compared with surviving pigs
(4-5 pg/ml). No correlation between the speed of appearance of specific antibodies
and IL-10 serum levels has been established. No noticeable effect of the IL-10 serum
level prior to infection on the survival rate of animals has been observed. Further
studies are needed to establish a causal relationship, including study of the expression
of various cytokines during infection with both low- and highly virulent virus isolates.

Key words: African swine fever, virulence, immunology, interleukin-10, bioassay.
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BBEJLEHUE

AdpurkaHckaa yyma ceuHel (AYC) - KoHTarnosHas
BMpPYCHasa 6one3Hb, Nopaxatowaa AOMaLHUX CBUHEN
N OVKMX KabaHOB, XapakTepu3yloLwWwanaca NPoABNEHNAMMN
remopparunyeckon nuxopagku. A4C y >KMBOTHbIX MOXeT
npotekaTtb B GopmMax OT CBEPXOCTPOI O MHAMMapPaHTHOM.
JleTanbHOCTb NPY 3apa)keHN BbICOKOBUPYEHTHbIMY U30-
natamu gocturaet 100%. Ha cerogHAWHUN aeHb 3ddek-
TUBHbIX Mep nevyeHna 1 cneunduryeckor npodprnakTnKkm
AYC He cyujectsyeT [6, 10, 12, 14].

Poccua ctaymoHapHo HebnarononyyHa no AYC ¢ mo-
MEHTa 3aHOoca Bo3byauTtens Ha ee TeppuTtoputo B 2007 T.
OCHOBHOW 3KOHOMUYECKII yulepb oT 6one3Hn CKnagblBa-
€TCA 13 3aTPaT Ha BbIHYXXAEHHOE YHUUTOMXEHNE XMBOTHbIX
1 TMKBMAALMIO BCMbILLEK, @ TaKXKe 3aTpaT, K KOTOpbIM Npu-
BOAAT OrpaHUYeHNA, HaKkNafblBaeMble Ha BHYTPEHHIOI0
N MexxpgyHapoaHyto Toprosnto. OTCyTCTBUE AOCTYMHbIX
[N MCNONb30BaHUA B CBUHOBOACTBE Creunudpuuecknx
cpencTB NpodUNakTMKM 1 NeveHnsa 60ne3Hn yKasbiBaet
Ha Heob6XOoAMMOCTb Pa3paboTKM AaHHbIX NpenapaTos.
[ina sToro TpebyeTtca paclmpeHHoe n3yyeHne GbakTopos,
BAMAIOLMX HA UMMYHHBI OTBET. Perynauma MMMyHHOro
oTBeTa LUMTOKMHAMM UrpaeT BaXkHY0 POJib B MPOTEKaHUN
pa3nnYHbIX NAaTONOrMYeCKMX NPOLIeCCOB NPY BUPYCHOM
uHobekymn [28]. HecbanaHcmpoBaHHbIN MMMYHHbI OTBET
1 136bITOYHAA NPOAYKLUMA MPOBOCMNANNTENbHbBIX LIUTOKM-
HOB NPUBOANT K NMOBPEXAEHNIO TKaHel opraH1M3Ma Xo3s-
MHa. OTO criefyeT yUnTbiBaTb MPW BakLMHALMK XUBOTHBIX
aTTeHYMPOBaHHbIMU BUPYCaMM.

OpfHoW 13 cTpaTerin MakpoopraH13ma, HarnpasieHHbIX
Ha NpefoTBpaLLeHne TakuxX NOCNefCTBAA UMMYHHOIO OT-
BETa, ABNAETCA BbICBOOOXKAEHVE IMMYHOCYNPECCUBHOMO
LUMTOKMHa — NHTepnenknHa-10 (UJ1-10) [22]. UHTepnen-
KNH-10 — 3TO NNENOTPONHbIN LUTOKWH, ABNAOLWNNCA
OfHVM U3 CaMblX Ba)KHbIX LIUTOKMHOB, PErynmpyoLwmnm
UMMYHWTET 1 BepBble OXapakTepmn3oBaHHbIM B KauecTBe
baKTopa, MHrMOGUPYILLEro CUHTE3 LUTOKUHOB. Pe3ynbra-
Tom pgenctema UJ1-10 aBnaeTca cCunbHbIN NPOTUBOBOCHA-
NUTENbHbIN 3P deKT.

CunTaeTca, Yto NporpammurpoBaHne deHoTuna ma-
Kpodaros Bo BpeMsi UMMYHHOTO OoTBeTa 00ycnaB/vBaeT-
CA TMMNOM AOMUHMPYIOLWMNX LUTOKUHOB. [pun cTumynauum
ramma-nHTepdepoHom (MHD-y) n nunononucaxapvgamm
nonapusyioTca makpodaru Tmna M1, KotTopble 3anyckatoT
Th1-KneTouHbI OTBET 1 MOMOraloT B 3aLiuTe OT BHYTPU-
KJIETOUHbIX MAaTOreHOB, YHNUTOXaA Nopa)eHHbIe KNeTKN.

B npoTtnBononoXxHocTb 3ToMy aktuauua yepes UJ1-4
unu W-13 nuayumpyet makpodaru tuna M2, kotopble
NpoAyLUpYIOT BbICOKUI YPOBEHb NPOTUBOBOCNANMUTENb-
HOro umMTokuHa WJ1-10 n cBA3aHbl C MeXaHM3MaMy UMMY-
Hocynpeccum 1 3axkusrieHna paH [25]. Momrmo makpoda-
ros, J1-10 npogyuupyet T- n B-kneTkn, a Takxe TyuHble
KNeTKW, KepaTUHOLMTbI M HEKOTOPble OMyXoneBble KneTou-
Hble NTUHUN.

OcHoBHoW 3¢dekT WJT-10 3aKknoyaeTcs B MHIMOM-
poBaHMK akTUBHOCTN HK-KneTok (HaTypanbHbIX Kunne-
poB) 1 T-KNeToK, NPOAYKLUMN LUTOKNHOB KneTkamu Th1
(T-xennepamu) 1 MOHOHYKJIeapHbIMU KneTkamu nepude-
pUYEeCKOo KPOBMU, a TaKXKe BINAHNM Ha akTUBHOCTb MaKpo-
¢aroB. B makpodarax VJ1-10 uHrmbupyet npoayKLmto npo-
BOCMANMTESIbHbIX LUTOKNHOB, TakNX Kak GpakTop HeKpo3a
onyxonu anbda (PHO-a) n U1-6 [17, 29]. C gpyroii ctopo-
Hbl, MJ1-10 oKasbiBaeT UMMyHOCTUMYMPYOLWMIA 3GOeKT Ha
B-knetkun. lob6asneHue U1-10 k B-numdoumtam npusogut
K Mx nponndepaunn n BbICOKOMY YPOBHIO NPOAYKLMN NM-
MyHOTI00yNMHOB B pe3ynbTaTe TpaHcpopmaumm B-kneTok

B nnasmatuyeckume knetku [16]. UMmyHocynpeccusHble
byHKumM UIT-10 cBMAETENbCTBYIOT O €0 BO3MOXHOM KK~
HUYECKOM MCMONb30BaHUN A1A NMOAABEHNA OTTOPXKEHMWSA
TPaHCMIaHTUPOBaHHbIX opraHos. Kpome Toro, U1-10 mo-
KET MHIMOVPOBaTb MHAYLIMPOBAHHYIO aHTUTEHOM NPOAYK-
yuo NHO-y HK-kneTkamu.

B nccnepoBaHmAX nokasaHo, yTo 6/0Kaja curHanb-
Horo nytn WJ1-10 BO BpemMA BakuMHaLMK yBennymnsaet
VNHAYKLMIO LUTOTOKCMYECKOTO T-KNeTOYHOro MMMYHHOTO
oTBeTa [23]. Takxe NOKa3aHo, YTO Y TPAHCrEHHbIX MblLUeN
¢ aedprumtom UI-10 npomcxoguT n3bbIToUHasA MPoayKLMA
BOCMaNMTENbHbIX LUTOKMHOB, YTO NPUBOAUT K XPOHMYe-
ckomy BocnaneHuto [5, 18, 21, 26, 32].

Perynauma npoayKkumu ULMTOKMHOB 1 UIMMYHHOTO OTBe-
Ta Npu 3apakeHun sapuaHTamu supyca AYC pasnuyHon
BMPYNIEHTHOCTU M3yYeHa He MOIHOCTbIO0. [1pn cpaBHeHNN
NpPoAyKUN/ UMTOKMHOB Makpodaramu in vitro w in vivo
YCTaHOB/NEHO, YTO 3apa)keHre HU3KOBUPYNEHTHbIMA N30-
nATaMn BUpYyca NPMBOANUT K MMMYHHOMY OTBETY C Mnpe-
obnagaHnemMm LWTOKMHOB, BOBJIEYUEHHbIX B KJIETOYHbIN
UMMYHUTET, Taknmm Kak H®-a n WJ1-12p40, B otnnune ot
3apakeHus BbICOKOBMPYNEHTHbIMY n3onaTamm [30]. Opy-
rme NCCnefoBaHUA YKas3blBaloT Ha TO, UTO 3aMeTHON pas-
HULbI B BbIpaboTKe rpaHynountapHo-mMmakpodaraabHOro
KonoHvectumynupyoulero daktopa (MM-KCO), UN-2, UI-4,
nn-6, Nn-10, Nn-12 n ®HO-a moHouWTaMmn 1 Makpodara-
MU, UHOMLIMPOBAHHBIMK KaK aBUpPYNIEHTHbIM, TaK 1 BUPY-
NEHTHBIM WITAMMOM, He OBHapy»eHo [9].

S. Gil n coaBT. NOoKaszanu, YTo 3apakeHne HU3KOBUPY-
NeHTHbIMK n3onatamu Bupyca AYC conpoBoOXKAaeTcA 3Ha-
UnTENbHbIM yBeJIMYeHEeM SKCNpeccumn 1 bonee paHHUMA
CpOKamun NPOoAYKLMM NPOBOCNANNTENbHBIX U UHAYLNPY-
IOLLMX KNETOUHbIA MIMMYHHbI OTBET LIUTOKUHOB. DTOrO He
NPOVICXOAUT NPU 3apaKeHN BbICOKOBUPYNEHTHbIMM 130-
nATamu. Takum 06pa3om, BUPYNIEHTHOCTb M3OJIATOB BUPYCa
AYC moxeT 06ycnaBnyBaTbCA BO3IMOXHOCTbIO pPerynsauum
3KCMNPEeCccumn LMTOKMHOB Makpodaramu [13].

Llenbio faHHoM paboTbl ABUNOCH M3yYeHMe BAUAHNA
supyca AYC Ha npoaykuuio VJ1-10 B opraHun3me CBUHbW.

MATEPWAJIbI U METOAbI

JKCneprIMeHTalbHOEe 3apaXkeHre NPOBOAMN Ha MOPO-
cATax Maccor Tena 15-20 Kr, nonyyeHHbIX U3 6narononyy-
HOro Mo NHGEKLMOHHBIM 6one3HAM xo3AaicTBa Bnagumump-
cKkoit obnactu. ’KMBOTHbIX COAEpP»Kan B N30/IMPOBaHHOM
60Kce BMBapHoro kommnnekca OrbY «BHUN3XK», otBeyato-
wero TpeboBaHnAM paboTbl ¢ MBA Il rpynnbl natoreHHo-
ctn (BSL-3). B TeueHne 9-cyTOUHOro KapaHTUHa nccnego-
BaJiN CbIBOPOTKY KPOBM »KMBOTHbIX A1 MOATBEPXKAEHUA
CepoHeraTMBHOro cTatyca K Bo3OyaUTENAM OCHOBHbIX
NHPEKLMOHHbIX 6one3Hel cBMHel. Bce akcnepumeHTbl
Ha VBOTHbIX MPOBOAMIIN COrNacHO TpeboBaHuaM [lnpek-
TuBbl 2010/63/EU EBponeiickoro napnameHnTta n CoeeTta
EBponelickoro cotosa ot 22 ceHTA6pA 2012 r. no oxpaHe
KMBOTHBbIX, NCMOMb3YeMbIX B HAYUYHbIX Lienax.

3apakeHvie NPOBOANAM aAaNTMPOBaHHbBIM K NepeBunBa-
MO KNIeTOYHON KynbType nsonatom supyca A4C Vero25
BHyTpuMbILeyHo B fo3e 10 TAgE/ron. Bupyccopep»katien
CycrieH3uen 3apakanu 12 nopocAr, elle 2 rofoBbl Coaep-
»asim COBMECTHO C UHGULIMPOBAHHbBIMY MOPOCATaMY B Ka-
YyecTBe KOHTPONA KOHTarmo3HocTu. KoHTponbHOe 3apa-
eHune nposogunu pedepeHTHbIM n3onatom AYC Arm 07
B fo3e 1000 TAnE/ron.

ExxenHeBHO npoBoOAWAN TEPMOMETPUIO 1 Habnoge-
HMe 3a XMBOTHbIMW. B pasHble cpoKm nocne 3apaxeHua
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Tabnuua
Pe3ynbratbl 06HapyxeHna renoma Bupyca AYC u npoTMBOBMPYCHBIX aHTUTEN

% -l - -l =1=-1=1=-|-=1-1=-1-
3 + - + - + + + + + + + + + + + +
4 - - + - + - + + + + + + + + + +
5 - - + - + -

6 - - + - + + + + + + + + + + + +
7 - - + - + - + + + + + + + + * +
8 - - + - + + + + + + + + + + + +
9 - - + - + -

10 - - + - + - - + e + - + - + + +
1 + - + - + + + + + + + + + + + +
12 - - + - + - + -

13 + - + - + - + +

14 + - + - + + + +

K3 — nHeil mocne KOHTPONBHOTO 3apaXKeHns;

MUP: «<+» — noporosblit Lk (Ct) COOTBETCTBYET NONOKUTENBHOMY Pe3ynbrary;

«—» — (t COOTBETCTBYET OTPULATENBHOMY Pe3ynbTaTy; «-» — (t COOTBETCTBYET COMHUTENbHOMY pe3yAbTaty;
NA: «+» — NpoLLeHT NO3UTUBHOCTIA COOTBETCTBYET MONOXKUTENBHOMY PE3YIbTaTY;

«=» —NPOLEHT NO3UTUBHOCTN COOTBETCTBYET OTPULIATENIbHOMY pe€3ynbTaTy.

y nopocAT oTémpanu Npobbl KPOBM ANA MOMYYEeHUs Cbl-
BOPOTKMN. CbIBOPOTKM OTAENANN U3 LeNbHOW KPOBU Ye-
pe3 18 4y nocne otbopa 1 3aMopaxmBanu 40 NPOBeAeHNA
nccnenoBaHuA.

[na onpepnenexna cogepxanuna U1-10 B coiBOpoTKe
KpOBU MCMNonb3oBany TectT-cuctemy Invitrogen (Thermo
Fisher, CLLIA) cornacHo MHCTpyKUMK Npon3BoanTens. AHa-
NUTUYECKan YyBCTBUTENbHOCTb TeCT-CUCTEMbI — OT 3 Nr/mi.

[na onpepeneHna cnocobHocTM n3onaATa Bupyca AYC
BbI3BaTb BbIPAaBOTKY aHTUTEN U CPOKOB UX OBHaPYXeHNA
npoBoAVAY UMMYyHOPEePMEHTHBbIN aHanu3 (MDA) ¢ nomo-
wbto Habopa Ingezim PPA Compac K3 (Ingenasa, icnaHus)
B COOTBETCTBUU C HCTPYKLME NPOn3BOANTENA.

OdPeKTNBHOCTb 3apakeHVA MO HanU4uio reHeTu-
yeckoro maTepuana supyca A4YC B KpoBu onpefenanu
C NMOMOLLbIO MONUMepasHo LenHon peakuymm (MUP). Ona
MOCTaHOBKM peakuun ncnosb3osanu «Tect-cuctemy ana
[NArHOCTVKM adpUKaHCKON YyMbl CBUHEN MeTofOM Mo-
JIMMepasHOoN LenHOoN peakuun ¢ rubpugmsaurioHHo-dny-
OpecLEeHTHON AeTeKLMeN B peXxnme peasibHOro BpemMeHn»
(®OrBY «BHUM3XK», Poccns).

PE3YJIbTATbI N OBCYXKAEHUE

Ha 8-15-e cyTKn nocne 3apaxeHua NATb U3 ABeHagLa-
T 3apaKeHHbIX XXMBOTHbIX Nany C NPOABIEHNEM KIUHU-
YecKol 1 natonoroaHatomuyeckom KaptuHbl AYC. Cemb
3apa’keHHbIX >KUBOTHbIX BbIXKWIO, NPV 3TOM Yy HEKOTOPbIX
Habnoanoch TONbKO HE3HAUYNTENbHOE MOBbILLEHVE TEM-
nepaTtypbl, YTO yKa3blBaeT Ha YMEPEHHO BUPYNEHTHble
cBoWCTBa 13onATa. O6a KOHTPOMbHbIX MOPOCEHKA BbIKUN

6e3 NposABNeHUs KNMHMYecKnx nprusHakos AYC, uto roso-
puUT 06 OTCYTCTBMU KOHTaKTHOW Nepeayv UM BUPYNEHTHO-
ro BUpYca, 4To NoATBepxaeHo pesynbratamu MLP (Tabn.).

KoHTponbHOe 3apakeHne ceMun BbIKUBLLMX U ABYX
KOHTPOJIbHbIX MOPOCAT NpoBenu yepes 30 cyTok nocne
Hayana onbiTa. Ha 6-7-e CyTKM nocne 3apakeHnAa KOH-
TPOJbHblE MOPOCATA Nanu C NPU3HaKaMu, XapaKTePHbIMU
ana AYC, uto roBopuT 06 OTCYTCTBUN Y HUX MPOTEKTUBHO-
ro UMMyHHuTeTa.

[lo 3apax<eHuA XKNBOTHbIE MMENW Pa3NYHbIA YPOBEHb
copepxanuna MJ1-10 B CbIBOPOTKe KPOBW. Y Tpex 13 NATU NaB-
LUNX XKMBOTHbIX YPOBEHb UCCIEAYEeMOrO LUTOKMHA Haxo-
OWNCA Ha YMePEeHHO BbICOKOM YpoBHe — 15-25 nr/mn (puc.).
Y ABYX NaBLUMX »KMBOTHbIX €r0 YPOBEHb [0 3apa)KeHuns co-
cTaBnAn 5-8 nr/mn, YTo He NO3BONAET NOATBEPAUTL Bbl-
Bopa J. Post 1 coasT. [20] 0 BANAHMK cofiepKaHnNA BbICOKOTO
ypoBHaA WJ1-10 go 3apaxeHuna Ha BbKnBaemocTb. OgHako
npwv AeNeHny XNBOTHbBIX Ha FPYNMbl, BKOYaloLye normé-
LUMX U BbIXKMBLUUX, MPOCNEXMBAETCA 3aBUCMMOCTb Mexay
ypoBHeM copepkaHua MJ1-10 B cbIBOpOTKe KpOBM nocsie
3apaxeHna 1 rnmbenblo XXMBOTHBIX. Y BbIXKMBLUNX »KUBOT-
HbIX YpoBeHb cofepxaHua /J1-10 Haxoannca Ha ypoBHe
HUKHEN rpaHuLbl YyBCTBUTENIbBHOCTU MCMOJIb3yeMOo
TecT-cuctembl (4-5 nr/mn). Y Bcex NATU NaBLUNX XKUBOTHbIX
B npobax, NoslyuyeHHbIX nepes rubenbio, obHapy»KeHo 60-
nee Bblcokoe cogepxanue U1-10 (15,8-173 nr/mn).

YposeHb W1-10 y 04HOr0 KOHTPONbHOIO »KUBOTHOMO
He3HaunTeNbHO MOBbICUIICA Ha 14-e CyTKM mocne Hava-
na onbiTa (29,8 nr/mn), [OCTUTHYB K 28-M CyTKaM 3Have-
HUA 163,4 nr/mn. Mpu 3Tom reHom Brpyca AYC, a Takxe
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aHTUTeNa K HeMy Ha NPOTAXEHMM BCEro SKCNepuMeHTa o
MOMEHTa KOHTPOJIbHOIO 3apaXkeHWA B KPOBY NMOPOCAT OT-
CYTCTBOBA/IN, UTO YKa3bIBaeT Ha BIMAHME Jpyrux dpakTo-
OB, HanNpuUmep, NHOM NHOEKLMOHHON NaTONOrN.

BTropoe KOHTPOJIbHOE XMBOTHOE JO KOHTPOJIbHOrO 3a-
paxeHua nmeno HU3Kuin yposeHb UI1-10 (7,1 nr/mn), Ko-
TOPbIV NOC/e 3apa)KeHnsA NOBbICUCA, JOCTUTHYB Nnepeq,
rméenbio 3HaueHus 28,3 nr/mn. >KUBOTHbIE MOrMGNY C KNK-
HUYECKMMM NPU3HaKaMU 1 NaTONIOroaHaTOMUYECKUMI 13-
MeHeHMAMU, XxapakTepHbiMu ana AYC.

Cpeann mHoroobpasua nytein Bo3gencteua U-10 Ha
OpraHn3M MOXKHO NPEANONOXKNTb, YTO BIMAHME Ha NaTo-
reHe3 AYC B OCHOBHOM OKa3blBaloT:

NHrnbuposanne npoaykunn OHO-a MoHoUMTamu
1 Makpodaramu. Hauano knuHmnyeckon kaptuHbl AYC co-
NPoBOXKAAET NPOBOCNANUTENIbHAA akTBaLMA MOHOLUTOB
1 Makpodaros. AKTUBMPOBaHHbIE MOHOLUTLI 1 Makpoda-
T CEeKPeTMPYIOT LUMPOKNIA CNEKTP MeAMaTOPOB, BKOYan
NpoBOCNanUTENbHbIE LUTOKMHbI, Cpefii KOTOPbIX O4HUM
13 BaxHenwux agnaetca PHO-a [2, 19].

OHO-a moxeT MHAYLMPOBaTb BaCKyNApPHbIe N3MeHe-
HMA, BKMOYaloLMe Ba3ogmnaTaumio 1 yBenmnyeHme npoHu-
LLlaeMOCTN COCYAOB, a TaKXKe U3MEHATb KOarynAuMOHHbIN
CTaTyC BaCKY/IAPHOrO SHAOTENNA. YBENNUYeH e NPOAyKLMM
®HO-a coBmecTHo ¢ U-1a, W1-1B u IL-6 — oanH 13 Mexa-
HN3MOB, YUYaCTBYIOLMNX B Pa3BUTMM INXOPA[KM, NOpaxe-
HIW COCYAOB U U3MEHEHNAX B IMMOMAHBIX CTPYKTYpax [8].

PaznnuHbiMM nccnegoBaTenaMn yYCTaHOBMIEHO, YTO
nHodekyma AYC accounnpoBaHa c npoaykumeinn ®HO-a, u,
BEPOATHO, faHHbIV LIUTOKMH PErynnpyeT rnaBHble KNUHN-
yeckue nposBneHus 6onesHn. HPUUMpoBaHMEe CBUHbBIX
Makpodaros Bupycom AYC NpuBOANT K YBEJINUEHWIO IKC-
npeccum ®HO-a in vitro. Kpome TOro, BbICOKMIN YPOBEHb
OHO-a obHapyxnBaeTcA B CbIBOPOTKE KPOBU MHOULN-
poBaHHbIX BUpycom AYC XnBOTHbIX. [pKn 3apakeHnn Bbl-
COKOBMPYJIEHTHbIM BUPYCOM 3HaunTenbHaa npoayKuma
®HO-a HabnogaeTca yxKe Ha paHHKX CpoKax [27].

Kpome Toro, npu AYC nopa<aroTca neroyHble BHyTpu-
cocypmuctble Makpodaru. Ix nHourumnposaHue nprBoguT
K aktuaymm n akcnpeccun U-1a n ®HO-a. JaHHble Lu-
TOKWHbI YHaCTBYIOT B MeXaHM3Me Pa3BUTUA MHTePCTULN-
anbHOro oTeka u GopMMpPOBaHNM MUKPOTPOMOOB B Kanu-
nApax anbBeoNAPHbIX NePEropooK, 3TO UrpaeT BeayLLyo
pOsb B NOABNEHUN NOPaXKeHWI nerknx 2, 7, 311.

MNosbiweHne ypoBHA WJ1-10 Ha KOHeuyHOW CcTagumn
ocTpoit nHbekumm AYC aBnseTca pesynbTaTom BKIOYe-
HMA NPOTMBOBOCNaNUTENbHOro oTBeTa [27]. Hrnbupyto-
wee penctaue W1-10 Ha OHO-a n UIT-1 KpuTnuHo gna ero
NPOTUBOBOCMANINTENBHOWN aKTUBHOCTK, TaK KaK 3TV LUTO-
KUHbI IMEIOT CHepreTMyeckoe AeCTBre Ha BOCNaneHve,

YCUNMBas ero Yepes MHAYKLMI0 NpoCcTarnaHarHoB, akTopa
aKTMBaLMmn TPOMOOLMTOB 1 APYruX LUTOKMHOB [4]. UJT-10
He TOJIbKO UHAYLIMPYET NHrMbupoBaHue 3Tnx 3G deKTopos,
HO 1 YCUNIMBAET SKCMPEeCCUIo NX aHTaroHUCToB [22].
lemopparunyecknin cuHgpom npu AYC HaHOCKT cepbes-
Hble nopaxkeHus opraHusmy [1]. MIHrnbuposaHne OHO-a
Ha no3gHux ctagusax octpor AYC aBnseTca pakTopom, Ko-
TOpPbIV AOMKEeH NPUBOANTL K 6onee 6naronpuaTHOMY Npo-
rHO3Y, Kak nokasaHo J. Post n coasr. [20]. OgHako B gaH-
HOM 3KCnepumeHTe BbiCOKUI ypoBeHb WJT-10 umenn Bce
naBLLMe XKNBOTHblE, BEPOATHO, 13-3a crnocobHoctn /J1-10
OKa3blBaTb gpyrue 3GpdeKTbl Ha UMMYHHYIO CUCTEMY.

Yuactue WJ1-10 B perynauuu nponudepaunu n gudde-
peHumnaunm B-kneTok, uto NprMBOAUT K Bosee BbICOKOMY
YPOBHIO MPOAYKLMN UMMYHOTFNO6YNNHOB.

BblcoKMin ypoBEeHb MMYHOO6YIMHOB B CbIBOPOTKE
NPUBOANT K BbICOKOW YacTOTe CBA3bIBaHNA peLenTopoB
LUTOTOKCUYECKUX KNeTok ¢ Fc-dparmeHTamn aHTuTen,
afCcopOMpPOBaHHbIX Ha MOBEPXHOCTU MHOULMPOBAHHbIX
KJ1eTOK.

PaHee 6b1110 NPOAEMOHCTPUPOBAHO, YTO MHPULMPOBa-
Hue Bupycom AHC MOXeT NprMBOAUTb K Upe3MepHON CTU-
mynauum B-numdounTtos Kak in vitro, Tak u in vivo [3, 33],
YTO B OTCYTCTBUM dddeKTa HelTpanmsaumum Bmpyca aHTu-
Tenamu crnocobHO ycunuTb ANcceMUHaLMIO BUpYCa B Op-
raHu3sme v NPUBECTU K Pa3BUTUIO aHTUTEN03aBUCUMON
KJIeTOYHOW LIUTOTOKCUUYHOCTM. TaK, B OTAENbHbIX Clyyasax
Y XMBOTHbIX, NOMyYaBLUNX cneuudryeckre aHTuTena K Bu-
pycy AYC o 3apakeHuisi, OTMeUatoT bonee CTpemMuTelbHoe
pa3BUTME KIIMHUYECKUX NPU3HAKOB O0Me3HN, a Takxke 6o-
nee BblpaXXeHHble MaTooroaHaToMMyeckne N3MeHeHus,
TaK Kak aHTuTeNla MOryT OKasblBaTb NOTEHUMPYOWNIA 3¢-
$eKT Ha NPOHVKHOBEHKe BMpPYCa B LieneBble KNeTKn Ma-
KpodaranbHoro psaa [1]. Takum o6pa3om, No-BUAVMOMY,
aHTUTena MoryT YCKOPATb rnbenb nmbo BbiI3gopoBreHne
YKMBOTHOTO, B 3aBMCUMMOCTU OT CMOCOOGHOCTU APYrrX CO-
CTaBNALLWMNX UMMyHUTETa 3bPeKTnBHO 6opoTbea ¢ AYC,
CcaMu He NPUBOAA K HelTpanusauun Bupyca. B gaHHom
JKCMeprMeHTe 3aBUCMMOCTY CKOPOCTM NOABNIEHUA CreLu-
duryeckux aHTUTen ot ypoBHaA WJ1-10 B CbIBOPOTKE KPOBU
He yCTaHOBJEHO.

NHrnbuposaHve aktnaumm n 3¢deKkTopHon GyHKL MM
T-kneTok [22]. bonbluyto ponb B 3awmte oT AYC y nepe-
60neBLVX >KUBOTHbIX OTBOAAT KNETOYHOMY MMYHUTETY.
Pe3ynbTaTbl 3KCNeprMeHTOB C «obeaHeHnem» CD8+ num-
$GOLNTOB UMMYHHbIX CBUHEN MOHOKIOHaNbHbIMN aHTU-
Tenamuv NoATBEPXKAAIOT BaXKHYIO POJIb LIMTOTOKCUYECKNX
numoounToB B 3amTe NnpoTrs Bupyca AYC [17]. UIT-10 nH-
rméupyet aktnsaumio Th1 n HK-knetok [13]. Takum obpa-
30M, MHAYKLMA UIT-10 MOXKeT Urpathb CyLecTBEHHYO ponb
B natoreHese AYC 1 HacTynneHnn rmbenm XMBOTHOTO.

B onbitax J. Post n coaBT. [20] BbKMBLUME NOCTE 3aparke-
HYA BUpycom AYC KMBOTHbIE MMEN 3HauUnTENbHO Honee
BblcOKMI ypoBeHb WJ1-10 B cbiBOpOTKe KpoBu. [okasaHo,
yTO BO3pacT BAUAN Ha Hannune OHO-a, U1-12 n UT-10
B Hayane sKcrnepumMeHTa. Y B3pocsibix cBMHel (18-Hepenb-
HbIX MO CPaBHEHMIO € 12-HefenbHbIMM) Neper NpoBeAeHN-
€M OrbiTa YpOBeHb AaHHbIX LUTOKMHOB Obii 6ornee Bbico-
Kum. MNpwu pacnpeaeneHuy rpynn no neTanbHOCTA OTINYMNA
6b11n Tonbko B WJ1-10, Npy 3TOM ero BbICOK/E YPOBHMU
6bININ Y BIXKMBLUMX >KUBOTHBIX. ABTOPbI MPEAMNOoNaratoT, 4to
3T0 obycnoBneHo cnocobHocTbio WIT-10 npepoTBpaLlath
HEKOHTPONMpPyeMyto NMPOAYKLMIO MPOBOCMNANUTENbHbIX
LUTOKNHOB 1 MOBPEXAEeHNe TKaHel, YTO faeT BO3MOX-
HocTb T-KneTkam 3dppeKTUBHO 60pOTbLCA C BUpYCcoMm. Mpwn
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3TOM Y BbIKMBLUMX XMBOTHbIX OOHAPYKMBanoCb BbICOKOE
konunuectBo yYO-T-KNeToK 1 akTUBUPOBaHHbIX HK-KneTok,
YTO MOXKeT yKa3blBaTb Ha AencTtaue WUJ1-10 [15].

BbicOKoe KOnMuecTBO LUTOTOKCUYHBIX KNETOK Y Bbl-
MKMBLUUX >KUBOTHbIX MOXET OblTb He pe3ynbTaToM AeCTBUA
M-10, a He3aBUCUMOI OT 3TOrO MPUYNHON, 0OCOBEHHO
yumnTbiBaa nHrnbupyowmin sddekt UI-10 Ha T-kneTku.
Bbicokoe cogepxaHue WJ1-10 y naBWmX *KMBOTHbIX NpU
npoBeJeHN SKCMEPVIMEHTA, OMMCAHHOIO B laHHON pabo-
Te, MOXET ObITb CBA3aHO KaK C BbICOKUM YPOBHEM penn-
KaLuuy BMpPYCa, YTO NPUBOAUT K 3apakeHMIo 1 akTUBaLmmn
6onbLoro Konuyectsa npoayuupytowmx U1-10 makpo-
daros, Tak 1 c HanpasneHuem WJ1-10 Ha nepeknioyeHne
dopmbl nHbeKLUM C OCTPOI B NogocTpyto [27], ofHaKo oT-
cyTcTBrE 3ddekTnBHbIX NpoTnB AYC 3BeHbeB MMMyHUTETa
He MO3BOANO XKUBOTHbIM BbIKUTb.

CXOXyYl0 KapTVHY HabnogatoT npy UHGUUMPOBaHUN
yenoBeka BUpPycom d6ona. imeeTca yeTkoe pasnuumve
B 3KCMPECCUN LUTOKNHOB Y BbKMBLUMX M MOFMOLWMX NaLu-
eHToB. Hanuume NJ1-10 1 BbICOKMX YPOBHEN HeonTeprHa
n peuentopa A WJ1-1 nocne HacTynneHna KNNHNYECKNX
NPrI3HAKOB CBUAETENBbCTBYET O paTanbHOM MHOeKUMK, B TO
BpeMs Kak npucytctaue UJ1-1(3 n Bo3pacTaiolme KOHLEeH-
Tpauum UJ1-6 B nnasme B TeyeHune ¢asbl KINHNYECKOTO
npoasneHna 6onesHy ABNAIOTCA MapKkepamn HedaTanb-
HOW UHdpeKLun [11, 24].

Kpome Toro, pasnunuma B 3aBucumom ot WJI1-10 pas-
BUTWUM 60/1€3HN MOTYT GbITb Bbl3BaHbl NOAUMOPGU3MOM
KOAVpPYIOLWNX reHoB [25] nnbo pasnuunammn B BUPYNIEHT-
HOCTW NccriefyemblX U30NIATOB.

Bce 370 yKa3blBaeT Ha HEOOXOAUMOCTb fanbHeiLero
N3yYeHUs perynaumm BocnaneHuns (3Kcnpeccmm npoBoc-
nanuTenbHbIX U NPOTUBOBOCNANUTENbHBIX LUTOKMHOB)
npu pasnnyHbix popmax AYC.

SAKNIOYEHNE

Y nornbwx nocne 3apakeHns yMepeHHO BUPYSIEeHT-
HbIM BUpycom AYC XMBOTHbIX Habnoganca 6onee BbiCoO-
Kunn yposeHb UJ1-10 B cbiBopoTke Kposwu (15,8-173 nr/mn)
No CPaBHEHMIO C BbKMBLWMMY nopocAaTamn (4-5 nr/mn).
[na yctaHOBNeHWA NPUYMHHO-CNeACTBEHHOMN CBA3M He-
o6xoaVMbl AanbHelWre NccnefoBaHus, BKlovaoowme
M3yyeHne SKCNpeccun pasfinyHbiX LMTOKMHOB Npu 3a-
paXkeHWN Kak HU3KO-, TaK U BbICOKOBUPYJIEHTHbIMW 130-
nATaMu BMpyca.

KoHTponbHoe 3apaxeHue He BAnaeT Ha yposeHb UJ1-10
B CbIBOPOTKE KPOBU, BEPOATHO, B pe3ysibTaTe TOro, UTo 3a-
6oneBaHue nNpoTekaeT 6e3 CMIbHOro BOCManeHus, KoTo-
poe opraHu3my Heob6xoarMOo 6b110 Obl PEryNMPOBaTh, Kak
3TO MPOUCXOAUT B Cllyyae NepBUYHOIO MMMYHHOIO OTBETa.

3ameTHOro BAVAHNA YPOoBHA cogepxaHna U1-10 B cbl-
BOPOTKE KPOBW A0 3apakeHnsA Ha BbIKMBAEMOCTb »KUBOT-
HbIX He YCTaHOBNEHO.

KoHpnukm unmepecos. ABTOpbI 3aABNAT 06 OTCYT-
CTBVN KOHNMKTA NHTEPECOB.
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PE3IOME

3aboneBaHua, accoLMMpoBaHHbIe C LUMpKoBUPYycamit (06bIYHO € LUPKOBMPYCOM BTO-
pOro TUNa), UMeIOT pa3NyHble NPOABNEHNA, LUPOKO PACNPOCTPaHeHbl Y CBUHEl
B (TPaHax C pa3BUTbIM CBUHOBOACTBOM 11 MPUUMHAIOT 3HAUUTENbHDIA SKOHOMIYe-
ckuit yuwep6. B 2015 rogy B CLUA 6bin 06Hapy»eH LiMPKOBMPYC TPETbEro TNa, Bbl-
3bIBAIOLLMI Y XKUBOTHBIX CUCTEMHOE BOCTIaNIEHIe HeACHOI 3Tuonoriu. Bnocneactsum
6blnn onybNMKoBaHbI AaHHbIE 0 BbIABEHU BUpyca B A3un, EBpone n KxHoit Ame-
puke. lpoBefieH aHanu3 AnTepaTypHbIX AaHHbBIX 0 COBPEMEHHOI 3M1300TUYECKON
00CTaHOBKe N0 BbI3BaHHOI BIUPYCOM TPETbEro TUNa LMPKOBUPYCHOI MHdeKLMN 3a
py6exom, a Takxe 0TpakeHbl BONPOCbI KNMHUYECKMX 1 NATONOr0-aHaTOMUYECKUX
nposAsneHuii 3abonesaxua. B pabote npeactaBneHbl pesynbratbl MoNeKynApHo-
reHeTUYeckux nccnegoBaHuii Gromatepuanos ot cuHelt U3 51 xo3aiicTBa 28 pe-
rnoHoB Poccuiickoirt Oegepaunu. Mpu ncenegosanum 280 npob buomatepuana
Pa3NNYHOTO NPONCXOXAEHUA (OPraHbl, TKaHW, MepTBOPOXKAEHHbIE NOPOCATa) OT
JOMaLLHVX CBUHe C NaTonorueil pecninpaTopHoii, penpoayKTUBHON 1 HepPBHOI
CMCTeM, NPU3HAKAMI UCTOLLEHMA, IepMaTUTaMV TeHOM LIMPKOBMPYCa TPeTbero
Tuna 6bin 06HapyxeH B 11 0bpasuax u3 9 xo3aiicTs 5 obnacteii Poccuiickoit Pege-
pauyn. Linpkosupyc Tpetbero Tna 6bin BbIABAEH B TKAHAX Nerkin, 6poHXManbHbIX

1 CpeOCTEHHBIX IMMOY3N0B, CeNe3eHKI NOPOCAT Fpynn AOpaLLMBAHIA U OTKOPMA,
B3POCIbIX KUBOTHbIX U a60pTMPOBaHHOrO NNoaa. onoxuTenbHble npobbl no cofep-
aHuto IHK umpkoBupyca TpeTbero Tuna c noMoLLbio MoeKynApHbIx MeTogos (LR,
MLP B peanbHom BpemeHH) Bbinn UCCNefoBaHbI Ha HaMY e ApyriX natoreHoB. B 6
3 11 npob (55%) 6binu Takxe obHapyxeHbl Actinobacillus pleuropneumoniae,
Mycoplasma hyorhinis, Streptococcus suis, Haemophilus parasuis, Mycoplasma
hyopneumoniae v Pasteurella multocida, a Take B 0AHoii Npo6e LNPKOBUPYC BTO-
poro Tuna. MpeacTaBneHHble pe3ynbratbl UCCNE[0BaHII CBUAETENbCTBYIOT 0 BO3-
MOXHOCTI CMELLAHHOI STUONOTUI PeCTUPATOPHDIX NaToNOT i 1 PENPOAYKTUBHBIX
HapyLUeHuil y 06CnefoBaHHbIX CBUHE, KOTOPble NPUBOAAT K BO3HUKHOBEHMIO LLN-
POKOr0 CMeKTpa KAMHYeCKMX NPU3HAKOB. YCTaHOBNEHO, YTO Haubonee noaBepeHb
3aboneBaHuio LMPKOBUPYCOM TPETbEro TNa NopocATa B BO3pacTe AopaLuMBaHua
1 0TKOpMa. [nA BbIABNIEHMA PeanbHOr0 NaToreHHOro NoTeHLMana LMpKoBupyca
TPETbero TN v 3yuyeHus ero pacnpocTpaHeHna Ha Tepputopun Poccuiickoil Oe-
JLepauun HeobXo4uMbl AanbHelilumne UCCnefoBaHIA.

KnioueBble cf10Ba: NonMMepasHas LienHas peakwus,
umpkoBupyc 3-ro Tuna (LBC-3), cBuHbY.
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SUMMARY

Diseases associated with porcine circoviruses (mainly with porcine circovirus type 2)
have various manifestations, are common in pigs in countries having well-developed
pig industry and responsible for significant economic losses. Porcine circovirus type 3
(PCV-3) causing systemic inflammation of unknown etiology in animals was detected
the USAin 2015. Later, data on PCV-3 detection in Asia, Europe and South America were
published. Analysis of literature data on current epidemic situation on PCV-3 infectionin
foreign countries as well as the disease clinical manifestations and postmortem lesions
are described. Results of molecular and genetic tests of biomaterials collected from pigs
in 51 holdings located in 28 regions of the Russian Federation are presented. A total of
280 samples of biological materials of different types (organs, tissues, stillborn piglets)
collected from domestic pigs with respiratory, reproductive and neurological disorders,
dermatitis and from emaciated pigs were tested and PCV-3 genome was detected in
11 samples from 9 holdings located in 5 regions of the Russian Federation. Porcine

circovirus type 3 was detected in lung, bronchial and mediastinal lymph node, spleen
tissues from grower and fattening piglets, adult pigs and aborted fetuses. Samples that
were positive for PCV-3 DNA when tested with molecular methods (PCR, real-time PCR)
were tested for other pathogens. The following pathogens were also detected in 6 out of
11 samples (55%): Actinobacillus pleuropneumoniae, Mycoplasma hyorhinis, Streptococ-
cus suis, Haemaphilus parasuis, Mycoplasma hyopneumoniae and Pasteurella multocida.
Porcine circovirus type 2 was detected in one sample. Presented test results are indicative
of probable combined etiology of respiratory and reproductive disorders in tested pigs
that results in various clinical manifestations. Grower and fattening piglets were found
to be the most susceptible to PCV-3-associated disease. Further studies are required for
identification of actual PCV-3 pathogenicity and its prevalence in the territory of the
Russian Federation.

Key words: polymerase chain reaction, porcine circovirus type 3 (PCV-3), pigs.
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BBEJEHUNE

Linpkosupycbl BxogAat B coctas poaa Circovirus cemen-
ctBa Circoviridae. LinpkoBupycHble nHdekummn cBrHen
pacnpocTpaHeHbl B CTpaHax C PasBUTbIM CBUHOBOLACTBOM
(fepmanus, Kanaga, CLUA, Mpnanauna, OpaHumna, Ncnaxnsa).
[lo Hefl@aBHero BpeMeHu CYnTanoch, YTo B MOMynALUnN CBU-
Hel BCTpeyaeTca ABa BuAa LUMPKOBMPYCA: LUPKOBMPYC
Tvna 1 (UBC-1) n tvna 2 (LBC-2). B 1o Bpemsa kak LIBC-1
He MaToreHeH ANA pacCMaTpPMBaeMoro BMUAa XXUBOTHbIX,
LIBC-2 ABnAeTCA NepBMYHbIM STUOMOTMYECKM areHTOM
CMHAPOMa MYJIbTUCUCTEMHOFO NCTOLLEHMA NOPOCAT-OTb-
embiwwen (CMWO), accouunpoBaH ¢ CMHgPOMOM Hedpona-
Tum n gepmatutos nopocAt (CHAM), BoBneueH B pecnupa-
TOPHYIO U PenpoAyKTVBHYIO NaTONOIMIO CBUHEN, a TaKXKe
MOXeT Bbl3bIBaTb KNMHMYECKME CUMNTOMbI 3aboneBaHuin
nyLLeBapuUTENbHON, TMMpaTUUECKON, KPOBEHOCHOW, HepPB-
HOW CUCTEMBbI, @ TaKXKe N3MEHEHNIN Ha Koxke. B HacToswee
Bpema aHTUTena K LIBC-2 obHapyxuBaloTca y CBUHEN
NpaKkTUYecKn BO BCeX XO3AMNCTBaX, @ YACI0 CePOno3nTUB-
HbIX XXMBOTHbIX MOXeT gocTturatb 100% [2, 8].

B 2015 r. B BeTepMHapHOWM AMarHOCTUYeCKom nabo-
patopun YHusepcuteta MmuHHecotsl (UMN-VDL) B CLLA
6bl1 06HapPYeH HOBbIN LMPKOBMPYC 3-ro Tuna — L|BC-3.
MpennocbINKom ero BbiABMEHUA NOCAYKUNW Pe3ynbTaThl
MeTareHOMHOrO CeKBEHMPOBaHMA 06pa3LOB TKaHel, 0To-
6paHHbIX OT CBUHEN C MYNIbTUCUCTEMHBIMU NOPAXKEHNAMM,
KOTOpble OKa3anncb oTpuuatenbHbIMU NPU UCCNefoBa-
HUW X Ha HanMyne M3BECTHbIX MATOrEHHbIX MUKPOOP-
raHn3moB, Takmx Kak LIBC-2, Bupyc rpunna A, Bupyc pe-
NPOAYKTUBHOTO 1 PecnnpaTOpPHOro CMHAPOMAa CBUHEN,
BMPYC KJIaCCUYECKON YyMbl CBUHEN, NeCTUBUPYC, BUPYC
Alypa, NapBOBUPYC CBUHEN 1-ro 1 2-ro TUNoB, BUpPYC 3a-
nagHoro Huna, Bupyc sHuedanommokapgmuta, Mycoplasma
hyosynoviae, Mycoplasma hyopneumoniae v Erysipelothrix
rhusiopathiae [8]. NMouT ofHOBPEMEHHO Apyras nccneno-
BaTesibckasa rpynna B CoeguHeHHbIx LLTaTax ¢ nomouybio
MeTareHOMHOro CeKBeHMpoBaHuA obHapyxuna LIBC-3
B TKaHAX OT CBMHOMATOK C XPOHNYECKOW penpoAyKTUBHOMN
HeOCTaTOYHOCTbIO, @ TaKXKe B opraHax MymmnouLmnpoBaH-
HbIX MIOA0B C NPM3HaKaMuy, xapakTtepHbimu ana CHAM,
OT 3TUX e cBMHOMaTOK. R. Palinski n coaBT. nposenu pe-
TPOCMEKTMBHbIe UccnefoBaHus 48 06pasLoB TKAHEN OT
KUBOTHbIX ¢ CHAIM, B KOTOPbIX paHee He Obifo BbIABIEHO
LIBC-2. Bbino yctaHoBneHo, uto B 93,8% cnyyaes o6pasupbl
copepanu LIBC-3 [3].

Bnocnepncteum 6b110 MOKasaHo, YTO BUPYC LWIK-
poko pacnpocTpaHeH B A3uu - Kntae, IOxHon Ko-
pee, TaunaHge [7, 13, 15, 16]. B gpyrux nctouHmkax
cooblaeTca 0 pacnpocTpaHeHUn BuUpyca B CTpaHax

06HapyxeHue renoma LIBC-3 npu pa3nuyHbix popmax natonorum y cBuHei

Konuuectso npob

(opma natonorun

UCCNef0BaHo

PecnupatopHas 121 10

PenpopyKTUBHaA: MePTBOPOXKAEHME 3 -

PenpogykTuHas: aboptbl 26 1

Nlepmatutol 2 -

HepBHas 3 -

[llpyroe 125 -

EBponbl — Mipnanguw, Monbuwe, Aanuu, Ntanun, Ncnanumy,
Benuko6putaHun, fepmanun, LLseunn, a Takxe KOxHoM
Amepukn — bpasunun [4, 5, 9-11].

R. Fux n coaBT. npoBenu ¢unoreHeTM4YeCcKknin aHanuns
MOJTyYEHHbIX B XOA4e UCCIeoBaHNI NOTHOrEHOMHbIX MO-
cnepoBaTtefibHocTen wrammoBs LIBC-3 n nocnegosatenbHoO-
cTen, umetoLLMxcs B 6a3e fAaHHbIx GenBank, uto no3sonuno
BbIAENUTb Hann4yme ABYX OTAESNbHbIX FPYMM WTaMMOB, KO-
TOpble MOXHO paccMaTpuBaTb Kak reHoTunbl LBC-3 [11].

XoTa unpKoBuUpyc 3-ro Tina 6bi1 06HaPYKEH Y KNBOT-
HbIX Pa3HOro BO3pacTta C PasfNYHbIMU KIMHUYECKUMU
npu3HaKkamu, ero posnb Kak BEPOATHOro naTtoreHa B WH-
$EKUMOHHOWN NaTONOrMM CBUHEN OCTAeTCs HESICHOW.

Llenb gaHHo paboTbl 3aknoyanacb B U3yyeHUn cu-
Tyauun no LIBC-3 y ceuHein B Poccum ¢ ncnonb3osaHnem
MOJIEKYNAPHO-TEHETUYECKNX METOLIOB.

MATEPWANbI U METOAbI

lMamonozuyeckut mamepuan. OAna [rarHoCTUYECKNX
nccnepoBaHUn NCNONb30BaNv CBEXME NN 3aMOPOXKEH-
Hble KyCOUKM NEerknx 1 ceneseHku, numdaTtnyeckme yssbl
OT CBUHE C PeCcnmUpaTopPHbIMU HaPYLIEHVAMM 1 MPU3HaKa-
MM UCTOLLEHNA; TKAHW OT >KMBOTHbIX C MATONIOTMEN HepB-
HOW CUCTEMBI, lepMaTUTaMV; OpraHbl OT abOPTUPOBABLLVX
CBMHOMATOK, MaLeHTY, OpraHbl MepPTBOPOXAEHHbIX MOPO-
CAT, NONyYEHHble N3 CBUHOBOZUECKNX X03ANCTB PO.

BuideneHue [JHK 13 10%-i cycneH3um 61Monornieckoro
mMaTeprana ocywecTBAAAN C Ucnosb3oBaHnem 6 M rya-
HUAVH M30TMOLMaHaTa 1 CTEKITOBOJIOKHUCTBIX GUIIBTPOB
GF/F [1].

Letekuymio LIBC-3 npoBoamnmn MeTtogom Knaccuyeckom
nonvmepasHom LenHon peaxkyum (MLP) ¢ ncnonb3oBaHm-
eM napbl NpariMepoB, cneurdUUHbIX AA JaHHOTro BMPYCa,
no metofauke, onncaHHon G. H. Chen B 2017 . [6].

JupdepeHyuanbHyto OuazHOCMUKy BUPYCHbIX U Gak-
TepuanbHblX 3a60neBaHN1, aCCOLMMPOBAHHBIX C pecnu-
paTopHOM 1 PENPOAYKTUBHOW NAaTONOrMAMU, NPOBOANIN
monekynAapHbimy metogamu (MLP B peanbHOM BpemeHun
(MLIP-PB) n MLP) napannenbHO OCHOBHOMY NCCNeA0BaHMIO.

JaHHele 0 KNUHMYeCKOM NposBieHnn 60ne3Hn 1 Bo3-
pacTe XUBOTHbIX, OT KOTOPbIX OTOMpanucs 06pasLbl na-
TOJIOrMYEeCKOro matepuana, 6 nonyyeHbl U3 onuca-
TeJIbHO YacTV CONPOBOANTENIbHBIX JOKYMEHTOB, a TaKxKe
B X0 e AOMONTHUTENIbHOTO OMPOCa BETEPUHAPHbIX Bpayer
13 XO3ANCTB, B KOTOPbIX Y CBMHEN perncTprupoBany pecnu-
PaTOPHbIV 1 penpoayKTUBHbIA CUHAPOMbI.

PE3YJILTATbI U OBCYXXAEHUE

[Ina nocTuKeHnA NoCTaBeHHON Lenu 6bino nccneao-
BaHO 280 06pa3LoB NaToNorMyeckoro MaTepuana, nosny-
YeHHbIX 113 Pa3NINYHbIX CBUHOBOAUYECKMX X03ANCTB Poccumm.
Mpo6bl OT CBUHEN C MOPaXKEHUAMY PA3INYHON STUOOTN
noctynunu B 2018 r. B OI'bY «BHUM3X» n3 51 xo3aicTea
28 pernoHoB PO ana obHapyXeHWA NPUCYTCTBYIOLUX
B MaTepuase natoreHoB MHPeKUVOHHOM NPUPOoAbI.

Ha Hannumne OHK LUBC-3 nccnegosanu opraHbl 1 TKa-
HW OT CBUHEN C pecnupaTtopHoii natonorveit (121 npoba),
MePTBOPOXKAEHHBIX MOPOCAT (3 MPobbl), CBMHOMATOK C Ha-
pyLieHVeM BOCNPOU3BOANTENbHON dyHKUMK/abopTamu
(26 npo6), cBUHeN ¢ AepmaTuTamu (2 Npobbl), natonornen
HepBHOW crcTeMbl (3 MPOO6bI), a TakKe APYrumy KnvHuYe-
CKMMM NpusHakamu (125 npo6). OCHOBHbIE JaHHbIe O MPo-
BeleHHOM VCCrefoBaHUN NpeACTaBneHbl B Tabnuue 1.

leHom LIBC-3 6bin o6HapyxeH B 11 obpasuax (4%),
MoNy4YeHHbIX 13 9 x03aicTB 5 obnacten PO: B nerkux,
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6pPOHXMaNbHBIX U CPefOCTEHHbIX IMMOY3nax, ceneseHkKe,
a TakXke B opraHax abopTMpoBaHHOrO Myoaa.

MonoxwuTenbHble no copgepaHuto JHK LIBC-3 npobsbl
6bINN TaKXKe NCCnejoBaHbl Ha HanMyme ApyrixX naTtoreHoB
¢ nomouybto MonekynapHbix metonos (MLP, MLP-PB). Pe-
3ynbTaTbl MCCNIeAOBaHWI NpeAcTaBneHbl B Tabnuue 2.

B 5 13 11 uccnepoBaHHbIx Npob (45%) He ypanocb 06-
Hapy>XMTb NPUCYTCTBUA reHeTUYeCKoro matepuana apy-
X MHPEKLMOHHBIX areHToB. OffHaKo B 6 CCNeAoBaHHbIX
npobax natmatepuana, Kpome LMpKoBupyca 3-ro Tvna,
BbifsBUNU Actinobacillus pleuropneumoniae (nBaxpbl),
Mycoplasma hyorhinis (pBaxpgbl), Streptococcus suis
(nBaxnapbl), Haemophilus parasuis (aBaxgbl), Mycoplasma
hyopneumoniae v Pasteurella multocida. MpumeyaTtensHo,
yTO B ofiHOW 13 Npob Hapagay ¢ IHK LIBC-3 6bina o6Hapy-
»*eHa Takxe [JHK umpkoBumpyca cBrHei 2-ro Tvna (tabn. 2).

Mo AaHHbIM 3apybexHbIX My6amKaLuuii, Yncno npoo,
B KOTOpbIX 06HapyxuBanu LIBC-3, coctaBnsaeT 3HaunTenb-
HYI0 [JOJII0 OT KOMMYeCTBa UCCNefoBaHHbIX: 73% (HOxHas

Tabnuuya 2
Pe3ynbratbl UccnefoBaHua 06pasuos npo6, copepawux JHK LIBC-3, Ha npucyTcTBUE reHEeTUYECKOro MaTepuana
ApYruX UHGEKLUOHHDIX areHToB

OpraHbl, B3ATble AnA e
N2 npobei 1oH PO Bo3pact xuBoTHOro latonorua prabl, . Aoy
uccnenoBaHna 06HapyXeHHble naToreHb

lTopoceHok

BopoHexckas obnactb
rpynmbl 0TKOpMa

[TopoceHok

5 benroponckas obnactb
Tpynnbl 0TKOpMa

MopoceHok
rpynnbl
JAopaLLBaHuA

Bopoexckas 06nactb

ben ropoAckas obnactb (BuHOMaTKa

benroponckas obnactb AbopTrpoBaHHbIi NNOA,

PecnupatopHas

lTopoceHok Jlerkue, pernoHapHble
Kypckasa obnactb PecnnpatopHan
Tpynnbl 0TKOPMA numdatinyeckme y3nbl

PecnupatopHas

PecnupatopHas

PecnupatopHas

PenpopykTuBHas

Kopes), 35% (Kutan), 22% (Monbuwa), 20% (MpnaHaus),
13% (CLUA) 1 5% (Benvkobpwutanus) [4, 14, 16].

Bupyc o6HapyXnBanca B pasnnyHbIX BUAAX NMaTono-
rmyeckoro matepuana. Tak, B 2017 r. B MonbLue R. Palinski
C coaBT. ycTaHoBunn npucytcrtene LIBC-3 y cBMHOMATOK
C KOXKHbIMU MOpPaXeHUAMH, a TakKe Y MymndurmpoBaH-
HbIX NIOL0B 3TVX CBUHOMATOK. Kpome Toro, iaHHbI BUpPYC
6b1N1 BbiABMEH B 13% 06pa3L0B NIErkux, POTOBOM XKNKO-
CTV 1 Ma3KOB M3 HOCa OT XMBOTHbIX C PeCnPaTOPHbIMM
3a6oneBaHuamu [3]. B Kutae LIBC-3 Bbigenunu 13 nerkux
NMOPOCAT C MPU3HAKAMM PECNPATOPHON UHEKLY 1 TEM-
nepatypoui Tena Bbiwe 40 °C [12]. Momumo 31oro, L|BC-3
6blN1 BbISIBNEH Y CBUHOMATOK C penpoAyKTUBHbIMU NaTo-
noruamu B 24 n3 35 o6cneaoBaHHbIx B Kutae dpepm [13].

Mo paHHbIM S. Hayashi (inoHuA), Hanbonee yacto ymp-
KOBMpYC TuNa 3 obHapyxuBaeTcsa B numdoy3nax — nog-
YenCTHBIX 1 BpblkeeyHbIx (33% 1 25% cilyyaeB COOTBET-
CTBEHHO), pexe — B TKaHAX noyek (29%), knweyHuke (12%),
nerouHbix numooysnax (8%), nerkux (7%), mosre (8%),

Jlerkue, cenesenka,
pEruoHapHble
NMMaTIAYecKme y3nbl

Actinobacillus
pleuropneumoniae

Actinobacillus
pleuropneumoniae,
Mycoplasma
hyopneumoniae

TNerkue,
pervoHapHble
nMMGaTUYecKme y3nbl

Jlerkue, ceneseHka,
pervoHapHble
numdatinyeckme y3nbl

Streptococcus suis

erkue,
pervoHapHble
numdatinyeckme y3nbl

llapeHx1maTo3Hble OpraHbl
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ceneseHke (4%), neueHn (3%) v opraHax nnopos (2%) [9].
X. Ku Takxe Bbiagnan LBC-3 B pa3nnuHbIXx opraHax CBu-
Hel. O6Hapy»K1B BMPYC B OpraHax nnofga, oH, NofobHo
LpYyrvM 3apy6exxHbIM aBTopam, npegnonoxusn, uto LBC-3
yyacTByeT B PenpoAyKTMBHON MaToNorMm ¢ BepTuKab-
HOW nepepaven Bupyca. iccnegoBaHnsa, npoBefeHHbIe
B CLUA, Kutae u TannaHpe, noaTBepxaaloT nogo6Hyio
rmnotesy [9, 13, 15].

HecmoTpa Ha 1o uTO reHom LIBC-3 6bin 06HapyxeH
BO MHOTMX BHYTPEHHMWX OpraHax CBMHel, 0603HaunTb
KOHKPETHbIN OpraH-mMuLeHb A UHGULMPOBAHMSA STUM
BMPYCOM 3apybeXkHbIM ncciefoBaTensam He yaanoch [9].
Tak»ke ocTaeTca Manov3sy4YeHHON Pofb BUpYyca B naTore-
He3e pa3fnyHbIX MO CMHAPOMaM 6onesHein y cBuHeln. Kpo-
Me TOro, Heo6X0AMMO YUUTbIBaTb MHOXECTBO GaKTOPOB,
Cnoco6CcTBYyOWMX BO3HUKHOBEHMIO NaTonoruin (cTpece,
nepeHaceneHHOCTb, MMMyHOAePULMNTHbIE COCTOAHNSA, He-
KauyeCcTBEeHHble KOpMa).

Ncxopa ns copepkaHna conpoBoanTeNibHOM JOKYMEH-
Tauuy K maTepuranam, HanpasfieHHbIM Ha UCCiefoBaHne
B OIBY «BHUW3MX», o6pasubl, nokasasLwme npu ncce-
[lOBaHVU NMOMNOXUTENbHDbIN pe3ynbTaT, Obiny oTobpaHbl OT
MOPOCAT rpynmn AopalyusaHma n otkopma (8 npob - 73%),
B3POCSIbIX >KUBOTHbIX (2 MPpo6bl — 18%) 1 abOPTMPOBAHHO-
ro nnoaa (1 npoba — 9%) (Tabn. 2).

B 3apy6exxHoi nuTepaType MOXHO HalTV AaHHbIe Mo
BbiaBneHmio LIBC-3 B 06pa3uiax, 0To6paHHbIX OT NopocAT
B Bo3pacTe 14-21 cyT 1 63-70 cyT, a Takxe y abopTnpo-
BaHHbIX nnofoB [7]. T. Stadejek c coaBT. yTBepxaaloT, uTO
LIBC-3 Hanbonee pacnpocTpaHeH cpeam NopoCAT rpynrbl
oTbeMa, JopaLYMBaHNA 1 CBUHOMATOK, HO MOYTMN He BCTpe-
yaeTca y NopocAT-COCYHOB. ABTOPbI MPeAnoNioXKUIMN, YTo
Takana pasHMLa B YacToTe C/lyyaeB BbIABNEHMA naTore-
Ha cpeau BO3pacTHbIX rpynn obycnoBfieHa 3aWnTHbIMA
bakTOopamy UMMYHHOI crucTembl cBMHOMaTOK [10]. Mo
JaHHbIM S. Hayashi, yactoTa BbiaBneHusa LIBC-3 coctaBu-
na 7% pna abopTrpoBaHHbIX Nnofos, 13% — ana noacoc-
HbIX MOPOCAT (3—4 Hep.), 9% — ANA NOPOCAT-OTbEMbILLEN
(8-10 Hep.) 1 9% — AnNA NOPOCAT FPYMMbl OTKOPMa U B3POC-
nbIX cBUHeN [9].

MpepctaBneHHble B Tabnue 2 pesynbTaTbl MCCe[oBa-
HUI CBUAETENbCTBYIOT O BO3MOXHOCTU CMELLUAHHOW 3TU-
OfIOrMW PECnUPATOPHbIX MNATONOMNI U PENPOAYKTUBHbBIX
HapyLeHnn y o6cnefoBaHHbIX CBUHEN, UTO NMOATBEPXKAa-
eTcs 06HapyKeHremM 6oniee Yem B MONOBYHE MO3UTUBHbIX
B OTHOLWeHUN reHomMa LIBC-3 npo6 reHeTnyeckoro mare-
puana gpyrux Bo3oygutenen MHGeKLMOHHbIX 6onesHei
(A. pleuropneumoniae, M. hyopneumoniae, M. hyorhinis,
S. suis, H. parasuis, P. multocida).

3a py6exom cmelaHHasa uHdpekuma LBC-2 + LIBC-3
ob6HapyxunBaeTcA AOBONbHO yacTo (B 46% cnyuaes).
Hapagy ¢ LBC-2 HepeaKko BbIABNAIOTCA TaKMe KOWH-
duumpylowme areHTbl, Kak napsoBupyc (60%), Bupyc
penpoayKTUBHO-PECNPaTOPHOro CUMHAPOMA CBU-
Hel (11%), a Takxe Staphylococcus suis, Escherichia coli
n Staphylococcus haemolyticus (konuyecTBeHHble AaHHble
He NpepfcTaBnieHbl). Ha 0OCHOBaHMM 3TWX AaHHbIX aBTOPbI
npeanonaratoT, YTo Nofo6HbIe accoumalny Bo3byauTeneit
NPUBOAAT K BOSHUKHOBEHMIO LIMPOKOrO CNeKTpa KVHU-
YeCKuX Npr3HaAKoOB, B TOM YKC/ie CUCTEMHbBIM NPOABIIEHN-
AM nHdekuum [9, 14].

Ncxona u3 Bbllen3noKeHHOro, BO3HMKaeT Heobxo-
OVMMOCTb NPOBefeHNA JONONMHUTENbHbIX UCCIeA0BaHUI
C uenbto n3yyeHmsa Kak moHonHdbekuun LIBC-3, Tak 1 ero
accouymaunii C Apyrumm natoreHamm.

Taknm 06pa3om, pesynbraTbl UCCIeLOBaHUA NOATBEPX-
gatot, uto LIBC-3 npucyTcTByeT B CBUHOBOAYECKNX XO3AN-
ctBax Poccuiickon QOegepaunn. MI3noxeHHble Bbllle maTe-
pwvanbl JaloT OCHOBaHUA npegnonarathb, 4to LIBC-3 moxeTt
ABNATLCA NPUYMHON BO3HUKHOBEHUA, UIN KaK MUHUMYM
Cnoco6cTBOBaTb Pa3BUTUIO, PECMMPATOPHON NaTONOrNN
N penpofyKTUBHbIX PaccTPOWCTB Yy cBUHen. Lleneco-
06pa3HoO NpoBefeHne fanbHeNWnX NCcienoBaHnii no
N3yYeHUI0 PacnpoCTpaHeHUA LMPKOBMpYca 3-ro Tuna Ha
Tepputopun PO 1 BbIACHEHMWIO BANAHNA JaHHOrO naTore-
Ha, a TaK»Ke acCoUMMNPOBaHHbIX C HUM areHTOB BUPYCHOM
1 GaKTepranbHOWN 3TUONOTUN Ha Pa3BUTUE PA3INYHbIX
naTonoruimy CBUHeNn.

BbIBO[ bl

1. NMoka3aHo, 4TO UMPKOBUPYC 3-ro TMMa pacnpo-
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SUMMARY

The objective of this study was to identify and quantify factors presenting simultaneous moderate or strong influence on gestation length and perinatal
mortality (until 4 days postpartum) in Holstein-Frisian dams. The overall gestation length least square mean was 278.2 £ 0.2 days (n = 962). According
to the multivariate model (p < 0.001), a shorter gestation length was observed in Holstein-Friesian (2.0 days) and Red Holstein-Friesian (=3.9 days)
breed sires whereas Brown Swiss (2.0 days) and Aberdeen-Angus (2.3 days) breed sires showed a longer gestation length. Primiparous cows and twin
pregnancies, as well calving in June and July, shortened gestation length in —1.4, —4.0, —1.9 and —1.8 days, respectively. The perinatal mortality
incidence was 7.4% (n = 72) and was more likely to occur in twin pregnancies (p < 0.01) than in pregnancies carrying female (odds ratio = 8.1) or
male (odds ratio = 7.9) singletons, as well in primiparous (odds ratio = 2.6) than multiparous dams (p < 0.05). In conclusion, parity and twinning were
the major factors which influenced simultaneously gestation length of dams and perinatal mortality incidence. Nevertheless, all studied factors had a
significant impact on gestation length and should be considered for reproductive management programs of dairy herds.

Key words: breed sire, dairy cows, herd health, perinatal mortality, pregnancy, twinning.
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PE3IOME

Llenb aHHOro ccne0BaHuA COCToANA B UAEHTUGUKALMN 1 KONMYECTBEHHOM OnpezeneHun GakTopoB, 0Ka3blBaOLLIX yMePEHHOE N CUNbHOe BO3-
[eiicTBINe 0JHOBPEMEHHO Ha MPOJOMKMUTENbHOCTD CTenbHOCTY (GL) 1 nepuHaTanbHylo cMepTHOCTb (B Nepuog A0 4 CyTOK Nocie poXAeHNs) Y KOpoB
ronwTUHO-Gpu3cKoit nopogbl. 06LLee HanmeHbLIee (peHeKBaAPaTIYHOE 3HaYeHe NPOJOMKUTENbHOCTY CTenbHOCTH (GL) cocTaBuno 278,2 +0,2 ¢y-
TOK (n=962). B cooTBeTCTBIUM C MHOrOMepHoIi Mogenblo (p < 0,001) npu onnosoTBOpeHIM bbikaMU-NPON3BOANTENAMY FONLUITUHO-GPU3CKOIA 1 Kpac-
HOI TONLUTUHO-(PUCKOI MOPOA NPOAOMKUTENBHOCTD CTENBHOCTI KOPOB ObiNa Kopoue (—2,0 cyToK 11 —3,9 CYTOK COOTBETCTBEHHO), TOFAA Kak npu
0CeMeHeHM BbIkamu-npon3BoAUTENAMI BYpoii LUBULIKOV 1 abepAVH-aHTYCCKO NOPOA NPOAOSIKUTENBHOCT CTENbHOCTY Gbina AoMbLue Ha 2,0 cyToK
11 2,3 CYTOK COOTBETCTBEHHO. Y NePBOTENOK 1 NpY ABYNNOAHOI CTENLHOCTM, a TaKXKe NpY 0TeNe B UIOHE 1 MioNie NPOJOMKUTENBHOCTb CTENIbHOCTH
coKkpavLanach Ha —1,4; —4,0; —1,9 n —1,8 cyToK COOTBETCTBEHHO. VIHLMAEHTHOCTL NepUHaTaNbHOI CMePTHOCTI cocTaBnAna 7,4% (n = 72), v Takue
C1yyan valwe Habntosany npu ABYNN0OAHOI cTenbHOCTU (p < 0,01), yem Npu OBHONNOAHON CTENLHOCTY TeNouKamu (OTHOCUTENbHbIA puck = 8,1)
nAm Gblukamu (oTHOCUTENbHBIN PUCK = 7,9), a Takxe Y NepBoTenoK (OTHOCUTeNbHbIA PUCK = 2,6) No cpaBHeHuIo ¢ kopoBamu (p < 0,05). B 3aknto-
YeHue HeobX0AMMO OTMETUTb, UTO KONMYECTBO OTENOB U ABYNIOAHOCT ObIN OCHOBHBIMI GAKTOPaMi, 3HAUMMO BANAIOLIMMU OFHOBPEMEHHO Ha
NPOJOMKUTENLHOCTD CTENHOCTI Y KOPOB 11 HA MHLMAEHTHOCTb NepUHaTaNbHOIA CMepTHOCTH. TeM He MeHee BCe U3yueHHble GaKTopbl 0Ka3blBaM
CyLLeCTBEHHOE BO3AEIACTBIE HA NPOAOMIKUTENBHOCTD CTENBHOCTY 11 LOMKHbI YUUTbIBATLCA NPU Peany3aLii Nporpamm no perynupoBaHmio penpo-
LYKUNM B MONOYHBIX CTaX.

KntoueBble cnosa: nnemeHHoit 6blK-I'Ip0VI3BO£ll/IT€J'Ib, J0lHble KOpOBbI, 310p0Bbe (Taja, NepuHaTanbHaA CMEPTHOCTb, CTENIbHOCTb, ABYNMJIOAHOCTD.
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INTRODUCTION

The calving represents an important step in dairy farms
due to their influence on the immune status, health and
welfare of the dam, calf survival and the following lactation.
During the peripartum period, a significant immune sup-
pression of the dam, with emphasis for lymphocytes and
neutrophils depression activity, increasing the susceptibi-
lity to infectious diseases [24]. Also several herd health ma-
nagement practices, such as vaccination, mastitis control,
dry cow procedures, and nutritional assessment in dry cow
period need be taken into consideration while estimating
the gestation length (GL). The determination of GL is one
major key to estimate the date of calving. This GL estima-
tion can increase some days of the lactating period and
reduces the dry cow period without negative impact on
the next lactation [8], representing an improved revenue
and reducing puerperal diseases prevalence of dam and
offspring. It has been reported that intermediate GL was
related with more productive dairy cows [28] presenting
fewer problems during the next lactation [25, 27]. More-
over, A. Kok et al. [8] observed that dairy cows presenting
a short dry period (3 to 5 weeks) produce less 1.2 kg of
milk per day than in normal dry period (6 to 8 weeks). So,
despite the hormonal (e.g., progesterone, estrogens) and
immunological (e.g., major histocompatibility complex |,
pro-inflammatory cytokines) influences on the pregnancy
maintenance and/or term [16, 18, 19, 26], environmental
(e.g., sex of calf, parity of dam, climate) and genetic factors
(e.g., breed) causing strong GL variation should be evalu-
ated in different worldwide regions according to the herd
management and environmental factors.

In other hand, some studies also reported the asso-
ciation between shorter (foetal immaturity) and longer
(higher calf birth weight) GL and perinatal mortality in-
cidence [4, 29]. Despite dystocia, GL was considered the
most important predictor of stillbirth occurrence [23]. Ne-
vertheless, some phenotypic and genetic factors which af-
fect the GL (e.g., parity, fetal sex and twinning) also have a
direct association with perinatal mortality [21, 29] and the
risks also should be evaluated and quantified.

Our study aimed to evaluate and quantify the main fac-
tors which moderately or strongly affect, in simultaneous,
GL and perinatal mortality in (Portuguese) Holstein-Frisian
dairy cows.

MATERIAL AND METHODS

Study area. This retrospective study was carried out
in a typical Portuguese small and familiar dairy herd (Lat.
41°32'58.2" N and Long. 8°33'48.7" W). According to the
Koppen-Geiger climate classification [38], in this region,
the climate is considered temperate with dry and mild
summer and mild winter with rainfall (Mediterranean Csb).

Animals and dairy herd. All complete records were taken
into consideration from June 2000 to April 2017. According
the milk yield records for 962 Holstein-Friesian cows in the
dairy herd, the 305-day standardized varied from less than
8000 kg (year 2000) to more than 10,000 kg (year 2017;
Pearson correlation r =0.31; n=962; p < 0.001). The main
purpose of this herd was milk production, but economic
revenues were complemented with meat production. At
present, a total of 105 producing cows (Holstein-Frisian
and some Red Holstein-Frisian, Jersey, Montbeliarde,
Brown Swiss, and dairy crossbreeding breeds), 65 heifers
for self-replacement and 50 steers and heifers for meat
production. In 2016 (the last complete studied year),
79 dairy cows were dried in this herd. At national level,

in 2016, a total of 1676 herds presenting an average size
of 52 dairy cows (reaching the dry period) per herd were
evaluated for official milk recording. The 305-day standar-
dized milk production was, in average, 9450 kg). For artifi-
cial insemination purposes, 198 sires from 8 breeds were
used throughout the studied period.

Records. The following information was retrieved from
the herd database from each calving throughout the stu-
died period: 1) breed sires (Holstein-Friesian, Brown Swiss,
Aberdeen-Angus, Jersey, Red Holstein-Friesian, Montbeli-
arde, Limousine and Belgian Blue); 2) pregnancy type and
sex (twin pregnancy, single pregnancy with female single-
ton and single pregnancy with male singleton); 3) parity
(primiparous vs multiparous cows); 4) month of calving,
and; 5) year of calving.

The GL was calculated considering the difference be-
tween calving and artificial insemination dates.

The perinatal mortality incidence was calculated con-
sidering at calf mortality, including stillborn, until 4 days.
For twins, the presence of mortality was considered when
at least one calf died.

Statistical analysis. A full least squares model was build
to test fixed effects on GL by the following formula:

Yy =u+H+W+S +T +P +&

ijkimno’

where Y, =GL
u = overall mean;
H, = fixed effect due to i*" breed sires;
W, = fixed effect due to j* pregnancy type and sex;
S, = fixed effect due to k™ parity;
T_ = fixed effect due to m™ month;
P_=fixed effect due to n" year;
€ imno = Fandom error.

A multivariable logistic model was also made using the
Hosmer and Lemeshow method [17] to test the effect of
the five dependent variables on perinatal mortality inci-
dence. In a first step, univariate association of each one
variable and the perinatal mortality incidence was tested
and included on a full model if p-value < 0.25. Nonsignifi-
cant variables, at 0.05 level for likelihood ratio tests, were
successively removed and the full model was compared
with the previous one. Finally, only the significant variables
were considered at 0.05 level for Wald test and respective
odd ratios were calculated.

The JMP11 package [36] was used for all evaluations.

RESULTS AND DISCUSSION

The estimated least square mean of GL was 278.2 £ 0.2
(£ S.E.) days and 95% interval of confidence from 277.9 to
278.6 days and was influenced by all studied factors (Fig.).

Four breed sires were found to influence significantly
the GL on Holstein-Friesian dams. These findings are in
agreement with the reported by H. D. Norman et al. [14] for
both dairy breed sires. A longer GL on Holstein-Friesian in-
seminated with Belgian Blue (2.3 days) and Aberdeen An-
gus (2.6 days) was observed by A. M. Fitzgerald et al. [12]
using a gestational age model prediction based on ultra-
sonography technique. R. Fouz et al. [33] also observed
a significant longer GL on Holstein dams when served
by Limousine (5.3 days), Belgian Blue (1.6 days) and Gali-
cian Blonde (4.5 days) than by Holstein breed sires. Even
if non-significant values on GL were observed for Belgian
Blue and Limousine breed sires of our study, and probably
due to the low samples number of these breeds, the GL
profile of crossbreeding between Holstein-Friesian and
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Term Scaled Std Lower Upper P value
Estimate Error 95% 95%

Intercept 277.5 |NEEO 05 276.6 2784 <0.001

Breed sire  Aberdeen-Angus (n=28) 23| ¢ o :| : 1.0 0.4 42 0.02
Belgian Blue (n=12) 0.5 [N I 13 21 3.2 0.68
Holstein-Friesian (n=817) 20 I R 04 29 12 <0.001

Red Holstein-Friesian (n=19) AN R 11 60  -1.8  <0.001

Jersey (n=21) SR IR B 11 22 2.0 0.92

Limousine (n=13) 17t I 13 -09 42 0.20
Montbeliarde (n=16) 04| 12 27 1.9 0.72

Brown Swiss (n=36) 20| ¢ ¢ i | : 0.8 0.3 3.6 0.02

Pregnancy Single [female] (n=451) 13+ v [] : 0.3 0.7 19  <0.001
[sex Twins (n=42) <0 | [T 05 51 30 <0.001
Single [male] (n=469) 28| oo | 0.3 v 34  <0.001

Parity Multiparous (n=278) FAREEEN 5 0.2 1.0 17  <0.001
Primiparous (n=675) 14 (S 02 17 10  <0.001

Month Jan (n=96) 13|+ ¢ oo D 05 0.4 23 0.01
Fev (n=76) 0.1 Co 06  -1.0 1.1 0.92

Mar (n=83) 0.2 B 05  -08 1.3 0.69

Apr (n=90) 1.2 = BB 05 0.2 2.2 0.02

Mai (n=79) 05 3 BEE 05 15 06 0.39

Jun (n=62) 19 ] 06 30 07  0.002

Jul (n=75) 1.8 ] 06 -29 -07  0.001

Aug (n=93) 0.7 ¥ B 05 1.7 0.3 0.19

Set (n=71) 0.2 N 06  -09 1.3 0.71

Oct (n=84) 03 ol 05 -14 0.7 0.53

Nov (n=76) 1.1 1 5 06 0.0 22 0.05

Dec (n=77) 1.0 B 05  -0.1 2.1 0.07

Year 2000 (n=26) 01 B 09 A7 20 0.88
2001 (n=49) 1.7 I 0.7 0.3 3.1 0.01

2002 (n=65) 2.2 E 0.6 1.0 35  <0.001

2003 (n=62) 04 ol 06 08 17 0.48

2004 (n=54) 0.2 N I 07 15 1.2 0.82

2005 (n=49) 1.9 : | 0.7 0.6 33 0.005

2006 (n=49) 0.2 i 07 1.1 16 0.74

2007 (n=57) 0.8 B 07 05 2.1 0.20

2008 (n=61) 04 il 07 17 09 0.51

2009 (n=59) 1.3 (0 06 25 0.0 0.05

2010 (n=50) 0.9 = 07 22 05 0.21

2011 (n=56) 0.3 o 07 16 1.0 0.64

2012 (n=49) 0.6 B 07 20 0.7 0.36

2013 (n=53) 0.2 o 07 15 1.2 0.79

2014 (n=63) 0.5 ] 06 17 0.7 0.38

2015 (n=67) 0.7 ::D 06  -1.9 05 0.25

2016 (n=77) 1.2 [ 06 23  -01 0.04

2017 (n=16) 13 : g 12 37 1.2 0.31

Fig. Effects of major factors on gestation length of Holstein-Friesian cows
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Table
Risk factors (odds ratios) for perinatal mortality in Holstein-Friesian cows

0dds ratio
level 1 (reference) level 2 (95% )
Single pregnancy carrying female singleton Twinning 8.1(2.5-26.0) 0.001
Single pregnancy carrying male singleton Twinning 7.9(2.5-25.2) 0.002
Multiparous cows Primiparous 26(1.2-5.9) 0.02
Twinning X parity interaction 0.78

95% (lI: 95% interval confidence

meat breed sires are in consonance that meat breed sires
increase the GLin overall. All these results indicate a strong
influence of genetic breed sire on GL.

A strong shorter GL was also observed in twins preg-
nancies and indicated that these two effects are the ma-
jor effects which should be considered to estimate the
GL. Shorter GL of twins than single pregnancies were also
observed by H. D. Norman et al. [14] (-4.6 days), R. To-
masek et al. [34] (-5.2 days) and S. E. Echternkamp et al. [7]
(-5.7 days). Moreover, significant differences between
twins pregnancies carrying two males (277.3 + 0.6 days)
than carrying two females (274.3 £ 0.7 days) or one male
and one female (273.6 £ 0.5 days) were also observed by
A.Vieira-Neto et al. [2]. In our study, the GL was improved
by single pregnancies carrying males (2.8 days) and fe-
males (1.3 days) and agree with longer GL (1.1 to 1.8 days)
observed in other studies [25, 31, 34]. It is known that the
median litter size is negatively correlated with GL in spe-
cies carrying multiple foetuses [10, 11, 31] due to several
factors, such as endocrine and physical patterns. In cows,
A. Vieira-Neto et al. [2] also suggested a slowest develop-
ment of hypothalamic-pituitary-adrenal axis activity in
males during the last days of pregnancy.

In our study, primiparous showed shorter GL than mul-
tiparous cows, in agreement with other studies [2, 14, 25].
The shorter GL observed in primiparous cows are probably
related to the calf weight [15] which increase quickly in the
last two weeks of gestation [37].

The heat stress seems to play an important role in GL in
temperate and hot climates. In our study, a shorter GL was
observed in June (-1.9) and July (-1.8) whereas in several
months in fall and winter the GL was longer. Similar profile
findings were observed in other studies [2, 25, 30, 32, 34].
Probably, the heat stress improves the foetal stress [9, 35],
a key step to induce the natural calving.

The present study evidenced a consistent GL decrease
throughout the study period. This observation can be re-
lated, at least in part, with the improvement of milk pro-
duction observed in the farm. The GL profile is in agree-
ment with the observed by A. Kumar et al. [13], which
observed a difference of 3.3 days between 1978 and 2013.

The overall perinatal mortality incidence was 7.38%
(71/962). Regarding the final multivariable logistic model
(p < 0.001; Table) of our study, only the twining and parity
of females showed significant effects on perinatal morta-
lity incidence. Some studies [2, 27] reported that perinatal
mortality incidence was higher for shorter and longer GL
than for median GL. However, primary factors such as pari-
ty and twinning can partially explain these variations. Even
if longer GL can be related with high calf weight, greater

dystocia incidence and stillbirth occurrence [23], twins

have more chances to present dystocia and consequently,
perinatal mortality [29]. Although J. F. Mee et al. [22] classi-
fied parity and twining as non-modifiable risk factors, twin

reduction can be induced to mitigate their adverse effects

in dairy farms [1, 20].

In our study, other than month and year effects, no
significant effects of breed sires on perinatal mortality
incidence were also observed. Nevertheless, these results
should be interpreted with caution due to the low number
samples of crossbreeding involving non Holstein-Friesian
sires, and further research is warranted. In fact, calf birth
weight, as well dystocia occurrence can be influenced by
crossbreeding [3, 5, 6].

CONCLUSION

The breed sire, twinning, parity of cows and month of
calving in temperate climate are factors that should be
taken into account for GL estimation in Holstein-Friesian
cows.

Mainly twinning, but also parity, concomitantly play a
major role in perinatal mortality incidence and should be
considered for the herd health management program of
dairy farms. We also suggest the inclusion of early ultra-
sonographic diagnosis of twins in reproductive programs
atindividual level.
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PE3IOME

fllyp — BMpYCHas BbICOKOKOHTar103Haa 601e3Hb NapHOKOMbITHbIX CENbCKOXO3ANCTBEHHbIX U AMKNX XUBOTHbIX. BnarononyyHbIMi no ALLypy fonrue
rofibl ABNATCA cTpaHbl EBponbl, CeBepHoil Amepukit n OkeaHm, 0fHaKo BUPYC LIMPOKO PacpoCTpaHeH B cTpaHax Asun v Agpuku. 3a nepuop ¢ 2010
no mapt 2019 1. 0 Hebnarononyumn No AaHHOI MHOEKLM BO BcemmpHyto opraHu3aLiio 3apaBooxpaHenua xuBotHbIx (M3b) coobuymnnn 89 ctpan
mupa. B otaenbHbix pernoHax Poccnitckoit Oefepauyin Ha NpoTAXKEHMN 3TOT0 NePUO/A TaKXKe PerncTpupoBank NoKanbHble BCMbILWKA ALypa. Lienbio
nccnefoBaHuil 6biNo n3yyeHmne HeKOTopbIX NokasaTeneil AMU300TUYECKOT0 MPOLIECCa NPy BCNbILLKAX ALLYypa Ha Tepputopun Poccuitckoit Oegepaumn.
[TpoBefeHHbIil 3NM300TONOTNYECKMIA aHANM3 OXBATbIBAET PernoHbl Poccui, B KOTOPbIX perucTpupoBani BCnbiwki Awlypa ¢ 2010 no mapt 2019T. 3a
aHanu3upyemblit Neprop cyyan ALLypa 3aperncTpupoBaHbl B 9 pernoHax Poccuiickoit Oefepauyu, B 0CHOBHOM B HaCeNeHHbIX MYHKTaX, HaxoAd-
LLMXCA B HENOCPEeACTBEHHOI BAN30CTY OT POCCUIACKO-KUTAIACKON 1 POCCUIACKO-MOHTOMbCKOI FOCyAaPCTBEHHBIX rpaHuL,. Hanbonbiuee uncno oyaros
6bin0 BbI3BaHO BUPYCOM ALLypa cepoTunoB O u A. Yalue Bcero ALLyp perncTpupoBanit y KpynHOro poratoro CKOTa 11 CBUHENA, pexe — Y 0BeL U Ko3.
AHanu3 3nn300TYECKOi CUTYaLum No ALLYpY Ha TeppuTopun cybbekToB Poccuin npoBoAMAN NyTeM OLEHKM INN300TUYECKOTO NPOLIECCa, BbIUMCNASA
CnegyloLLmMe NoKasaTenu: 400 He6aaronoayyHbIX NYHKTOB, NOKa3aTenn SMU300TUYHOCTI, 04aroBOCTI 1 3aboneBaemocTu. o KonuuecTy Hebnaro-
MONYYHbIX HaCNIEHHbIX MYHKTOB AMANPYHOT 3abaiikanbckiii u Mpumopcknii kpas. Camblil BbICOKMI Ko3QGuLMEHT 3a601eBaeMOCTH CBUHEN 0TMeYeH
B [pumopckom Kpae, KpynHoro poraToro ckota — B AMypckoii 06nactii. HanbonbLunit nokasatenb UHAeKca 3nU300TUYHOCTI 0TMeYeH B lpumopckom
n 3abaitkanbckom Kpasx. B Mpumopckom Kpae Takxe oTMeueHbl camble BbICOKMe Ko3dduLMeHTbI 04aroBocTy no Awypy 8 2014 u 2019 rr., Koraa
AlLyp 6bIN OTMEUEH Ha HECKONbKUX KPYMHbIX CBUHOGEpMAX.

Kntouesble cnosa: AWyp, BUpYC, He6narononyL|Hb|e MyHKTbI, 04aru, 3360ﬂeBaeM0(Tb, aHanus, 3nu300TN4eCKan CUTyaLnA.
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SUMMARY

Foot-and-mouth disease is a highly contagious viral disease of cloven-hoofed livestock and wild animals. Europe, North America and Oceania have long
been FMD free; at the same time, the virus is widely spread in Asian and African countries. In the period from 2010 to March 2019, FMD was notified to
the World Organisation for Animal Health (OIE) by 89 countries of the world. Local FMD outhreaks were also reported in several regions of the Russian
Federation throughout this period. The research was aimed at studying some characteristics of the FMD epidemic process in the Russian Federation. The
undertaken epidemiological analysis covers the Russian Federation regions where FMD outbreaks were reported between 2010 and March 2019. During
the period under consideration, FMD cases were reported in 9 regions of the Russian Federation, mainly in the settlements located in close proximity to
the Russia-China and Russia-Mongolia international borders. Most of the outbreaks were caused by serotype 0 and A FMD viruses. In most cases, FMD
was reported in cattle and pigs and, less frequently, in sheep and goats. The analysis of the FMD epidemic situation in the Russian Federation Subjects was
performed through epidemic process assessment based on the following estimates: the proportion of infected settlements, epidemic, contagiousness and
morbidity rates. The Zabaykalsky and Primorsky Krais have a lead in the number of infected settlements. The highest morbidity rate in pigs was recorded
in the Primorsky Krai, in cattle — in the Amur Oblast. The epidemic rate was the highest in the Primorsky and Zabaykalsky Krais. The Primorsky Krai also
accounted for the highest contagiousness rates in 2014 and 2019 when FMD occurred on several large pig farms.

Key words: foot-and-mouth disease, virus, infected settlements, outbreak areas, morbidity, analysis, epidemic situation.
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BBEJEHUE

Bo3byauTtenem siwypa AaBnseTcA BUPYC, OTHOCALLMIACA
K cemelicTBy Picornaviridae, popy Aphthovirus. K awypy
YyBCTBUTENbHbI 60nee 100 BMAOB AOMALUHUX U AUKUX
MapHOKOMbITHBIX XNBOTHbIX. 3aboneBaHve xapakTepu-
3yeTcA adpTO3HLIMU MOPAKEHNAMYU CIIM3NCTbIX 060MI0YEK,
BbICTJIaHHbIX MHOTOC/IONHbBIM 3nuTenuem, 1 beclepct-
HbIX Y4YaCTKOB KOXW. lpoABneHne KANHUYECKUX npu-
3HaKOB MOeT BapbMpOBaTb OT JIerkon A0 TAXKENON CTe-
neHn. M3 cenbCKOXO3ANCTBEHHbIX KUBOTHbIX TAXenee
OCTanbHbIX BUAOB GONEI0T ALYPOM KPYMHbIA POraTbii
CKOT 1 cBUHbY [3]. Hanbonee Bbipa)keHHas KIMHMYecKas
KapTrHa npw sillype HabnoJaeTca y KPYnHOro poraTtoro
CKOTa. Y oBeL 1 KO3, HanpoTuB, KIMHWYeCKe NPU3HaKN
ALllypa YacTo nposasBnAlTca cnabo. OCHOBHbIM MPU3HAKOM
Allypa Yy MeSIKoro poratoro cKoTa AB/IAETCA XPOMOTa.

ALy p oOTHOCUTCA K UMCiy 0CO60 OMacHbIX TPaHCrpaHny-
HbIX 60ne3Hen 1 noanexuT obasatenbHom HoTudUKaLUn
BO BcemunpHyo opraHumsaumioo 34paBoOXpPaHEHUsA Xu-
BOTHbIX (M3b). 3aboneBaHne MOXeT NpoTeKkaTb B popme
3MM300TWI 1 NAH300TUN C TAXKENbIMA SKOHOMUYECKMU
1 coumanbHbiMu nocneacTemamm [1, 8]. B annsootnyeckom
nnaHe 60ne3Hb 3aBUCUT OT YPOBHSA YYBCTBUTENILHOCTU,
TUNa BblpalMBaHNA, NIOTHOCTM 1 pa3mepa NonynAauun,
a TakXKe OT CBA3N Mmexay Humm [8].

[loBonbHO NpopomKuTenbHoe BpemMs 61arononyyHbl-
MW MO ALLYPY ABNATCA OONbLIMHCTBO CTPaH €BPOMENCKO-
ro pervoHa n AmMepuky, a Takxke OkeaHus. B To e Bpema
aHanm3 gaHHbiX M3b 1 coobLyeHmnin cpeacTB MacCoBOM NH-
dopmaumn (CMU) cBraeTenbCTByeT O TOM, UTO, HECMOTPA
Ha NprHYMaeMble Mepbl, SMN300TUYECKadA CUTYauna no
ALWYPY B MUPeE OCTaeTCcA AOCTaTOYHO HaMPAXXeHHOW 1 3a-
HOC fAllypa BO3MOXeH B Niobyto cTpaHy B fitoboe Bpems.
Mo opuymanbHbIM gaHHbIM M3b, B nepuog c 2010 no mapT
2019 r. Hebnaronony4YHbIMU Mo AWYpPY 6biNK 87 CTpaH, U3
HUX 43 adpriKaHcKme, 36 a3naTcknx, 4 ameprKaHckre
n 4 eBponenckue [9].

Hanbonbluee BAnAHVE Ha 3MM300TUYECKYIO CUTYaLMIO
no Awypy B Poccuiickon OepepaLlmm okasblBaloT Takume
npurpaHuYHble rocyaapcTea, kak MoHronua n Kutai, oco-
6eHHO yunTbIBasA MHTEHCUBHbIE TOProBble ¢BA3U Poccum
C 3TMK cTpaHamu. /1 B Ton, 1 B Apyro cTpaHe 3a nocneq-
Hue 10 net 3aperncTpupoBaHo 6onee 130 ouaros 3apake-
HUS XMBOTHbIX 3TON MHbEKLMEN.

MATEPUAJIbI U METObI

Cbop cBefeHUn 06 3NM300TUUYECKOW CUTYaUUU No
AwWypy B Poccum BbIMONMHANM Ha OCHOBE MaTepuana 6asbl
JaHHbIX M3b no yBegomMneHuAM, pa3meLlaembiM B HGop-
MaumnoHHbIX cuctemax WAHID/WAHIS, a Takke oTyeToB
Cy6beKTOBbIX BeTepUHapHbIx cny»k6 B OIBY «LleHTp Be-
TepuHapum» [9, 10]. AHan13 3NM300TUYECKON CUTyaLumn
Mo AWypy Ha TeppuTopumn cybbekToB Poccn npoogunmn
nyTeM OLEHKM 3MN300TMYECKOrO NpoLecca, AN Yero Bbl-
yncnANn cnegyrowre nokasartenu: Jono Hebnarononyuy-
HbIX NYHKTOB, NMOKa3aTesNn 3M1M300TUYHOCTM, O4aroBOCTM
1 3aboneBaemocTu.

[lonto HebnarononyyHbIX MyHKTOB ONpeaenany nyTem
BbIYMCIIEHUS MPOLIEHTHOrO OTHOLEHNA Hebnarononyy-
HbIX MO fAILLYPY HAaCEeNIEHHbIX MYHKTOB K 06LLeMy UMCIy Ha-
CeNeHHbIX MYHKTOB Ha KOHKPETHON aAMUHUCTPATUBHOM
TeppuUTOpUN; MHAEKC SMU300TUYHOCTY — NyTeM eneHuns
NPOAOC/IKUTENBHOCTM BPEMEHUN Clly4YaeB K NPOAOITKM-
TENbHOCTW aHanM3npyemoro nepuopa spemeHun. Kosd-
dMUMEHT 04aroBOCTY BbIYUCAANN NyTEM onpefeneHuns
CpeaHero yrca 6oMbHbIX XMBOTHbBIX B HEGMAronoyYHbIX

nyHKTax; 3aboneBaemocTb — nyTem feneHus ymcna 3abo-
NeBLWWX XXUBOTHbIX K 06LeMy 4nciy BOCNPUUMUUBBIX
>KUBOTHbIX [4-7].

Bce pacueTbl B cTaTbe Npou3BefeHbl MO UMetoLenca
odurLmanbHON MHPopMaL UK.

B TeKkcTe Mcnonb3yloTcA NOHATUA 3MNMN300TUYECKOTO
oyara n HebnaronosyyHoro nyHkta. Ouar — 310 n6oMn
ob6beKT/MecTo, rae o6Hapy»KeHbl MICTOYHKKM BO3OyauTena
KOHKPETHON NHOEKLNOHHOW 60Ne3HN, N3 KOTOPOro B AaH-
HbIX YCNOBMAX BO3MOXHbI €ro nepefaya v ganbHelnwee
pacnpocTpaHeHne cpefin BOCMPUMMUMBBIX XKUBOTHbIX [6].
Mpu npoBefeHUN nccnefoBaHWA HebNarononyyYHbIM cUu-
Tanu nio6oi HaceneHHbIN NYHKT, Ha TePPUTOPUN KOTOPOTO
6b11 3aperncTpupoBaH XoTa 6bl OANH Clyyal 3aboneBaHmUA
MKVBOTHbBIX ALLYPOM.

PE3YNIbTATbI W OBCYXXAEHUE

Ha npotsxeHun nocnegHnx gecat net Hebnaronony-
yre no AwWypy Ha Tepputopumn Poccniickon Oepepavmm
oTMeyvanu exerogHo. B 2015 r. HoBbIX ouaros 3aboneBa-
HuA B Poccum 3aperncTpupoBaHo He 6bifo, OfHaKo He-
6narononyyHbiM ocTaBanocb ceno Kyt 3abaiikanbckoro
kpas. C 2010 no mapt 2019 1. ALYyp B OCHOBHOM OTMeYanu
B pervoHax Poccum, umetowwnx obuyto rpaHuuy ¢ Hebnaro-
nosyyHbIMM No 3aboneBaHuto cTpaHamu. Ouaru nHbekummn
BO3HMKaNu rnaBHbIM 06Pa3oM B HaCeNEHHbIX MYHKTax, Ha-
XOAALMNXCA B HENOCPEACTBEHHOM 6NIM30CTM OT POCCUINCKO-
KUTaNCKOWM 1 POCCUNCKO-MOHTONbCKOW roCyAapCTBEHHbIX
rpanuy. B2016, a 3atem B 2017 1. 66111 3aperncTpupoBaHbl
cyyyan 3a60neBaHNA XKUBOTHBIX B POCCUMCKNX PEFMOHAX,
KoTopble paHee 6biny NpusHaHbl M3b 6narononyyHbiMuy
no Awypy (tabnuua 1), B pesynsrate Yero ana Poccum 6bino
NPMOCTaHOB/IEHO AeNCTBMe CTaTyca CTpaHbl ¢ 6naromno-
NYYHOI 30HOW MO AWypYy 6e3 BakuMHaLMK. DTOT CTaTyC
6blJ1 BOCCTAHOBJEH NLIb B Mae 2019 T.

3a nccnepgyembli nepmod BCMbIWKY Allypa 3aperu-
CTpUpOBaHbl B 9 pernoHax Poccuun. CTout oTMeTUTb, YTO
B 7 U3 HUX Hebnarononyuyve no AwWypy oTmevyanu efu-
HOX[bl (B TeYUEHMEe OfLHOrO KafleHO4apHOro roga), Mnilb
B 3a6aiikanbckom 1 MPpUMOPCKOM Kpasx ALLyp BbIABAAN
HeOAHOKpPAaTHO.

Bo3HVKHOBEHME HaMbOobLUIEro YMCa O4aroB 3a aHanu-
3Upyemblii Neprof Gblno BbI3BaHO BMPYCOM fALLypa cepo-
Tuna O. B 3a6alikanbCcKom Kpae OTMeUYEHO fBa cepoTumna —
O A. B ocTanbHbIX permoHax perucTpupoBasnm no O4HOMY
Tny Bupyca (A, O unu Asusa-1) (Tabn. 1).

B Tabnuuax 2-5 npefcTaBneHbl pe3ynbTaTbl aHanM3a
3MNN300TMYECKON CUTyaLun MO AWypy Ha TeppuTopumn
Poccun B neprog ¢ 2010 no mapt 2019 .

Mo uncny 3aboneBLUNX XKMBOTHbIX B OYarax, Kak 1 no
KONMYecTBy BOCMPUMMUMBBIX >KUBOTHbIX, nuanpyeT Mpu-
MOPCKUI Kpaii, rae B 2019 1. Awyp 6bl1 OTMEYEH Ha He-
CKOMBbKNUX KPYMHbIX cBUHOdepMax. OfHaKO Bbi3blBAOT
COMHEHUSA laHHbIe O KONMYeCcTBe 3a001eBLUIMX XUBOTHbBIX
B HMX, TaK KaK Ha [ByX CBUHOKOMM1eKcax B AHBape 2019 .
oTmeyeHa 100%-A 3a601eBaemMoCTb ALLYPOM.

Ha Takoi nokasaTenb, Kak 3aboneBaemocTb, 3Hauu-
TeJibHOe B/IMAAHNE OKa3blBAET He TONbKO TOYHOCTb Npefo-
CTaBSIEHHOW BeTepUHapPHON cny»6oin nHpopmauumn o6
UHMLMPOBAHHOM MOrosIoBbe, HO 11 CBOEBPEMEHHOCTb
NOCTaHOBKM AnarHosa. B Poccum npu Bcnbiwke Awypa
NPOBOAAT HEMeLNeHHbIN Y60 (YHNUTOXeHNe) BCex BOC-
NPUYMUMBBIX XMBOTHbIX B o4arax. ToT paKT, uto npu 6onee
paHHen fMarHoCTNKe U NPUHATUM CAHUTAPHO-OrPaHNYK-
TeNibHbIX Mep 3aboneBaeMoCTb OYAET HUKE, YEM B Cllydae
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Tabnuua 1
fluyp B pernonax Poccuiickoii @epepauyn ¢ 2010 no mapr 2019 . [9]

PeruoH (cepotun)

Amypckas obnactb (A)

3abarikanbckuii kpait (A)

Kabapanno-bankapckas Pecnybnuka (A)

Kpactopapckuit kpait (A)

Pecnybnuka bawkoptoctaH (0)

Konuuectgo ouaros B rog

Tabnuua 2

WToroBble cTaTUCTUYECKNE NOKa3aTen, XapakTepusyioujne 3NN300THYECKUII npouecc

npu Awype B Poccniickoii Oepepauun ¢ 2010 no mapr 2019r.

Yucno 3a6onesiunx
XMBOTHBIX [9]

YnCno K1BOTHBIX
B ouarax [9]

Amypckas obnactb

3abaiikanbckuii kpait

KapauaeBo-Yepkecckas
Pecnybnnka

[Tpumopckmit Kpaii

XabapoBckuii kpait

061ee uncno
HaCeNEHHbIX
MyHKTOB [2]

Jlona Hebnarono-
NYYHbIX MYHKTOB

Konnuecteo
HebnarononyyHbIx
NyHKTOB [9]

NHpekc
3NN300TUYHOCTH

eCTeCTBEHHOrO Pa3BUTUA SMN300TNUYECKOrO NpoLiecca, co-
MHEHWI He BbI3blBaeT.

KoadodurumeHT 3abonesaemoctu 6bi1 paccuntaH ans
Kax<aoro BrAa BOCNPUNMUMNBBIX XMBOTHbIX B O4arax B pas-
pese 10 neT 1 No pervoHam.

Kak ynomuHanocb Bbllwe, Hanbonbluas 3abonesae-
MOCTb OTMeuYeHa cpeau cBuHen B 2019 r. Bbicoknin noka-
3aTeslb TaK>Ke 3aperncTprpoBaH Cpefn MeNkoro poraTtoro
ckoTta B 2017 r.n cBuHen B 2014 . B ctapgax KpynHoro pora-
TOro ckota KoadpdurumeHT 3aboneBaemMocTyi BapbupyeT oT
4% B 2014 1. 00 50% B 2018 1. (TAbN. 3).

B pacueTax no pervioHam cambiii BbICOKUI KO3ddu-
LUMeHT 3aboneBaeMocCTV CBUHEl OTMeyveH B [pumop-
CKOM Kpae, MeNIkoro poraTtoro ckota — B Pecny6nuke

BballKopTOoCTaH, KPYnHOro poratoro ckoTta — B AMypCKo
obnactu (Tabn. 4).

Yaule Bcero fAWyp perncTpupoBanu y KpyrnHoro pora-
TOro ckota (47%) n cBuHel (34%). B 19% cnyyaes Awyp
3aperncTpupoBaH B ouarax, rae Cogepkanmcb CMeLlaHHble
CTafja XMBOTHbIX: KPYMHbIA pOraTbiii CKOT U CBUHbU UMK
KPYMHbIN 1 MENKWI poraTbiil CKOT (puc. 1).

Mpw npoBefeHnN nccnefoBaHnA He61aronoNyyYHbIM
cunTanu no6oN HaceneHHbIN NYHKT, Ha TeppUTOPUN KO-
TOporo 6bln 3aperncTpmpoBaH XoTa 6bl oguH cnyyvan
3a6051eBaHNA XKMBOTHbIX ALLYpPOM. Hanbonbliee Konm-
YyecTBO HebnarononyyYHbIx NyHKTOB 3a noutu 10-neT-
HUI Nepuop oTmeuyeHo B 3abalikanbckom u Mpumop-
CKOM Kpasx. HavmeHbluee yncsiio HebnarononyuHbix
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Tabnuya 3

Koa¢¢uuuenr 3a6onesaemoctu (k__ ) npu Awype B Poccniickoii tDenepauuu no rofam

3a6on.

(BUHBM
foa Konuuecto 3a60neBLumx / Konuuecto 3a6oneBLumx/ Konuuecto 3abonesLunx / Ko
. (1]
BOCMPUNMUMBDIX K s BOCMIPUUMUMBDIX Ko ¥ BOCMIPUUMUMBDIX 3abon.’

207/2351 52/662 99/232

Tabnuua 4
Koa¢puument 3a6oneBaemocty npu Awype no peruoHam Poccuiickoii Qepepanum B 2010 — mapre 2019r.

Konuuecrso Koaduument
Peruon Bup xuBoTHOrO Konuuecto 3abonesLunx .
BOCTIPUUMUMBDIX 3abonesaemoctu, %
19

1561
Amypckas obnactb MPC 385 154 40
CBUHBIN 125 7 55
| twesgne | W | ow | owom
KPC 23065 3 14
3abaiikanbckuii kpaii MPC 1732 67 4
(BUHbY 3843 249 6,5

Kapauaeso-Yepkecckas Pecnybnuka

KPC 609 89 14,5
[Tpumopckmit Kpaii MPC 47 22 47
(BUHbBI 95886 90080 94

XabapoBckuii kpaii CBUHbBI 1751 159 9

nyHKTOB (0T 1 o 2) BbifiBNIeHO B 4 pernoHax Poccuu: PacnpocTpaHeHHOCTb 60MIe3HN B KaXXJOM peruoHe
BO Bnagummpckoit o6nactu, XabapoBckom Kpae, B Ka-  cTpaHbl onpegensny nyTem BbluMCieHUs JONU Hebnaro-
pauyaeBo-Yepkecuu n KabapguHo-bankapuu. B octanb-  MoayyHbIX MYHKTOB — OTHOLIEHMWS yncna Hebnarononyy-
HbIX PErroHax OTMe4YeHo OT 3 f0 5 He6NaronoflyuHblX  HbIX HACENIEHHbBIX MYHKTOB K 06LLeMy YnACy HaceneHHbIX
nyHKTOB: B KpacHogapckom Kpae, AMypcKkol obnact  NyHKTOB B pervioHe (obnactu, Kpae, pecnybnuke) [6, 71.
n Pecny6nuke balwkopTocTaH. Mo pe3ynbTaTam NOACYETOB BbISIBNEHO, UTO HanbOsbLLee
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pacnpocTpaHeHue Awyp nonyymn B Npumopckom un 3a-
6alikanbCKOM Kpasx, a Takke B KapauaeBo-Yepkecckon
Pecny6nuke, rae 3abonesaHue 6b110 3apErNCTPUPOBAHO
B 2013 . (puc. 2).

[lns BbIsAiBNEHWA CTeNeHN He6IAarononyyns BbIUNCANN
VNHAEKC 3MN300TUUYHOCTU U KOIOOULIMEHT 0YaroBOCTy.

MHpEeKC 3MM300TUYHOCTU — PEeTPOCMEKTUBHbBIN MNO-
Ka3aTeflb HaMPAXEHHOCTN 3NM300TUYECKOWN CUTYaL K.
XapaKtepusyeT BpeMeHHOe NposBrieHre 60ne3Hu, T. e.
OLeHMBaeT 3N1300TMYECKYI0 CUTYyaLio Mo BpemeHn [8].
B nccnepoBaHumM faHHbIN NOKasaTenb BbIYUMCIAIM KaK OT-
HOLUEeHMe YNCAa JIeT, B TeYeHMe KOTOPbIX Ha AaHHOW KOH-
KPEeTHOW TeppUTOpUM PErNCTPMPOBany 6onesHb, K Yncny
neT HabnopgeHna. CpaBHMTENbHaA OLLEHKa MHAEKCa 3Mn30-
OTUYHOCTU MO pervoHam Poccuinckonn Gegepaunn, B KOTo-
pbIX 32 aHaNM3UPyeMblli NePUOA PErMCTPUPOBANIM Clyyan
AlLypa, MoOKa3aHa Ha puUcyHke 3.

CpenHun nokasaTtenib MHAEKCA 3NU300TUYHOCTM B pe-
rMOHax, rAe perncTprpoBan BCrbIWKK ALLypa, paseH 0,19.
B 3abalikanbckom 1 MprMopcKkom Kpaax nokasaTenb WH-
[eKca 3Nn300TUYHOCTY Bblllie CpefiHero.

KoadduumeHT ovaroBocTn oTparkaeT MHTEHCMBHOCTb
TEUYEHUA N XapaKTep NPOABMEHNA SNU300TUYECKOro NpPo-
Lecca. Ero onpepgenanu nytem geneHns Konnyecrsa 3abo-
NEeBLUMX XMBOTHBIX Ha YACIIO HE6NAronosyYHbIX MYHKTOB
B pa3pese pervioHa. [laHHbI noKasaTenb Obin BbluMCEH
no KaXxAoMmy rogy aHanumsmpyemoro nepuopa (tabn. 3).
B 3abaiikanbckom Kpae Ko3hpoULUMEeHT 04aroBoCTu Kose-
6netca ot 202,38 2013 1. go 2 B 2019 r. B Mpumopckom
Kpae, HarnpoTuB, OTMEeYeH POCT fAHHOIO NoKasartena ¢ 55,5
B82012r.005372,682019T.

3AKJTOYEHWE

Ha tepputopun Poccuinckon ®epepauunn c 2010
no 2019 r. BeTeprHapHble CNeLnanncTbl eXerogHo oTme-
Yanu Hebnarononyyue no AwWypy. B aHanusnpyemblii ne-
pvog (2010 - mapt 2019 r.) AWyp B OCHOBHOM perncrpu-
poBanu B permoHax Poccuu, nmetowmx obLyio rpaHmly
C HebnarononyyYHbIMM Mo 3aboneBaHNIO CTPaHaMK.

3a yKasaHHbIli nepuog 3aboneBaHne XUBOTHbIX ALLY-
pOM OTMeUeHO B 9 pervoHax cTpaHbl: AMypckon 1 Bnagu-
MUpcKon obnactax, Pecnybnuke bawkopTocTaH, Kabap-
avnHo-bankapum n KapauaeBo-Yepkecuu, 3abaiikanbCKom,
KpacHogapckom, Mpumopckom n XabapoBCKOM Kpasx.
HanbonbLuee uncno ouaros 66110 BbI3BaHO BUPYCOM ALLY-
pa cepotnos O 1 A (43 1 24 oyara cooTBeTCTBEHHO). Ofu1H
ouar Auypa cepoTtvina A3na-1 3apernctpmuposaH B 2016 T.

B nepuop c 2010 no | kBapTan 2019 r. BKNOUMUTENBHO
Haubonee YacTo ALWYP PErucTPMpPOBaNU y KpPyrnHOro po-
ratoro ckota (47%) n ceuHen (34%). B 19% cnyyaes Aawyp
BbIABJIEH B OyYarax, rae cofepaimcb CMellaHHble cTaga
KMBOTHBIX (KPYMHbIA POraTbii CKOT Y CBUHbWU UK KPYyn-
HbIV U MeNKuiA poraTblii cKoT). Mo KonnuecTBy Hebnarono-
JIYYHbIX HAaceeHHbIX MYHKTOB NuAnpyoT 3abalikanbCcKui
1 MprMopcKnin Kpas. Tak»Ke B 3TUX pervoHax Hanbonbliee
yncno 3a6oNeBLUNX Y YHUUTOXKEHHbIX >KUBOTHbIX.

Camblli BbICOKMI Ko3dduumeHT 3abonesaemocTtu
CBUHeN oTMeueH B [PMMOPCKOM Kpae, KPYMHOro pora-
TOro CKOTa — B AMYpPCKOI 0611acTi, @ MeJIKOro poraToro
ckoTa - B Pecnybnuke bawkopTocTtaH. Hanbonblumin no-
KasaTesNlb MHAEeKCa 3MN300TUYHOCTU OTMeYeH B 3abaii-
Kanbckom 1 lMprmopckom Kpasax. B cemmn octanbHbIX
cybbeKkTax AaHHbIM NokasaTenb pasBHaAnca 0,1. CpegHui
nokasaTtesb MHAeKCa SMN300TUYHOCTY B PErMOHaAX, FAe pe-
rMCTPUPOBANM BCMbILKM ALLYypa, paseH 0,19. Hanbonbliee

M KpyNHbIA poratbiii ckoT B CMeLlaHHOoe NOroioBbe M CBUHbU
Puc. 1. CoomHoweHue 3ape2ucmpupo8aHHbIX C/1y4aes auypa
y pasHeix 8uUO08 XuBomMHbIx 8 Poccutickoti Qedepayuu

8 nepuod c 2010 no mapm 2019 2.

pacnpocTpaHeHue Alypa oTMeyeHo B [Tprmopckom un 3a-
6alikanbCKOM Kpasix, a Takxe B 2013 r. B KapauaeBo-Yep-
Kecckon Pecny6nvke. Camble BbiCOKME KOIPPULIMEHTDI
04aroBOCTU MO ALYPY perncTpuposany B MNprmopckom
Kpae, rae B 2014 12019 rr. Awyp 6bin 0OTMEYEH Ha HECKOJTb-
KUX KPYMHbIX CBUHOGEpMaX.

KoHpnukm uHmepecos. ABTOpbI 3aABNAT 06 OTCYT-
CTBUU KOHPMMKTA HTEPECoB.
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Puc. 2. [lons Heb6/1a20n01yYHbIX NO AWYPY NYHKIMOB 8 pe2uoHax
Poccutickoti ®edepayuu (2010 — mapm 2019 2.)

HHpaeke 31300 THYHOCTH

Xa6aposckwii kpaii  WE—— 0,1
Pecnybamka bawkoprocraH  WEe—_— 0,1
MpuMOpCKKii Kpaii  I—— 0,3
KpacHogapckuii kpai — 0,1
Kapauaeso-Yepkecckan Pecn. W 0,1
Kabapanno-bankapckas Pecn. WSS 0,1
3a6aiiKa/IbCKMi KDaii T 0,7
Bragumupckan obnacto  NEE—— 0,1
Amypckan obnacto  WEE—-_ 0,1

0 01 0,2 03 04 05 0,6 0,7 038

Puc. 3. iHOekc 3nusoomuyHocmu AWypa 8 pe2uoHax
Poccutickoli ®edepayuu
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Tabnuua 3

Koaddpuument ovarosoctu no awypy B pernoHax Poccuiickoit Qepepaumn

Pervon

2011

Amypckas obnactb

3abalikanbckuii kpait

KapauaeBo-Yepkecckas Pecnybnuka

[Tpumopckuii kpait

XabapoBckuii kpait

2. O6LepOCCMiicKMiA KnaccndukaTop TeppruTopuin MyHULMNANbHbIX
obpasoBaHmit. - URL: http://www.oktmo.ru/analytics_localitybysubjects
(nata obpatleHus: 18.04.19).

3. Owm6bKM NPU KIIMHUYECKON ANArHOCTMKe ALlypa Y KPyNHOro pora-
Toro ckota / A. B. MueHko, B. A. Muerko, I. A. Ixxaunuaw [v ap.] // Bete-
puHapua KybaHu. - 2014. - N 1. - C. 22-23.

4. PekomeHAaLVM MO METOAVKE 3MU300TONOMMYECKOTO UCCNe[oBa-
Hua / coct.: U. A. bakynos, I'. T. lOpkos, A. . NMeckoaukos, B. A. BeaepHu-
KoB. - lMokpos, 1975.-73 c.

5. Tapwwuc M. T., KoHcTaHTuHOB B. M. MaTtemaTtyeckme metofbl B 3nu-
3o00Tonorunn. — M.: Konoc, 1975. - 176 c.

6. SMM300TONOrMYECKMiA NEKCUKOH: yueb. nocobue / B. B. Makapos,
A. A.Tyces, E. B. TyceBa, O. . Cyxapes. - M.: Konoc, 2001. - 176 c.

7. 3nn3ooTtonorus n nHdekynoHHble 6onesnmn / A. A. KoHonaTkuH,
B.T. Aptemos, U. A. bakynos [ aip.]; noa pep. A. A. KoHonaTkunHa. — 2-e u3g,,
nepepab. n gon. - M.: Konoc, 1993. - 687 c.

8. Infection with foot and mouth disease virus // Terrestrial Animal
Health Code / OIE. - 2018. - Vol. 2, Chap. 8.8. - P. 433-464.

9. World Organization for Animal Health. — URL: http://www.oie.int/
(naTa obpatyeHus: 18.04.19).

10. World Reference Laboratory for Foot-and-Mouth Disease
(WRLFMD). - URL: http://www.wrlfmd.org/ref-lab-reports (aata obpatye-
HuA: 14.03.19).
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PE3IOME

B cTaTbe npeacTaBneHbl peynbTaThl aHanN3a NU300TUYECKOIA CUTYaLIMK MO MHOEKLMOHHBIM 60NE3HAM XMBOTHDIX, NOANEXALMM 0643aTeNbHOI
HoTUdMKaLwn Bo BcemmpHyto oprann3aumio 3apasooxpaerina (MIb): awypy, adpukaHckoii n knaccuyeckoii Uyme CBUHeNA, 3apa3HOMY Y3eNKOBOMY
AepMaTUTy KPYMHOr0 POraToro CKOTa, 0Cne 0BeL, 1 K03, BbICOKONAToreHHOMY rpunny nTu. B pabote npefctasneHbl cBeeHna no Hebnarononyumio
Poccuiickoii Denepauyu no nepeuncneHHbIM 3aboneBaHuAM B pa3buske no cybbekTam, a Take aHa (paBHUTENbHAA XapaKTepUCTUKA AaHHbIX 33
2017 12018 rr. Kpome Tor0, aKLieHTMPYeTCA BHIUMaHME Ha HEKOTOPbIX 0COBEHHOCTAX INM300TUYECKOT0 MPOLIECca B 3aBUCUMOCTH OT ce30Ha. Poccuii-
ckaa Depepauma NpoLoMmKUTENbHbIA NepUog BpemMeHu ABNAETCA HebnarononyyHoil no pagy 0co60 onacHbIX MHGEKLMOHHBIX 6one3Helt KUBOTHDIX,
TaKUX Kak aQpukaHckan n Knaccuyeckas yyma CBUHeN, ALyp, 3apa3Hblil y3enKoBbli (HOAYNAPHbIA) AepMaTUT KpYMHOTO poraToro CkoTa, ocna
MENKOro poraToro CK0Ta, BbICOKOMATOreHHblil FpUAN NTUL,. BbiwenepeuncnenHble nHOEKLMM HAHOCAT 3HAUNTENbHDIIA YLLEep6 XNUBOTHOBOAYECKON
0TPACIN CTPaHbI, YTO TaKXe 0TPULATENbHO CKa3blBAeTCA Ha ee IKCMOPTHOM MoTeHLMane. AHanu3 3NU300TYECKON CUTYaLIK N0 adPUKAHCKOI uyme
(BVHeil NOKa3blBaeT cTabunbHoe Hebnarononyuue Poccuiickoit Depepauun ¢ TeHAeHuMel reorpaduyeckoro pactumperna snuootu. Hecmotpa Ha
TO YTO YMCIO BHOBb BbIABNEHHBIX B 2018 I. BCbILUEK adpUKAHCKOI YyMbl CBUHEN NOYTI B A1Ba Pa3a MeHbLLe No cpaBHeHuto ¢ 2017 r., cuTyauua no
3TOMy 33601eBaHMK 0CTAETCA HaNPAXeHHOIA. [IPorHo3 No-npexHemy HebnaronpUATHBIIA. 3apa3Hblil y3eNKoBbIi AepMaTUT perucTpupytoT B Poccuit-
ckoit Denepauim yxe yeTbipe roga. Mpn 3Tom ¢ KaxAbIM rogom 60ne3Hb 0XBaTbIBAeT Bce HOBble Tepputopuu. 0cobyto 03a60ueHHOCTb Bbi3blBaeT
3NM300TUYECKAA CUTYaLNA NO BbicOKonaToreHHomy rpunny ntuu: B 2018 1. 66110 BblABAEHO 82 BCMbILLKI B NONYAALNM AOMALLHEN NTULbI. JaHHbIi
nokasatenb B 2,3 pa3a npeBbicun yposeHb 2017 1. Kpome Toro, HameTunach TeHAEHLUMA K pacumpenuio ann300tun. Tak, B 2018 r. rpunn nTu 6bin
3adUKCMpOBaH Ha Tepputopun cemu cy6bekTo Poccuitckoit Oepepauim, paHee 6narononyyHbix no AaHHoN 6one3nu. Inu300TYeCKaA CUTYaLNA
10 ALLLYpY, 0CMie MeNKOro PoraToro CKoTa, Knaccuueckoi uyme cBiHeil B 2018 1. ocTaBanacb cTabunbHo He6narononyyHoil.

KnioueBble cn10Ba: ALLLyp, appuKaHCKan UyMa CBUHEIA, KNaccuueckan uyma CBUHeiA, 3apa3Hblii y3enkoBblii aepmatut KPC, ocna, rpunn nruy.
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SUMMARY

The paper presents the results of analysis of epidemic situation on infectious animal diseases subject to compulsory OIE notification: FMD, African swine
fever, classical swine fever, lumpy skin disease, sheep and goat pox, and highly pathogenicavian influenza. The paper presents data on the specified diseases
situation in the Russian Federation, broken down by Subjects, and also provides a comparative description of the data for 2017 and 2018. Besides, attention
is focused on some features of the epidemic process, depending on the season. For a long time the Russian Federation has been infected with several highly
dangerous animal diseases, such as African and classical swine fever, FMD, lumpy skin disease, sheep and goat pox, and highly dangerous avian influenza.
The specified above infections cause great damage to animal husbandry in the country which has a negative impact on its export potential. Analysis of
the ASF epidemic situation demonstrates that the Russian Federation has been permanently infected and there is a trend for the geographic spread of
the epidemic. Despite the fact that the number of ASF outbreaks newly detected in 2018 is almost half that of 2017, the situation remains tense. The
forecast s still unfavorable. Lumpy skin disease has been reported in the Russian Federation for four years already. Herewith, from year to year the disease
has been invading new territories. The HPAI epidemic situation is of great concern as in 2018 82 outbreaks were reported in poultry population which is
2.3 times more than in 2017. Besides, there is a trend for the epidemic extension. Thus, in 2018 avian influenza was reported in previously disease free
Subjects of the Russian Federation. In 2018 the Russian Federation remained permanently infected with FMD, sheep and goat pox, and classical swine fever.

Key words: FMD, African swine fever, classical swine fever, lumpy skin disease, pox, avian influenza.
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BBEJEHUE

OnepaTnBHOCTb 1 3G PEKTUBHOCTb NPOTUBOSMN300-
TYecKor 1 NpPodUNaKkTUYeCcKon feATeNIbHOCTY B NEPBYIO
oyepefb 3aBUCUT OT TOrO, BNAAET NN BETEPMHAPHbIe
CrnewLmanuncTbl AOCTOBEPHON 1 MONTHON HpopMaLmen 06
3MN300TNYECKONM CUTYaLMn Ha BBEPEHHbIX 1 cOnpeaesb-
HbIX C HUMK TeppuTopusax. OcobeHHOo BaxXHO obnafgaTtb
CBOEBPEMEHHO 11 aKTyanbHOMN nHpopmaLmen o 6onesHsx,
noanexawymx obasatenbHon HoTndUKaumm Bo Bcemmphyto
opraHv3aunio 3apaBooXpaHeHNA XNBOTHbIX (MDB).

Poccuiickaa ®efepauna ctaumoHapHo Hebnarononyy-
Ha no pAgy 0cobo onacHbIX 6one3Hel XXUBOTHBIX, B TOM
uncne Awypy, 3apasHomy ysenkosomy gepmatuty (3Y)
KPC, BbicokonaToreHHOMy rpumnmny ATuL, ocre oBeL, 1 KO3,
Knaccuyeckom 1 adprKaHCKom Yyme CBUHEN.

MATEPWANTbI N METO[ bl

B paboTte mcnonb3oBaHbl odpuLManbHbie AAHHbIE
M3b [3] n OIBY «LeHTp BeTepuHapun» MuHnctepcTBa
cenbckoro xo3ancTea PO 06 anmn3ooTnyeckorn cutyauum Ha
TeppuTtopum PO [2]. O6paboTky nHbopmaLmm nposogmnm
MeTOLIOM peTpocneKkTMBHOro aHanusa [1]. C uenbto yHupu-
Kauuu 1 CpaBHEHWs MOJSTlyYeHHbIX AaHHbIX MCMONb30BaHbI
cnegyiowme nokasatenu: Hebnarononyyve (KOnM4yecTso
He6/1aronosyyYHbIX NMyHKTOB) 1 3ab0neBaemMoCTb (4ncso
3a60M1€eBLUNX XKNBOTHbIX).

CraTtucTnyeckyio 06paboTKy pe3ynbTaToB MPOBOAU-
NN C NCMONb30BaHMEM MaKeTa NPUKAAgHbIX NPOrpamMmm
Microsoft Office Excel.

PE3YNIbTATbI W OBCYXXAEHUE

Awyp

B 2018 1.8 M3b 66110 HOTUULMPOBAHO NATb BCMbILEK
Allypa XNBOTHbIX, MPOK30LWeAWNX Ha TeppuTtopumn PO.
3aboneBaHue BbIABNANN B NONYNALMUAX KPYMHOFO U Meni-
KOro poraTtoro cKkota. Bce BCMbiLKYM Gbln JIOKanM30BaHbl
Ha TeppuTopun bop3rHCcKoro paioHa 3abalikanbCKkoro
Kpas (B6113u rocyfapCcTBeHHON rpaHuLbl ¢ Pecnybnunkoi
MoHronwven).

B 2017 ropy 6bino Takxke 3aperncTpMpoBaHo NATb
ouaroB fAwypa B ogHOM cybbekte PO - Pecnybnuke
bawkopTtocTaH.

AgppukaHckas yyma ceuHeli

AdpukaHckas yyma ceuHelr (AYC) Bnepsble 6bina 06-
Hapy»keHa Ha Tepputopun PO B HoAbpe 2007 r. (cnyvan
3aboneBaHuA guKoro KabaHa BbiABNEH Ha TeppuTopuUn Ye-
yeHckol Pecny6nuku, rpaHudalyeii ¢ Mpysueit). C 2007 r.
BCMbIWKM 3a60JIeBaHUA PErncTpupyoT NpakTUYecKku

ﬂﬂlﬂ]l%lu

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Puc. 1. lodosasa ouHamuka Hebnazonosny4dusa no AYC 8 mpex
nonynayusax: co8okynHou, cauHel, kabaHos (2007-2018 22.)
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Kaxkapbln mecay. ExerogHo PO HoTuduumpyet 8 M3b (no-
CcpeacTBoM 3neKkTpoHHoM nnatdopmbl WAHIS) ot 53 go
298 ouaros AYC (ncpeque = 109). TepputopmanbHoe pac-
LIMPEHME SNMN300TUM SOCTUMNO NPAKTUYECKN KaTacTpodu-
yecKkrx MaclTaboB. 3a Becb nepuop HabnogeHus (c 2007
no 2018 r.) Hebnarononyuune no AYC perncTpmpoBanu Ha
TeppuTtopumn 51 cy6bekta PO. Mpryem B 60nbLIMHCTBE
CJlyyaeB CMTyaLMA He OrpaHMyYMBanach Cnopaanyeckmm
BCMblWKaMn. Hepefiko, mocne nepBoro BbiABNEHNA UHEK-
LK, B pErvoHe NpoAosiKanu BO3HNKaTb BCe HOBble o4aru
AYC BNNIOTb A0 NPU3HAHWA 3apa)KeHHON TePPUTOPUM SH-
AEMUYHON Mo fJaHHOMY 3ab051eBaHMIo. 3a4acTyto K pacnpo-
cTpaHeHunio AYC Ha paHee 651aromnonyyYHbIX TEPPUTOPUAX
npuBoaNT 6ECKOHTPObHOE CcofiepKaHne CBMHEN, Heco-
65110eHe BeTepUHAPHO-CaHNTaPHbIX NPaBWI, a TakKe Mo-
MbITKN XO3A€B CKPbITb 3a60/1€BaHNE KNBOTHbIX, CONMPOBO-
»KOaoLWmeca CTUXUNHBIMI CBankaMuy TPYNOB 3apakeHHbIX
CBUWHe B MeCcTax CBOOOAHOro JOCTYMNa ANKOro KabaHa (ne-
COMOJIOChl, OKpPauHbl cen 1 aepeBeHb). logobHble cnyyan
CTaHOBATCA NPUYMNHON pacnpocTpaHeHua AYC B Taknx pe-
rMoHax, Kak, Hanpumep, Teepckas, Tynbckasa, MockoBcKas
obnactu n gpyrue cy6bekTbl LieHTpanbHoro dpepepanbHo-
ro okpyra. Camble MaclTabHble anv3ooTnn B Poccun Ha-
6noganucb B2011,2016 12017 rr. Tak, B 2011 r. A4YC 6bina
BMepBble BbisiB/IeHa B ceMU paHee 61arononyyHbix cyob-
ekTax PO, B 2016 - B wecTtn, B 2017 — B BOCbMU. ECniv paHee
(BnnoTb fo 2016 1) ana anuzootun AYC Ha Tepputopun PO
6bls1a bosiee CBOMCTBEHHA TeHAEHUMs K AndPy3HOMY pac-
NPOCTPAHEHMIO C HEOOJBLUVIM KONIMYECTBOM BbIHOCOB Ha
JanbHue paccTtosiHus, To B 2017 I. HOBble ovarn GpuKcnpo-
Basv B reorpadunyeckmn yaaneHHbIX OT SHAEMUYHON 30HbI
pernoHax Cnbmnpckoro n Ypanbckoro dpefepasnbHbiX OKpy-
ros: MipkyTckoi, Omckon, YenabuHckom, TiomeHCKon 06-
nactax, KpacHosapckom Kpae u fimano-HeHewLkom aBTOHOM-
HOM OKpyre. B faHHbIX pernoHax MHdeKUrsa He Nonyyunia
LIMPOKOrO pacnpocTpaHeHus. Bo3HMKHOBEHMe BCMblllek
B BblLUenepeyncyieHHbIx cybbektax PO ¢ 6onbluoii goneit
BEPOATHOCTU CTano ClefiCTBMEM XO3ANCTBEHHON feATeslb-
HOCTM YenoBeKa, T. €. Ha MePBbIV M1aH B PacnpoCcTpaHeHnm
NHPEKLNN B 3TO BPEMA BbIXOAUT aHTPOMOreHHbIN GpakTop.
[loBONbHO NoKa3saTesNibHbIM C 3MN300TUYECKOW TOYKN 3pe-
Hus ctan ¢akT BbiaeneHuss AYC B 2016 1. B KanuHuHrpag-
cKkow obnacTu. CUTyaums C LUMPOKMM PacnpoCcTpaHeHUeMm
nHbekumn B grukon GpayHe norpaHmnyHbIx ¢ Poccueln eBpo-
NencKnX CTpaH No3BoNAeT C BbICOKOM CTENEHbIO BEPOAT-
HOCTK nNpeanonoXxutb 3aHoc AYC B KannHuHrpaackyto
0611aCTb MUTPUPYIOLWLMUN KabaHaMu.

Hapsagy c oxsatom anusootumen AYC Bce HOBbIX TeppU-
TOpWI cnepyeT OTMETUTb TEHAEHLMIO K 0340POBIEHNIO pe-
FMOHOB SHAEMUYHOW 30HbI. Tak, 60NbLINHCTBO Cy6beKToB
tO>kHoro n CeBepo-KaBka3sckoro ¢peaepanbHbIX OKPYros,
rae B nepBble rofbl MOCe 3aHOCa eXerofHO BbiABNANIMN
3HauuTeNnbHOe KonnuecTtso Benbiwek AYC, B 2016-2018 rr.
COOOLLEHMNI O HOBbIX OYarax He MOCTYMano Uy coobuya-
NOCb TOJIbKO O efIMHNYHBIX cilyyasnx. B cBA3u ¢ oTcyTCTBY-
eM Nporpammbl roCyfapCTBEHHOrO MOHUTOPUHra HeT
YeTKMX OKa3aTeNbCTB AENCTBUTENBHOMO Gnarononyyms
pervoHoB tora PO. CoxpaHaeTcA BepOATHOCTb COKPbITUA
nHdopmalmm o 3abonesaHum.

Ha puricyHke 1 npepcraBneHa guHaMmmka Hebnaronony-
yna PO no AYC no rogam B Tpex Nonynaumax >KUBOTHbIX
(COBOKYMHOW, a TakXe OTAeNbHO CBMHEN 1 KabaHOB), UTO
no3BosiAeT NPoCneAnTb N3MEHeHNe 3MM300TUYECKON CU-
Tyauuu 3a BeCb Ucciefyemblii nepuog Hebnarononyunsa
(2007-2018 rr.).
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Tabnuua 1
Jnu3zooTuyeckas cutyauua no A4CB PO B 2018 r.

KonuuecTBo BerbllLek
ara perucrpauum ara
DE I|11e BEVI B(I‘IEIUJHKVI 03710] osnguvmc ObekTa
1 8

benropoackas obnactb

05.01.2018 15.11.2018

KpacHogapckuii kpait n 12.02.2018
(aparoBckas 06nacTb n“ 23.08.2018
JNeHnHrpagckas obnacts — 19.11.2018
Huxeropopckas o6nactb 24.12.2018
/BaHoBcKas obnactb —“ 03.09.2018
Hosropoackas obnactb —“ 23.11.2018
PoctoBckan obnactb —“ 26.10.2018
Nuneukas obnactb —“ 07.11.2018

M3 pucyHka 1 BUAHO, YTO Ha HayasbHbIX 3Tanax pas-
BUTUA 3nn3oo0tum (2008-2011 rr.) YMCNO BbISIBAAEMbIX
0oyYaros B NOMNyNALMM JOMALLIHUX CBUHEN MpeBannpoBa-
JI0 HaJ TakoBbIM B AuKoW dayHe. B 2012 r. KonmyecTBo
BCMblleK 3aboneBaHns B NONyNALMM ANKOTro KabaHa 3a-
METHO BO3POC/O M NPaKTUYECKN AOCTUTIO YPOBHA He-
6narononyuns cpeay AOMALUHUX CBUHEN. 3HAUYNTENbHO
YXyALWnnach snnsootnyeckasa cutyauma no A4YC 8 2013 .
3a CYeT yBeNMyeHna Yncna cyiyyaes 3abonesaHua B Au-
Ko dpayHe, Korga KoimyecTBO BHOBb BbISIBJIEHHbIX 3@ rof,
Heb6N1aronosyyYHblX NYHKTOB MPEBbLICUI0 CYMMapHOe 1xX
KOJIMYeCTBO 3a BeCb Npefblaywnii nepron HabnogeHus
(2007-2012 rr.). Tak, 3a nsATb net ¢ 2007 no 2012 r. 6610
3apeructpupoBaHo 128 scnbiwek AYC cpeaun anKKX Ka-
6aHoB, Toraa Kak B 2013 1. ux Konnuyectso coctasuno 150.
O61uee yncno ovaros AYC B 2013 . gocTurno 228, uTo
B TPW pasa Bbllle CpeAHerofoBOro nokasarend 3a npe-
Ablgywme natb net (n = 76). Cnegyet OTMETUTD, UTO TakoW
0uYeBUIHbIN BCNeck Hebnarononyums obycnoBeH, Be-
POATHO, He CTOMbKO peanbHbIM YXyALIEeHNEM CUTyaLun,
CKOJIbKO YCUJIEHEeM HafI30PHON AeATeNIbHOCTU BeTepu-
HapHbIX cny»6. BonblMHCTBO HEGNAronoNyyYHbIX MNyHK-
ToB B 2013 1. Habntoganocb B CMoneHcKon o6nactu, rae
nocne nepsblX CJlyyaeB BbiABeHNA NHEKUMY Havanca
MacCoBbI/i OTCTPEen KabaHOB C NOCNEeAYOLWUM MOro0B-
HbIM nccnepgoBaHiem ux Ha AYC. MpaKTnyeckn Kaxkabin
cnyyaii BbifiBNeHNA 60JIbHOMO XMBOTHOMO 0603Havancs
B OTYETax Kak ouar, 4To 1 NPUBESIO K CKauKy nokasartens

Hebnarononyuusa, B 4eACTBUTENILHOCTU 06YCNOBIEHHOTO
runepanarHocTukon. B 2014 r. KonnyecTso BCMblLEK 3a-
6oneBaHVsA B NONyNALMM AUKOro kabaHa coctaBuno 60%
oT obulero Hebnarononyuus, B 2015 r. AaHHbIN NoKasa-
Tenb cHU3UNCA ao 47% (snnotb go 2012 r. oH He gocTuran
30%). Yncno ouyaroB B COBOKYMHOW nonynAuuv B 2014-
2015 rr. TakXKe He NPeBbICUIO INUAEMUYECKUI MOPOT.
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Puc. 2. Konuyecmeo 3ape2ucmpuposdHHbIX 8 aeyx nonyJsiayusax ecnblek

AYC 8 pazbuske no mecayam (2018 2.)
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Puc. 3. Konuuecmeo scneiwek AYC, 3ape2ucmpuposaHHbix 8 OuKol
¢hayHe, 8 pazbuske no mecayam (2017-2018 22.)
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Puc. 4. Konuuecmso scnoiwek A4YC, 3apeaucmpupo8aHHbIX 8 Nonyaayuu
domawHux cguHed, 8 pazbuske no mecayam (2017-2018 22.)

B 2016 r. ann3ooTnyeckasn cutyauua no AYC pesko yxya-
wwunacb — 6bina BbiABeHa 291 BcnbiwKa 3abonesBaHus,
B T. Y. 3aperncTpupoBaHo 76 ciiyyaes B NONyNAUUN AUKNX,
215 - B nonynAyuMmn AOMaLLHNX CBUHEN. INNAeMNYecKni
Nopor B COBOKYMHOW NONYAALMM 3HAUUTESTbHO NPEBbILLEH,
B OCHOBHOM 33 CYeT Hebnarononyums cpeamn AoMaLHNX
CBMHEeN (YNCNO BCMblWeK 3a YKa3aHHbI NPOMEXYTOK
BPEeMeHV B TPY pa3a NPeBbICUMN0 CPefHUI NoKasaTesb).
B 2017 r. 3apernctpupoBaHo 203 oyara AYC, 150 13 koto-
pbIX — B MONYNALMN JOMALIHMX CBUHE.

B TeyeHune 2018 r. PO HoTudumumnposana 8 M3b 109
Bcnbiwek AYC: 54 - cpeamn AMKnx n 55 — cpeam JOMaLLHNX
cBUHeir. Hebnarononyuve peructpriposanu B 17 cybbek-
Tax CTpaHbl (3a ncknoyeHrem Pecnybnmkm Kpbim, 06 oua-
rax B kotopoit (n = 3) B M3b He coobLanoch). [JaHHble No
anusooTtunyeckoi cutyaumn no AYC B pasbuske no pervo-
HaMm npefcTaBeHbl B Tabnvue 1.

[Ona cpaBHeHusn: B 2017 r. B PO 6b1510 3apeructpupoBsa-
Ho 188 ouaros AYC (203 - c yyeTom Bcnbilwek B Pecny6-
nuke Kpbim), uto noutu B 1,9 pasa 6onblie, yem B 2018 T.
Kpome Toro, n reorpapuryeckoe pacnpoctpaHeHne AYC
B npeAblaylem rogy 6bino ropasgo wupe. Hebnarono-
NYYHbIMU 6bINN 24 pervioHa CTpaHbl, BKOYaA permoHbl
Cnbupckoro n Ypanbckoro defiepasnbHbiX OKPYros, rae
nHbeKua bbina 3aperncTprpoBaHa Brnepsble.

[narpamma Ha puUCyHKe 2 AeMOHCTpUpYeT pacnpepe-
neHwue Bcnbiwek AYC B ABYx nonynaumax B pa3breke no
mecAlam.

Ha pucyHKe 2 BUAHO, uTo Hanbonee Heb6arononyyHbIM
no AYC nepuogom AnA AOMALLHUX CBUHEN CTanu IeTHUe
MecAubl (MOHb—ABryCT), KOrga B Cymme Obifio BblsSIBNEHO
44 ouara, yto coctaBnsaeT 80% OT 06LEro roOBOro He-
6narononyuna. na KabaHOB Bblpa)KeHO CMeLLeHne Ha
OQWH MecsAL, OTHOCUTENIbHO AOMALIHUX CBUHEN, T. €. Hau-
60ree HebnarononyyYHbIMM A4 3Ton nonynauum B 2018 .
CTanu noNb, aBrycT, CEHTAOPb. 3a 3TK Tpu MecsaLa 6b110
3apeructpupoBaHo 34 ouara AYC B gukoi dayHe (59,6%
OT 06LEero Yncna BbiABMNEHHbIX 3a rof). YKasaHHoe cmelle-
Hue MOXeT CBMAETENbCTBOBATb O BAUAHUN 3NMANpoLec-
Ca, pa3BMBaloLLEroca B NONyNALMUM AOMALLUHNX CBUHEN, Ha
nonynauuio kabaHos. MosBneHne 3aboneBaHnsA B AUKON
npupoae CBA3aHO C HE3AKOHHbIMW 3aXOPOHEHUAMUN UMK
CBanKamy TPynoB JOMaLUHKX CBUHeR, nornbwmx ot AYC.
Mepuroanyeckn Takne cBankm ob6HapyK1BaOTCA B Neco-
nonocax, OHU JOCTYMHbI ANA ANKOro KabaHa, 3To CTaHo-
BUTCA MPUYMHON ero 3apaxeHuna. CmelleHme BCnnecka
3MM300TUM Ha OAVH MeCAL NIErko 0ObACHUTb TakM 06-
pa3oMm — BeCb NPOLECC, T. €. HE3aKOHHOE 3aXOPOHEHME, MO-
eflaHuve TPYNnoB 3apa)KeHHbIX CBMHEN ANKMMUN KabaHamu,
MHOMLUMpPOBaHME N NHKY6aUMOHHbBIV nepropg (10-14 cyT),
YKNafblBaeTCA B YKa3aHHbIV MPOMEXKYTOK BPEMEHN.

3HaunTeNnbHOEe KONMYecTBO Benbiwek — 12 (21% oT ro-
[IOBOrO MoKasatess Hebnarononyuus) — NpUXoauIoCh Ha
AIHBapb 1 deBpasnb. ITO COOTBETCTBYET OMONOrMYECKUM
0COBGEHHOCTAM AMKOro KabaHa 1 NpuypoYeHo K nepuogy
roHa.

KonuuectBo cnyyaes Hebnarononyuua B nonynsaymm
anknx cemHen B 2018 r. no cpaBHeHuto ¢ 2017 1. npea-
CTaBJIEHO Ha pUCYHKe 3.

Kak BugHo 13 ructorpammel (puc. 3), 8 2017 r. 3Haum-
TeNbHOE YMCIIO BCMbIWEK PErncTPUpPOBanocb B Hosbpe
1 pekabpe (14 n 7 COOTBETCTBEHHO). DTO NErKO 0ObACHA-
eTcA 61oNornyYeckMm 1 NoBefeHYecKnMm 0cobeHHOCTA-
MU KabaHoB. B 2018 . 66sblian 4acTb 04aroB BbiAB/IEHA
B utone-aBrycte, 16 n 10 cnyyaes (MmKku 3abonesaHuA
B [JJaHHbIN Neprnog COOTBETCTBYIOT 3NMU300TUMN B NOMYNsA-
LK JOMALLHUX CBUHEN), YTO CBUAETENbCTBYET O BeayLuen
ponuv aHTponoreHHoro ¢pakTopa B pacnpocTpaHeHnn AYC
Ha TeppuTopun PO.

Ha puicyHke 4 npepcTtaBneHa ructorpaMmma, BU3yanmsu-
pytoLan Hebnarononyune B NONynALUM AOMALLHNX CBU-
Hell B pa3buBke no mecauam B 2017 n 2018 rr.

Kak y»e 6bino ckasaHo paHee, B 2018 r. B PO 6bino
3apernctpmposaHo 55 scnbiwek AYC B nonynaumnmn po-
MaLUHUX CBUHEN. [JlaHHbIN NOoKa3aTenb B 2,7 pa3a MeHblue,
yem B npepbigyliem 2017 r., Korga B cTpaHe 6bino 3aperu-
cTpupoBaHo 149 ouaros. TeppuTOpUanbHO rPaHULbl 3MK-
300Tnm B 2018 1. Takxke He pacwmpunncb: AYC BbiABIANN
TONbKO B paHee HebaronosyyHbiX permoHax, B otimume
oT 2017 r., Korga uHeekuns Gbia BbIHECEHA AaneKo 3a
npegenbl SHAEMUYHON 30HbI, TOKaNN30BaBLIEeNCA paHee
B npefenax esponeinckon yactu PO. B 2018 r. Hanbonee
He6narononyyHoim no AYC pervioHom ctana KanuHuH-
rpapckas obnactb, Kyga MHdeKUus Brnepsble Obina 3aHe-
ceHa B Hosi6pe 2017 r. Tak, B TeueHue 2018 I. B pervioHe
3aperncTprupoBaHo 57 Benbllwek (B T. Y. 35 — cpeaun AnKnXx,
22 - cpenu [OMALLHUX CBUHEN), T. e. 6onee NonoBuHbI OT
BCEX BbIABMIEHHbIX Ha Tepputopumn PO 3a 2018 T.

Takum o6pasom, snusootuyeckaa cutyauma no AYC
B 2018 r. ocTaBanacb HanpAXeHHOWN, HeCMOTPA Ha TOT
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daKT, uTo YMcno BCMblWeK U HebnarononyyHbiX pervo-
HOB MO CPaBHEHWIO C NPeAbIAYLUMM FOAOM 3HAYNTENBHO
COKPaTUNOCh.

3apasHvlli y3enkosbili epmamum

KpYnHO20 po2amozo ckoma

3aboneBaHue Bnepsble BbiABNeHO B PO B uione 2015 T,
Korga Obifio 3aperncTpupoBaHo 17 oyaroB 3apasHoOro
y3enkoBoro aepmatuta (3Yl) KPC B Tpex cy6bekTax Cee-
po-KaBkasckoro deaepanbHoro okpyra. B 2016 r. 6one3Hb
nonyyusna 6ecnpeLefeHTHO LMPOKOE pacnpoCcTpaHeHme —
B M3b 6bin10 HOTUGULKMPOBaHO 313 BCMbileK. 3HauNTeNb-
HO BO3POCSIO (MO CpaBHEHMIO C NpeablayLWmnm rogom) He
TONIbKO UYMCIIO BCMbIWEK, HO 1 KONMYeCcTBO Hebnarono-
NYYHbIX permoHoB. Tak, Hebnaronosnyyve perncTpUpoBa-
nn B 17 pernoHax lOxxHoro, CeBepo-KaBka3sckoro, LieH-
TpanbHoro u MNprnBomKcKoro GpepepanbHbIX OKPYros. [ina
3MM300TNM XapaKTepHa APKO BblpaXkeHHasA CEe30HHOCTb.
BcnbIWKM BbIABNAIOT €XXerogHo, NpenMyLLeCcTBEHHO B J1eT-
HUI nepuog (puc. 5).

B 2018 r. 6b1n10 BbifiBNEHO 64 Bcnbiwky 3Y[ KPC, uTto
B nontopa pasa 6onblie, yem B 2017 r. Hebnarononyuuve
pernctpupoBani B WwecTtn pernoHax PO. [laHHble 0 Teppu-
TOPMaNbHOM PacnpoCTpaHeHUN 3aboneBaHNsA NpeacTaB-
NeHbl B Tabnmue 2.

B 2017 r. 6110 3aperncTpupoBaHo 44 Bcnbiwkn 3Y
KPC B 6 pernoHax P®, 6o5iee nonoBuHbI N3 KOTOPbIX
(24 cnyuan) — B CapatoBckoi obnactu. B 2018 r. coxpa-
HANacb TEHAEHLUMA K NPOABMXKEHUIO UHeKLUN B rnybb
CTpaHbl C 3aXBaTOM HOBbIX TeppUTOpUiA MNPUBOMKCKOro
n Ypanbckoro defepanbHbix okpyros. [pu 3Tom B nep-
BMYHO HebnarononyuHbix perrnoHax CeBepo-KaBKascko-
ro u lOxHoro depepanbHbIX OKpyros 3abonesBaHue B no-
cnefjHue rofibl NPaKTUYeCKn He pernctpurpyetca. B gaHHom
CUTYyaLMn He NCKIIoYeHa BEPOATHOCTb COKPbITUA BNafesb-
LlamMm KMBOTHbBIX MHPOpMaummn o 3abonesaHun. B 2018 .
3yl KPC Bnepsbie BbiABUAN B KypraHckol, YenabrHckon,
CeepanoBckoi 1 OMcKoln obnacTax.

BeicokonamozerHeiti 2punn nmuy (H5N8, H5N2)

B 2018 r. P® HoTudMLMpoBana B M3b 82 BCMbILWKK Bbl-
COKOMaTOreHHOro rpunmna B NonynAuumM AOMaLLHen NTULbI,
B T. Y. OAHY, Bbl3BaHHYt0 Bupycom Tuna H5N2, n 81 - Bupy-
com Trna H5N8. CnepgyeT OTMETUTb, YTO BbICOKOMATOreH-
HbI rpunn Nty H5N2 Bnepsble 3apernctpupoBaH B PO
B fiekabpe 2017 r. [lo 3TOro BCnblWwKM 60Me3HM y foMaLl-
Hel NTuLbl Bbi3biBan Bupyc H5N8 (2016-2017 rr.) n Bupyc
H5N1 (2005-2008, 2014 rr.). MocnegHue cnyyan rpunna
nTiy nogtina H5N1 B nonynAaunmn AnKon NTuLbl BbIABAA-
nm B 2015 1. B ueTbipex cyobekTax PO: Pecnybnuke ToiBa,
3abaikanbckoM Kpae, AcTpaxaHckoi n HoBocnbupckon
obnacrtax.

Tabnuua 2
3nu3zootuyeckas cutyauna no 3Y[ KPCs PO B 2018 r.

AHBapb
180

ZHexabpb

HOAGPL 1apT
OKTAOPS }
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Puc. 5. Ce3oHHOCM®b Hebnazononyuus no 3Y/] KPC e PO
(2015-2018 22.)

He6narononyuve B nonynsauuy AOMalLHEA MTULbI
B 2018 1. pernctpmpoBanu B 15 permoHax npenmyLLecTBeH-
Ho MpuBomxckoro 1 LieHTpanbHoro deaepanbHbIX OKPYroB.
lMpw 3TOM BriepBble 3a6oneBaHue 6bi0 BbIABNEHO B CEMU U3
Hux: MNeH3eHcKow, YnbAaHoBcKow, CapaTtoBckon, OpnoBCKon,
CmoneHckom, Kypckoii obnacTax v Yysaluckoi Pecnybnvike
(Tabn. 3). Bo Bcex ouarax 3aboneno 852 275 ronos fgomalu-
Hel NTuubl, U3 HUX 852 128 nano. B pamkax npoBeaeHuA
NPOTUBO3MNN300TNYECKNX MEPOMNPUATUN YHUUTOXEHO B 00-
wen cnoxHocTn 1 955 345 ronos. MprmeyatenbHO, YTO HU
0 pakTax 3ab6051€BaHNA 1 MAaCCOBOV MMOGeNV ANKOW U CYHaH-
TPOMHON NTULbI, HY O PpaKTax 0OHAPYKEHUA Y HUX BUpPYCa
BbICOKOMATOreHHOro rpunna ntuy, B 2018 . He coobLanock.

B 2017 r. Ha TeppuTopun PO 6b1n10 BbIABIEHO 35 BCMbl-
WeK rpunna B 12 cybbeKkTax CTpaHbl, B T. 4.4 — B NONyALMM
AVIKON, N3 HUX OfHA B 300MapkKe, 1 31 — AOMaLlHen NTULbl.
Moka3atenb Hebnarononyuma B 2018 1. (82 BCbILWKM) Npe-
BbIlLAN YPOBEHb NpeAblAyLLero roaa B 2,3 pasa, OAHaKo
YMCNIO 0YaroB Ha KPYMHbIX NTMLedabpurkax octaBanocb
npexHum — 8.

OCHOBHbIM NOATMMNOM BMpYCa rpunna NTul, Bbi3BaB-
LUMM BCMbILWKM 3aboneBaHus, anaetca Bupyc Tuna A H5NS,
1 TonbKo B KocTpomckoii obnacTtu 3abonesaHuie 66110 06-
ycnoBneHo Bupycom H5N2, xoTa no reHy remarrnioTMHUHA
H5 o6a Bupyca OTHOCATCA K OJHOW reHeTnYecKo eBpo-
asmatckon nuHun 2.3.4.48. BnepBble peacCopTaHTHbIN
Bupyc H5N8 gaHHoM Knagbl 6b1n 06Hapy»eH B Mmae 2016 T.
y AVKUX NTUL Ha o3epe Yocy-Hyp B Pecnybnuke ThiBa.

Yucno Berbiwek [lata peructpauum nepBoi Bcnbiwku | [lata 030poBneHys cybbekTa

(amapckas obnactb 29.06.2018 04.03.2019
Kypranckas obnactb 21 05.07.2018 10.09.2018
YenabuHckas o0bnactb 4 08.07.2018 14.11.2018
(apatoBckas 06nacTb 1 30.08.2018 15.10.2018
(BepanoBckas 06nactb 1 04.09.2018 12.11.2018
Omckas 06nactb 5 24.09.2018 09.11.2018
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Tabnuua 3

JnKM300TMYECKaA CUTYaLuA No BbicokonaToreHHomy rpunny ntuy B PO B 2018 .

[lata peructpauyv nepeoii BCNbIWKY | [laTa 03g0poBneHns cybekTa

Kypckas obnactb 6 07.06.2018 03.08.2018
(amapckad obnactb 13 08.06.2018 24.08.2018
lex3eHckan obnacTb 9 17.06.2018 14.09.2018
(aparoBckas 06nacTb 4 18.06.2018 17.08.2018
OpnoBckas obnacTb 7 20.06.2018 24.09.2018
(moneHckas 06nactb 2 28.06.2018 29.08.2018
PocToBcKas obnactb 4 03.07.2018 11.02.2019

Pecny6nuka Tatapcran 16 05.07.2018 20.08.2018
Huxeropopckas obnactb 3 06.07.2018 07.09.2018
Yysaluckad Pecnybnuka 10 06.07.2018 24.08.2018

YnbAHoBCKaA 06nacTb 1 20.07.2018 15.08.2018
Ynmyprckaa Pecnybnuka 4 27.07.2018 27.08.2018

Pecnybnuka Mapuii 3n 1 30.07.2018 12.09.2018

Koctpomckas obnactb 1 09.08.2018 12.11.2018

BopoHexckaa obnactb 1 31.10.2018 11.02.2019

Ocobyto TpeBory Bbi3blBaeT TOT $aKT, uto B 2018 . rpumn-
Nom NTuUL, 6blIn NopaxeHbl NTHLeBOAYECKE NPeANPUATUAA
C BbICOKMM YPOBHEM BeTEPUHAPHO-CaHNTAPHOW 3aLynTbl
1 30HVMPOBaHHbIM Pa3MeLLeHeM NPor3BOACTBa (B PocToB-
cKoi 1 MNeH3eHckoln obnacTax). MNocne BbiABNEHWA BUPYCa
rpvnna Gbinn KapaHTUHMUPOBaHbI BOCEMb MTULEDAOPIIK.

Ocna osey U Ko3

B 2018 r. B PO BbIABNEHO 12 BCMbILLEK OCMbl OBELY, B T. Y.
no ogHou B Pecnybnuke Kanmblikuu n AMypckoi obnactu,
8 — B MockoBckol, 2 — B Tynbckolt obnactax. Bo Bcex peru-
OHax CJlyyav 3aboneBaHUA PerncTprpOBasU TONbKO Y OBELL.

B 2017 r. ocny MPC Ha Tepputopum PO He BbiaBaanu.

Knaccuyeckas yyma ceuHeli

B 2018 r. Poccuiickaa Qepepauna HoTudMUMpoBana
B M3b yeTblpe BCMbIWKKY Knaccuyeckon Yymbl cBuHen (KHC),
B T. Y. O4HY — B NONYNALMM JOMALLHKX CBUHEN MOCKOBCKOMN
obnacTu, Tpu cnyyas 3abonesaHus — B Ankoii dayHe Mprimop-
CKOro Kpas. Ha KoHeL, rofa Bce oyaru 6bim NMKBYAMPOBaHbI.

B 2017 r. BbiABNeHo aBa ovara K4C Ha Tepputopum Mpu-
MOPCKOTO Kpas — Mo OAHOMY B MOMyNALMUY JOMALLHVX CBU-
Hell 1 AnKoro KabaHa.

BbIBO/bl

MpoBefeHHbIN aHann3 CTaTUCTUYECKMX AaHHbIX MO3BO-
NN BbIABUTb TEHAEHLMIO K YXYALIEHWIO 3MM300TNYECKON
cuTyaumm B PO npakTryeckn no BcemM OLeHVBaeMbIM 3a-
6oneBaHNAM, 3a NCKNOUYeHNeM apprKaHCKOM YyMbl CBU-
Held, Mo KOTOpOIi HabMoAAEeTCA CTOMKOE 3MM300TNYECKOE
Hebnarononyune:

+ KYC - BO3HMK HOBbIN SHAEMUYHbIN pernoH — Mpu-
MOPCKMI Kpali, B KOTOPOM 3abonieBaHve pernctpupyeTca
noppan bonee Tpex ner, B T. Y. B AuKou dayHe.

« Ocna oBel 1 KO3 — HabnogaeTca reorpadunyeckuin
pa3max 3nM300Tunn C oxBaTom Tepputopum ot LieHTpansb-
Horo (MockoBckas, Tynbckas obnactu) fo [lanbHeBOCTou-
Horo (AMypckasi 06nacTb) befepanbHbIX OKPYroB.

+ BblcokonaToreHHbIV rpunn NTUL, — 3N1M300TUA NONY-
yunna LWMPOKoe pacnpocTpaHeHme: 82 BCMbIWKM B 15 cybb-
ekTax LleHTpanbHoro, IOxHoro n Mpusomkckoro depe-
panbHbIX OKpPyroB. Ocobyo HaCTOPOXKEHHOCTb BbI3bIBAET
NPOHUKHOBEHMe UHGEKLUN Ha KpYMHble NTULeBofYecKme
npeanpuATKA (8 ouaros B 2018 1.).

+ 3apa3Hblii y3eKOBbI 4ePMaTUT — pacnpoCTpaHeHne
3NU300TUM CO CMeLLeHreM apeana Ha BocToK. O6 anun3oo-
TUYECKOW CUTyaLMm B NepBUYHO HebnarononyyHbix cy6b-
ekTax lOxHoro n Cesepo-KaBkasckoro dpepepanbHbix
OKPYroB HeT 4OCTOBEPHON MHGOPMaLK.

KoHgnukm unmepecos. ABTOpbI 3aABNAIT 06 OTCYT-
CTBUWN KOHPNIMKTa MHTEPECOB.

CNUCOK NTUTEPATYPbI

1. MeToAnyeckre yKasaHus No peTpoCcrneKTUBHOMY aHanusy 3nu-
300TUYECKON CUTyauun (Ha NprMepe OTYETOB 06 3MNN300TUYECKON CU-
Tyaumu B Poccuitickon ®epepauun 3a rog/nonyroave/ksaptan) / 29-11;
OrbY «BHUN3X». - 2014. - 43 c.

2. 3nu3ooTnyeckasn cutyauus B Poccuiickoin ®epepauun (2018 rog). —
URL: http://www.fsvps.ru/fsvps-docs/ru/iac/rf/2018/iac2018.pdf.

3. World Animal Health Information Database (WAHIS) Interface. —
URL: http://www.oie.int/wahis_2/public/wahid.php/Wahidhome/Home.
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PE3IOME

B cTaTbe npefcTaBneHbl ANU300TONOMMYECKIE AAHHbIE N0 PACIPOCTPAHEHNIO HU3KONATOTEHHOTO rpunNa NTuy noaTMna H9 cpem AoMaLIHMX
nTIL, B MUPe 1 Ha Tepputopuy Poccuiickoit Oesepaunm. BBIngy oTcyTcTBUA 06A3aTeNbHOIT HOTUGUKALMM O CNyUanX BO3HUKHOBEHMA JaHHOTO
3aboneaHna B M3b Ana aHanu3a WupoThl pacnpocTpaHeHna MHGEKLMN UCMONb30BaHbI AaHHbIE U3 HAyUHbIX NCTOUHMKOB. ONUCaHbl Clyyan
KJIMHUYECKY BbIPAEHHOT0 3a60/1eBaHIS NPU aCCOLMMPOBAHHOM TEUEHIM HU3KOMATOrEHHOTO FPUNNA B NONYAALMIA NTUL CENbCKOX03AMCTBEH-
HOTO Ha3HaueHus. OcBeLLeHbl NpoBnemMHble BONPoCbl nckopeHeHns ukdekuuu. Mobanusawus pacnpoctpaxeHns Bupyca A/H9 cpem fomatuHux
NTIAL, ero 6bICTPas IBONIOLIAA ¥ 300HO3HBIi NOTEHLMAN TPebyHOT NPUCTANbHOTO BHUMAHWS K AaHHOI npobneme. ockonbKy Npu3HaKil v TeueHne
60ne3HI CX0XM C APYrUMU MHOEKLMOHHBIMI 33601€BAHUAMMN NTUL (HBIOKACNCKAA 60NIE3HD, HHOEKLIMOHHDII TAPUHTOTPAXENT, MHOEKLIMOHHIIA
6POHXUT Kyp, MeTanHeBMOBUPYCHaA MHGEKLIA, MUKONNA3MO3, reMoUAe3 1 ip.), B pyTUHHYH NabOPaTOpPHYI0 NPAKTUKY MPH YTOUHEHUN Anar-
H03a He0OX0ZMMO BKJIOUNTb UCCTIeZ0BAHMSA HA HU3KONATOTEHHDIiA FPUMM MTUL, UTO NO3BONUAT ONEPATUBHO PearnpoBath Ha yrpo3y. Liupkynauus
BUpYyca HY 0TpaaeTcs He TONbKO Ha KMHUYECKOM COCTOAHMM NTULbI 1 €8 NPOAYKTUBHOCTH, HO TaK:Ke BAMSAET U Ha SGEKTUBHOCTb NNAHOBbIX
UMMYHI3aLNii XKUBLIMU BaKLMHAMK, 0CAbNAA X NPOTEKTUBHOE AeiiCTBUE 1 YBENMUNBAS CTENEHb NOCTBAKLMHANbHBIX peakwuii. Hecmotps
Ha BO3MOXHOCTb CneLnduueckoit npodunakTukm 3a6oneBaHIna, MHEHUA YUeHbIX PA3Aenunincb Ha 3a 1 npoTuB. C 0AHOIA CTOPOHbI, BaKLNHa-
LWA NPeAOTBPALLAET IKOHOMUYECKII YLLEP6 U FKCKPELio BUPYCA BO BHELLHIOIO CPefly, C PYroil CTOPOHbI, MOXET CMOCOBCTBOBATD «TUXOMY»
pacnpocTpaHeHuio BUPYCa 1 ero YCKoPeHHOii M3MEHUNBOCTH, UTO XapaKTepHO MPU HU3KOi HANPAXKEHHOCTY NONYNALUOHHOTO UMMYHUTETa.

KntoueBble cnoBa: Hu3konatorenHblit rpunn ntuy (HIM), nTLeBoACTBO, pecnupaTopHblil CMHAPOM, accoLMmnpoBaHHoe Teyerne, HON2.
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SUMMARY

The paper demonstrates data on global and national spread of subtype H9 low pathogenic avian influenza in poultry. Due to no need of the mandatory
disease notification to the OIE, published data are used for the analysis of the infection spread. Cases of combined low pathogenic avian influenza
clinical manifestation in poultry population are described. Challenges of the infection eradication are addressed. Global spread of A/H9 virus in poultry,
its rapid evolution and zoonotic potential require close attention. Since the disease signs and clinical course are similar to the ones of other avian
infectious diseases (Newcastle disease, infectious laryngotracheitis, infectious bronchitis, metapneumovirus infection, mycoplasmosis, infectious
coryza, etc.), the routine laboratory diagnosis should include tests for low pathogenic avian influenza thus facilitating the rapid response to the threat.
H9 virus circulation is reflected not only in the physical condition of birds and their productivity, but it also affects the live vaccines' efficacy during
scheduled immunizations through the reduction of their protective effect and increase of post-vaccination reactions. In spite of the availability of
specific prevention, the opinions of the researchers divided between its opponents and proponents. On the one hand, the vaccination eliminates the
economic loses and the virus escape into the environment, but on the other hand, it can aid to“silent” spread of the virus and its established variation
that is typical in case of low strength of the poultry population immunity.

Key words: low pathogenic avian influenza (LPAI), poultry industry, respiratory syndrome, combined disease, HIN2.
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BBEJEHUE

HecmoTpsa Ha To yTo BUpyc HON2 oTHOCKTCA K KaTero-
pvn HU3KonaToreHHoro rpunna ntuy (HIM), oH co3paet
NMOCTOAHHYIO Yrpo3y A/1A MPOMbILUIEHHOrO NTULIEBOACTBA
3a CYeT ero WNPOKOro pacnpocTpaHeHus. Kpome Toro,
natoreH o6sajaeT 300HO3HbIM MOTEHLMANOM 1 BbleNs-
€TCA U3 POTOrNIOTOYHO CNIN3U YENIOBEKA, @ Y COTPYAHMKOB
nTruedabpuk, paboTaoLmx ¢ MHGULMPOBAHHbBIM CTaOM,
BbIABNAIOT crieynduyeckre aHtutena K supycy A/H9. Hus-
KOMaTOreHHbI rpynm, 06ycnoBfieHHbIN BUpycom HON2, He
NOANEXnT 06A3aTenbHOM HOTdUKaLMK BO BcemumpHyto
OpraHm3aumio 3 paBoOXPaHeHNA XKNBOTHbIX (M3B), nosTo-
My MHbOPMaLUA O ero pacnpoCcTpaHeHN NpeacTaBeHa
VCKJTIOUUTESNIbHO B HayUHbIX Ny6nukauuax. JaHHbI BUPYC,
HeCMOTPA Ha ero HU3KY BUPYNEHTHOCTb, ABNAETCA Npu-
YMHOW Pa3BUTUA KNMHNYECKN BblpakeHHOWN 60ne3Hn Ha
boHe KOMHPUUMPOBAHMA U MPUMEHEHNA XNBbIX BaKLVH,
BbI3bIBaeT Cepbe3Hble SKOHOMUYECKMe NoTepyn, CBA3AH-
Hble C MOBbILIEHHOW BbIOPAKOBKOW, N€TaNbHOCTbIO 1 CHU-
XeHrem NPoAyKTUBHOCTY KaK Y MACHbIX rMOprAoB NTuL,
TaK 1y Kyp-HecyLleK, 0COOeHHO B YC/IOBMAX MPOMbILLTIEH-
Horo npoussofcTBa. CuMTaeTcAa SIKOHOMNYECKU HEOOOCHO-
BaHHbIM NPUMEHEHME pafirKalibHbIX MeP NP BbIABNEHNM
HI'M nogTrina HON2, npr 3Tom BakuMHaLUMsA MOXET ObITb
3bbEKTMBHBIM UHCTPYMEHTOM B KOHTPOJE AaHHOro 3a-
6oneaHua. MHorune cTpaHbl (MakucTtaH, MpaH, N3pauns,
Kopes, KHP n gp.) ncnonb3yiot ctpaternio npodunaxkTum-
YyecKom MMMyHM3auumn NpoTus rpunna HI ¢ uenbio ymeHb-
LUEeHWA SKOHOMNYECKNX PUCKOB peHTabenbHOro BefjeHnA
oTpacnv 1 6opbbbl ¢ MHbEKLMEN.

MATEPWUAJIbI U METObI

B paboTe ncnonb3oBany obLWEeNnpPUHATbIE METOAbI INU-
300TOJNIOrMYeCcKoro nccnefoBaHua. MNonyyeHHble B xofe
NCCeJoBaHNA JaHHble CUCTEMATU3MPOBaNN 1 noasep-
ranuv anNn300TONOrMYecKomy aHanm3y. Bckpbitre Tpynos,
oT60p NPob6 1 TPAHCMOPTUPOBKY MATONOrMYECKUX Ma-
Tepuanos nposogunu B cootBetctBum ¢ CM 1.3.3118-13
«be3onacHocTb paboTbl ¢ MUKpoopraHmamamm |-l rpynn
natoreHHocTu (onacHoctn)»; CM 1.2.036-95 «Mopapok yue-
Ta, XpaHeHus, nepefayn 1 TPAHCNOPTMPOBaHNA MUKPO-
opraHu3mos |-V rpynn natoreHHoCTU»; BeTepuHapHbiMn
npasunamu nabopaTopHol ANAarHOCTUKN rpunna A ntuu,
yTBEepPXKAEHHbIMY NpuKasom MuHcenbxosa Poccum ot
03.04.2006 . N° 105 [1, 4, 5].

PE3YJIbTATbI U OBCYXXAEHUE

O pacnpocmpaHeHuu eupyca 6 Mmupe

Bupyc nogtuna HON2 nmeeT wnpokoe pacnpocTpa-
HeHne BO BCEM MUPe, ero NPUHATO pa3fenAaTb Ha ABe OC-
HOBHbIe reHeTUYecKne rpynmnbl — ceBepoameprKaHCKOro
1 eBPa3nNinCcKoro NponcxoxaeHnsa. Bnepsblie BMpYycC C aH-
TUreHHomn dopmysnoin HIN2 6bin BbigeneH oT ANKMX NTULL
nnHgeek B 1966 r. 8 CLUA [20].

Ocoboe pacnpocTtpaHeHue Bupyc H9 nonyunn B cTpa-
Hax A3nun, ocobeHHo B KnTae, rae WinpoKo npeactaBneHbl
nBe reHetTnyeckux nuHnn: Y280 (knaga h 9.4.2) nc2013r. -
G1(h9.4.1). o 2013 r. npeobnagatoLim reHOTUMOM BUPY-
ca 6binun nuHKUK BJ94-noao6bHbin HON2 1 SF98-nofobHbIin
HON2. Mpwn 3Tom Bupyc nnHumn G1 yalle BbIABNANN OT nepe-
nenos, a BJ94-nogo6Hbi (reHotun A) n F/98-nogo6Hbie (H)
reHoTunbl — ot Kyp. MNocne 2000 r. reHoTMN H 3ameHun re-
HOTUMN A 1 CTan gomMnHMpYyoLWwmnm B BoctouHom Kntae [14].

Kutaih cumtaetca snnuLeHTPOM pacnpocTpaHeHnsa BU-
pycoB rpunna. B aToin ctpaHe Bupyc HIN2 6bin BbiieneH
OT Kyp, YTOK, nepenenos, ¢a3aHoB, KyponaTok, rony6er,

LIENKOBMCTON KypULibl, a3MaTCKON KaMeHHOW KyponaTKu
M CTan caMblM PacrnpoCcTpaHeHHbIM NOATUMOM BMpPYCa
rpunna cpeav gomatuHen ntmubl. CornacHo ctatmctuye-
CK/M AlaHHbIM, B nepurog ¢ 1996 no 2000 r. 1onA NoronosbA
Kyp, noAsepriumnxca sapaxeHuto nogrunom HON2, cocras-
nsana 93,89%, uTo CBMAETENbCTBYET O rNobasbHOM pac-
NPOCTPaHeHN 3TOro BUpyca. Kpome Toro, JaHHbIN BUPYC
ABNAETCA JOHOPOM BHYTPEHHVX reHOB Af1A 06pa3oBaHuA
peaccopTtaHToB [13].

Mounn HON2 cuntaeTca sHageMnyHbIM Ha BankHem Boc-
Toke 1 B CeBepHol Adpuke ¢ 1990 . [26]. MaccoBble BCMbiL-
Kn rpunna H9 3apeructpuposaHbl B ipake B 2004-2007 rr.
¢ 70%-1 neTanbHOCTbto 6poinniepoB 1 10%-1 neTanbHOCTbIO
Kyp-Hecywwek [23]. B nepnog ¢ 2000 no 2003 r. 8 OA3 Bu-
pyc HU3KomaToreHHoro rpunna HY Bbi3biBan 3abonesaHue
y nepenenos ¢ 30%-M CHKeHeM ANLEHOCKOCTU 1 36%-1
neTanbHOCTbIO Y Kyp-Hecywek [12]. B V3paune nHdekumio
YacTo BbIABMANN B CTaJax UHAEEK, CPefmn KOTOPbIX neTanb-
HOCTb BapbupoBana ot 0 o 30% [15]. JletanbHOCTb 6poit-
nepos B JInsaHe B 2004-2005 rr. ot rpunna H9 gocturana
35%, a y Kyp-HecyLueK AaHHbI NoKa3aTeslb He MpeBblLuas
2%. Y CBMHEW, KOTOPbIX KOPMUN OTXOAaMM NTULLEBOACTBA,
B CbIBOPOTKE KPOBWU BbIABMANM CrieLnduieckme MMMyHo-
rnobynuHbl K aHTureHy H9 [10]. B 2016 r. B Mapokko oTme-
yeHa nHdekua rpunna H9 cpem Kyp-HecyLwek C ypoBHeM
neTanbHOCTV OT 2 f0 15% 1 CHUXXEHEM ANYHON NPOAYK-
TUBHOCTM 10 80% 6e3 nocnenyioLLlero ee BOCCTaHOB/IEHWA
B TeyeHune 10 Hepenb [18]. Bupyc, KoTopblli Bbi3biBan ce-
pbe3Hble NpobnemMbl Cpeamn noronosbsA NTUL B BypKkrHa-
®aco (2017 r.) uTaHe (2018 1.), 6b11 OTHECEH K nnHUK G1 [9].
MepBbit cnyyan BbiABNEHUA BMPYCa HU3KOMATOreHHOro
rpunna H9 B Kopee npousowen B 1996 r. Bupycobl HITI H9,
Bbi3bIBatoLLe 60ne3Hb B 3TON CTpaHe, MpUHaAiexaT K 060-
cobneHHom Korean-like nuHun. Ha ¢epmax Kopeu netasnb-
HOCTb, BbI3BaHHaA rpUNMom NTuL, coctasnana ot 5 ao 30%
noronosbA [24].

TakrM 06pa3om, aHann3 HayUYHbIX MCTOYHMKOB CBUAe-
TeNbCTBYET 0 MacLTabHOM pacnpocTpaHeHun Bupyca HITl
noatnna H9, ocobeHHo B cTpaHax A3uu n bnvkHero Boc-
TOKa, NPV 3TOM BbIAENAIOT reHeTnyeckue rpynnbl G1,Y280
1 Y439. U3-3a oTcyTCcTBMA 0OBEKTUBHOWN MHbOPMaL K
o rpunne H9 B M3b, BBUAY HeobA3aTeIbHOCTN YBeOM-
neHunn o 3a6oneBaHNN, MOXXHO NPEANONOXNTb, YTO apean
pacnpocTpaHeHna NaToreHa eLye wupe.

O pacnpocmpaHeHuu supyca

Ha meppumopuu Poccuu

B peBpane 2012 . B OAHOM U3 KPYMHbIX NTULIEBOAYECKUX
X0351MCTB [JanbHEBOCTOUYHOrO pervoHa Poccum Habnopa-
nacb BCMbILLKa PeCrnMpaTopHO 60n1e3HM C MOBbILLEHHBIM OT-
XOZOM. AHaNN3 3MN300TONOMNYECKNX AAHHBIX 1 Pe3yNbTaToB
nabopaTopHbIX UCCNefoBaHWIA NO3BONUI clieNaTb BbiBOA
06 accouMMpOBaHHOM TEUEHMUN HU3KOMATOreHHOro rpun-
na nogruna HIN2, koTopblii oTHocKncs K BJ94-nogobHomy
reHoTMNy, WMPOKO PacnpoCTPaHEHHOMY B MaTePMKOBOM
Kutae. Bnocnenctenm, npu npoBefeHNN akTMBHOTO MOHU-
TOPUHTa, ObiN BbIABMEH aHAIOMMYHBIA BUPYC U OT rony6ei.
KnvHuueckoe TeuyeHrie 3a60neBaHNA Y NPOMbILLIEHHbBIX
NTUL TAXKENOro KPocca NPOABANOCh PeCnpaTOPHbIM CUH-
OPOMOM (Xpunbl, TAXKeN0e AblXaHNe C OTKPbITbIM KITIOBOM,
CKYY€HHOCTb) C MOBbILLEHHbIM OTXOAOM (puc. 1, 2).

Mpu BCKPbITMN OCHOBHbIE MATONOr0aHaTOMMUYECKNe n3-
MEHEeHNA NTOKaNN30BaNNCb B BEPXHUX OTAENaX fblxaTesb-
HOW CUCTEMbI (MAaPUHT T, TPAXEWT, HaJlMume Ka3eo3onono6-
HbIX NPOOOK B HUXHEI YacTu Tpaxeu, puc. 3, 4).
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Puc. 1. 3ampy0HeHHoe ObixaHue ¢ OMKpbIMbIM KI1l080M

Mpwu n3yyeHnm Gronornyecknx CBOMCTB BMpYycCa ycTa-
HOBJIEHA €ro HM3Kaa BUPYNeHTHOCTb. B 2012 r. u3 6uono-
rMyeckoro matepuasna ot gukux ntmy LieHTpanbHom YacTu
Poccnn, Cnbrpwn n JanbHero BocToka Tak»ke BblABNAIN
reHom Bupyca H9. C 2012 no 2017 r. nepnognyeckn Bbl-
ABNANW aHTUTENa K aHTureHy H9 ot Ankmnx nTuy, oTcTpe-
NAHHBIX Ha 03epe Y6cy-Hyp (Pecnybnuka TbiBa, rpaHuua
¢ MoHronuern), npenMyLLecTBEHHO OT NTUL, OTPAAA PXKaH-
KoobpasHble (Charadriiformes) — Kpauku, yaku. B 2017 .
npu CeposiormyeckomM nccnefqoBaHmnm ntuy Knuposckon
061acTn B CbIBOPOTKaxX KPOBW OT TeTepeBa (Lyrurus tetrix)
1 KpAKBbI (Anas platyrhynchos) BbisiBneHbl cneyuduryeckme
aHTUreMarrlTUHNHDI B TUTPax oT 4 Ao 7 log,, UTo yKasbl-
BaeT Ha LMPKYNALMIO NaToreHa cpeav NTUL, eCTeCTBEHHbIX
sKocucTeM. BecHol 2017 1. natoreH HON2 6bin 06Hapy»keH
Y NOACAZIHbIX yTOK B OAHOM 13 OXOTHUYbUX XO3ANCTB Tynb-
cKkol obnacTu. B 2018 r. B pe3ynbTraTe NpoBeAeHNA aKTVB-
HOro MOHWTOPWHIa CO CTOPOHbI PocnoTpebHagsopa Bupyc
HON2 6b1n1 M30N1MpPOBaH OT ANKNX NePENeTHbIX NTUL, B Tom-
cKkoi obnactu n Xabaposckom Kpae. B 2019 r. Bupyc HITI
A/H9 6bIn BbIfiBNEH Y Kyp Ha Ypare, OH Oblf1 OTHECEH K nii-
Humn G1, xapakTepHon gna ctpaH bankHero Boctoka. Xo-
yeTcA OTMETUTb, YTO Ha TeppuTopumn Poccmm yctaHoBNEHa
umMpKynauma supyca H9 Bcex Tpex reHeTUYeCcKux MMHNn
(G1,Y280, Y439).

Mouemy Bupyc A/HON2 ¢ HU3KOWM NaTOreHHOCTbIO
B MPOMbILUJIEHHOM MTULEBOACTBE BbI3biBaeT cepbes-
Hble Npo6neMbl ANA NONYAALMOHHOTO 340POBbA, MOBbI-
LEHHYIO NeTanbHOCTb 1 BblOpakoBKy? [leicTBUTENbHO,

B dKCNeprMeHTanbHbIX N1abopaTopHbIX YCIOBUAX NpU
3apa)keHUy OMbITHbIX FPYNn MNTWL, BbIBEAEHHbIX U3
SPF-3M6pMOHOB, UK NTUL, He NOABEPraBLUNXCA NMMYHW-
3aLMU XKUBbIMM BaKLMHaMW, He HabnohaeTca cepbesHbiX
V3MEHeHNI B KNMHNYECKOM coCToAHUN. OfHaKO B YCNOBU-
AX NTULepabpuKm, NPy CKyYeHHOM cofiepaHinm, AeNCTBIN
cTpecc-paKTopoB, HabNoAaETCA BANSHNE HECKONBbKMX UH-
dekunin cpasy. KonHpnumpoBaHme ABNAeTCA NMYyCKOBbIM
MeXaH13MOM AN1A YBeNMYeHNA NaTOreHHOro AeCTBUA BU-
pyca rpunna H9 Ha opraHu3m nTuLpl. MprMeHeH e XX1BbIX
BaKLUMH NPOTVB pecnunpaTopHbiX MHEKLMi Ha dpoHe 3a-
paxeHnsa ctaga HITl nposBounpyeT pa3Butme KNMHNYeCKnX
CUMMNTOMOB W BMOCIEACTBUN YBENNYEHWNE NETANIbHOCTH, T. K.
naToreHHoe AeicTBME HECKOMbKIX BUPYCOB C OANHAKOBbI-
MU MeXaH13MaM UX pennmKkaumy (OAHN 1 Te e BXOAHbIe
BOPOTa, OPraHbl-MULLEHM, K/TIETOYHbIE PeLIenTopPbl) MOXET
yBenMunBaTbCA B pasbl. Pe3ynbTaThl HayuHbIX NCCefoBa-
HWIN 3apyOeXHbIX aBTOPOB NOATBEPXKAAIOT JaHHYIO rMMo-
Te3y [7]. Tak, N. Arafat c coaBT. noka3anu, 4to NprMMeHeHVe
XKMBOW aTTEHYNPOBaHHON BaKLMHbI MPOTNB MHPEKLNOH-
Horo napuHrotpaxeuta (U1T) pe3ko ycyrybnaet TeueHune
HM3KOMaTOreHHOro rpumnna, 06yc/I0BAEHHOrO NOATUMOM
H9. B onbiTHOW rpynne LpINaAT, 3apaxeHHol Bupycom H9
1N UMMYHU3UPOBAHHON »KMBOW aTTEHYMPOBAHHOW BaKLM-
Holt npotus WT, Habniopgaetca atpodua 6ypcobl 1 TUMYCa.
BcnepcTere atoro HabnogaeTca MMMYHOCYNpeccus, Ko-
Topan ABNAETCA NPUYMHOW Pa3BUTUA BTOPUYHBIX UHOEK-
LA, MOBbILLEHHO NIeTanbHOCTW 1 He3PPEKTUBHOCTM BaK-
uuHauum npotus WIT. Mpwn 31om Brpyc HI He oKasbiBan

Puc. 3. Tpaxeum (2unepemus u HabyxaHue c/iu3ucmout mpaxeu
C 8A3KUM CeKpemom)

Puc. 4. KazeozonodobHas npobKa 8 HUxHel Yyacmu mpaxeu
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Puc. 5. lenuemeHmupos8aHHele AUYa, 3a2pA3HEHHbIE
XXUOKUM noMemom 3esieHoz0 ugema

Puc. 6. Toue4Hble KpOBOU3/TUAHUA 8 pOMOo8oU nosiocmu

BIVAHNA Ha 3GdEeKTUBHOCTb BaKLMHALMW NPOTHB UHbEK-
umoHHoro 6poHxuTa Kyp (VBK): BakumHaums npotus VBK
3apakeHHbIX BMPYycoM H9 LbiNnAT He npuBoauna K ce-
pbe3HbIM nocnefcTBUAM. Taknm o6pas3om, ncciefoBaHna
MOKa3blBaloT, YTO MHPULMpPOBaHMWE LbINAAT Brpycom HITI
A/HON2 Ha doHe nprMeHeHMs XMBbIX BaKLVH, B YaCTHO-
ctv npotus UIT, NpUBOAUT K KIIMHNYECKOMY NPOABIIEHNIO
pecnMpaTopHOro CMHAPOMA, YBEIMYEHMIO NIeTaIbHOCTH
1 BbI6PaKOBKYM NTUL,. Kpome Toro, y 3apakeHHbIX BUPYCOM
rpvnna HI9 ubinnAaT HabnopaaeTca Kak KNeTouHas, Tak U ry-
MopasibHaa uMmyHocynpeccua [16]. B ogHOM 13 x03ancTs
MpumopcKoro Kpas Takxe Habnoganacb KapTrHa accouy-
MPOBaHHOro TeyeHus rpunna H9 Ha ¢poHe nprmeHeHnA
XnBom BakLUMHbI NpoTus UITT. Mpu KnuHnyeckom ocmoTpe
nTVLY Habnoganu genpeccuio, onyxaHvie NoArnasHUYHbIX
CUHYCOB, iMapeto C BbijeneHremM BOAAHNCTOrO nomeTa
3e1eHoro LiBeTa, B POTOBOW MOIOCTV OTMeYaniu To4eyHble
KpoBou3nuaHuA (purc. 5, 6).

Mpw BCKPbITAM NTUL, PErnCcTPUPOBAaN TapuHroTpaxe-
UTbl 1 OTEK Nerknx (puc. 7).

MoBbIWEHHbIN OTXOZ NTULbI, 0CO6EHHO GpoIepos,
HabniopaeTca NpU acCoLUMPOBAHHOM TEYEHUWN HU3KO-
natoreHHoro rpunna H9 ¢ pecnnpaTtopHbiM MMUKOMas-
mo3om (Mycoplasma gallisepticum), NHPEKUNOHHbBIM CU-
HosuTOM (Mycoplasma synoviae), opHNTOb6aKTepProO30M

Kyp (Ornithobacterium rhinotracheale), nHeKUNOHHBIM
napuHrotpaxeutom (Herpesviridae), nHdekumoHHon byp-
canbHoi 6onesHbio (Birnaviridae), HbloKacCKo 6onesHbio
(Paramyxoviridae).

Jeosoyus supyca u e2o 300HO3HbIU nomeHyuas

Bupyc Hu3KkonaToreHHoro rpunna HON2 obnapaet no-
TeHUManoMm nepefaun oT KMBOTHBIX K YeIOBEKY M Hao60-
poT. [1nA NOHMMaHMA 3BOAOLNN HU3KONATOreHHOro rpumn-
na H9 BbiaenatoT 4 ocHoBHbIX Knagbl ot h 9.1. o h 9.4. Ha
CEeroAHALWHNI feHb reHeTnYeckas Knaga h 9.4. Asnaetca
camoli obLWwmnpHoN. ExxeroaHblil reHeTUYECKMI aHanm3 no-
Kasan, uto Bupyc H9 npeTepneBaeT 6bICTPYtO 3BONIOLMIO
3a CYeT NPOoLECCOB peaccopTaunm, 1 CeroaHA N3BECTHO
yxe o 6onee 70 reHoTunax Brpyca. Kpome Toro, yctaHoB-
NeHo, YTO BMPYC BbicoKkonatoreHHoro rpunna H5N1, Ko-
TOpbIM 6bUTM UHGULMPOBAHDI Ntoan B ToHKOHre (1997 T.),
cofeprkan BHYTpeHHMe reHbl oT Bupyca G1-nogobHoro
HION2 [17, 25]. Mponcxoant peaccopTaunsa NoaeBoro
1 BaKLMHHOIO BMPYCOB, YTO MOATBEPKAAIOT reHeTnYeckmne
nccnenoBaHua [6].

Lnpoko pacnpocTtpaHeHHbIn B [akncTaHe Bupyc HON2
cofepan B cebe reHbl (PB2, PB1, PA, NS), naeHTUYHbIE Bbi-
cokonatoreHHomy Bupycy rpunna H7N3. M. Igbal c coasT.
B CBOVIX MCCNE[OBAHMAX YCTAaHOBUIM, YTO NPV 3apakeHnm
nepenenos 3abofeBaHVe NPOTEKAET TAXeNee, YeM y Apy-
rvx Bugos NTuL. [Npmn 3ToMm BOPOHbI OKa3anmncb pe3ncTeHT-
HbIMU K MPOABNEHNIO KIIMHNYECKU Bblpa)KeHHoro 3abone-
BaHWA Npu 3apaxeHun HI. bbina goka3aHa MexBnaoBas
nepegava BMpYyca OT CMHAHTPOMHbIX NTHL, Kypam 1 Hao60-
POT, UTO FOBOPUT O BO3MOXHOCTAX LLUIMPOKOro pacnpocTpa-
HeHuA BUpYyca B npupoge [21, 22].

MHorune mnekonuTaloLme BOCNPUMMUNBBI K 3apake-
Huto BMpycom rpunna HON2, 6onesHb nerko Bocnpous-
BOAWTCA Ha XOpbKax 1 Hopkax. Ceponornyeckunii aHanms,
npoBefeHHbIN Ha depMax no pa3sedeHnto HOpok B Kntae,
nokasasn, YTo B CbIBOPOTKAX KPOBM KMBOTHbIX, KOTOPbIM
exelHeBHO CKapMAMBalOT NpoAyKTbl yboa ntuu, 6onee
yem B 40% cnyyaeB BbIABAAIOT aHTUTeNa K Bupycy HON2.
Bupyc Bbigenanu ot cobak, CBMHEN, Nowagen u yenose-
ka[11, 13]. Y 17% cotpynHukoB ntuuedabpuk MpaHa, roe
peructpuposancs rpunn HIN2, B cbiBOpoTKax KpoBu 06-
HapyXnmBanu cneunduryeckne aHTMTENa K AAHHOMY Nof-
Tuny [8, 27]. B skcneprmMeHTax 6b1710 NOKa3aHo, YTo BUPYC
B 60/blUel KOHLEeHTpauumn pennuympyeTca B opraHax
[bIXaTeNIbHOW CUCTEMbI, HEXENN B KweyHoM TpakTe [19].

HaumHaa ¢ 1999 r. pernctpmpoBanuncb cny4vau 3apa-
XeHna yenoseka Bupycom HON2 B Kutae, baHrnagew,
Ervnte 6e3 pa3Butua TaXKenbIx cOcToAHMN. Bupyc HON2
nMmeeT CPOACTBO K peLientopam yenoseka. OgHako nog-
TBEPXKAEHHbIX CNyYaeB nepefayn Bupyca oT YenoBeka
K YesIoBeKy [10 CUX MOp He NpefcTaBieHo.

UckopeHneHue 6one3Hu — npobsemHsie 0npocel

OCHOBHbIM JOKYMEHTOM, pernameHTUpYoLWMM Mno-
pPAfOK AeNCTBUIA NPY YCTaHOBEHUN daKTa LMPKYyIaLun
BMPYCa rpunna nTuy Ha Tepputopumn Poccunckon Qepe-
paumu, asnatTca «Mpasuna no 6opbbe ¢ rpunnom NTrL»
(2006 r.). Mofo3peHne Ha NHOULMPOBAHME MOTONIOBbA
nTuL BUPYcom rpunna noatuna H9 npu oTcyTcTBUN Ka-
KUX-TMOO KNMHUYECKNX NpU3HaKoB 60nesHu, B COOTBET-
cTBuK ¢ N. 16 Mpasun, TpebyeT NOBTOPHOrO NpoBeAeHMA
nccnenoBaHun.

CornacHo n. 33.2., «npwv noaTeepxaeHnn Gpakta MHOGU-
LIPOBaHMsA MOrosoBbA NTUL, TOBAPHbIX NTULLEBOAYECKUNX
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OpraHmM3aumnin HN3KOMaToreHHbIMK BYPyCcamun NOATUMNOB
H4, H6 n H9 3anpeluaeTca peann3ayma NTuL B >KMBOM BUAE,
NHKy6aLMoHHOro ALa. Moa KOHTponem rocyaapcTBEHHOrO
BETEPUHAPHOIO MHCMEKTOPa MO 3aKPerniieHHON TeppuTo-
pur 06CNy>KUBaHVA MACO NTHLbI MOXET ObiTb BbIBE3EHO 13
Yrpo»<aeMoi1 30Hbl /1 MPOMBILLIEHHON NepepaboTKm C nc-
Nosb30BaHVEM TEXHONOTMYECKX PeXMOB, obecrneurBato-
LMX MHaKTMBaLMIO BUpYca. B opraHmsaumsax paspabatbia-
eTCcA U peannsyeTca NporpaMmma NCKopeHeHNa MHeKLun,
B XOAie KOTOPOW MHGULIMPOBAHHOE NMOroIoBbe NOASIEXNT
yb6oto. MpoBeaeHune yb6os NTULbI 4OMYCTMMO NOCTE OKOH-
YaHWA TEXHOSIOMMYECKOrO LKA BblpaLlyBaHua NTuubi» [3].

Mporpamma MckopeHeHUs MHOEKLUN MOXKeT BKIItO-
yaTb creundryecKyro UMMYHONPOOUNAKTMKY MO Corna-
COBAHWIO C OpraHaMun rocyapCTBEHHON BETEPUHAPHOW
CNy>6bl, OAHAKO BaKLUMHALMA HE ABNAETCA OCHOBHbIM UH-
CTPYMEHTOM B NpodUNakTuKe 3aboneBaHnsA 1 He JOJKHa
HOCUTb MACCOBbI XapaKTep.

EcTecTBEeHHO, B Tex cTpaHax, rae 3aboneBaHne HaHo-
CUT Cepbe3Hblil SKOHOMMYECKMI yuep6 NTULEBOACTBY,
yTo 0byCnoBNMBAET HeraTMBHblE CoLManbHble nocnes-
CTBUA C Yrpo30i NpPoJOBONbCTBEHHON 6e30nacHoCTH,
NPVIMEHAETCA NJaHOBaA NOrosoBHaA BakUMHauma NTuy,
CEeNbCKOXO03ANCTBEHHOro Ha3HauyeHus. Hanbonee 6es-
OMacHbIMU U 3PPEKTUBHBIMU OKa3anuncb LenbHOBUPU-
OHHble MHAaKTUBNPOBAaHHbIe BaKLMHbI. KnMHMYeckn unc-
MNbITaHbl PEKOMOVIHAHTHbIE 11 BEKTOPHbIE BAaKLMHbI, HO KX
nprMeHeHe orpaHnyeHo. Jngepom B npodunaxktuke HITI
A/H9 aBnsaetca Kutai, rge ¢ 1998 r. 66110 IMMYHU3KPOBA-
Ho 6onee 11 mnpg Kyp. [YMopasnbHble NOCTBAKLMHANbHblE
aHTUTeNa 3alMLLatoT NTULY OT KNMHMYeCKOW HbeKLn
1 YMeHbLUalT/NpeaoTBpaLLaoT 3KCKpeLumnto Bupyca. Oa-
HaKo HefoCTaTOUYHaA HaNPAXXEHHOCTb U OJHOPOAHOCTb
MMMYHUTETa B CTafle He UCKIIoYaeT LMpKynaumMm Bupyca
Ha BaKLMHMPOBAHHOM MOrofioBbe, YTO Ha GOHEe aHTU-
TENbHOrO «MNPEeCcCUHra» MOXeT ABUTbCA NPeanoChIIKON
ans ero n3meHuymBocTy. Mporpamma BakyuHonpodunak-
TUKWN JOMXHA CONPOBOXAATLCA HE TONIbKO KOHTPOSIEM ee
3 deKTUBHOCTY, HO U NMOCTOAHHBIM MOHUTOPUHIOM LpP-
KynAaummn BUpyca Ha MMMYHW31POBaHHOM noronosbe. Cre-
ZyeT yyecTb, YTO BaKUMHaLMUA NPOTUB rpumnna BANAET Ha
MN3MeHeHMe 300CaHNTaPHOrO CTaTyca pervoHa (B nopagke
pervioHanmn3aLumm), YTo MOXKET OTPa3UTbCA Ha SKCMOPTHOM
noteHumasne cybbekra.

Ha ceropgHAWHMIM feHb OCHOBHOW cTpaTternein npodu-
NakTUKK 3aHoca supyca HITI/H9 Ha npeanpuAaTnax 3akpbl-
TOrO TWNa OCTAeTCA HEYKOCHMTENbHOE CObMoAeHVe Mep
61oNornyeckon 3awWnTbl U BETePUHAPHO-CAHUTAPHOTO
pexuma [2].

BbIBOA bl

1. Bupyc HuskonatoreHHoro rpunna ntuy A/HON2
MIMeeT LWMPOKOe PacnpoCcTpaHeHne B M Pe 1 LUPKYnpy-
eT Ha TeppuTopumn Poccniickon Qegepaunn.

2. AccouumpoBaHHOe TeyeHre 60ne3HN MOXET NPUBO-
OWTb K neTanbHOCTV Ao 60% Noronosbs, 0CO6eHHO cpean
NTUL, TAXKENbIX KPOCCOB. [PYMEHEeHME XMBbIX BaKLUH B UH-
dULMpPOBaHHOM CTafie MPUBOAMNT K UMMYHOCYNPeCccum Ha
KNEeTOYHOM 1 FyMOpPaJibHOM YPOBHe.

3. BbicTpasa 3Bontouna Bupyca (peaccoprayma) n ero
300HO3HbIV NoTeHUMan TpebyloT NPUCTaNbHOrO BHUMa-
HWA K pacnpocTpaHeHnto Brpyca H9 B nonynAaumax gnkmx
M [OMALUHUX NTUL,.

4. TporpamMmMbl 03L0POBNEHMNA Y UCKOPEHEHNA NHEK-
LUK MOTYT BKJIIOUATb CTPATErMio MMYHONMPOPUIaKTUKI

Puc. 7. ﬂapUHeompaxeumbl, OMeK U NOJIHOKposue Jieeckux

C UCMOJIb30BaHNEM NHAKTUBUPOBAHHbIX BaKLMH, OAHAKO
BaKLVHaLMA He JOJIKHAa HOCUTb MaclUTabHOro xapakTepa,
a Mepbl 6MONOrNYECKON 3aLUTbl MPOMbILLIIEHHbIX NPej-
NPUATAIA BOMKHbI ObITb NPEeBaNVpPYOLLUM 31EMEHTOM B CU-
cTeme NpounakT1KM 3abonesaHua.

5. Hu3kasa a¢dekTrBHOCTb BakLMHaLUy (HA3KNIN ypo-
BEHb MOMYNALNOHHOIO UMMYHUTETA) MOXET CNOCOOCTBO-
BaTb «TUXOMY» PacrnpoCTpaHeHno MHGEKLN N N3MEHYM-
BOCTU BMpYca.

KoHgpnukm uHmepecos. ABTOpbI 3aABNAIOT 06 OTCYT-
CTBUMN KOHQIMNKTA NHTEPECOB.
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MOAERYAAPHOE TUITMMPOBAHHNE

METULUNNNH-YYBCTBUTENDBHbIX STAPHYLOCOCCUS AUREUS (MSSA),
W30JINPOBAHHbIX OT OBE3bAH, HA OCHOBE NOTMMOPOU3MA KOATYTAZHOTO MEHA

B. A. KanawHukoBa
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PE3IOME

Staphylococcus aureus — oueHb OnacHblii MUKPOOPraHu3Mm, Bbi3biBaloLLuii 6onee
100 Ho3onoruyeckux opm 3aboneBaHmil y yenoBeka 1 KUBOTHbIX, BKMOYAA MHEB-
MOHUM, UHGEKLIM KOXM 1 MATKWUX TKaHEIA, NILLeBbIe TOKCUKOUHGEKLIMM, HArHOeHNe
paH u T. . Mo reHotunUpoBaHuio Staphylococcus aureus, BbleNeHHbIX OT Niofieil, U3
MIALLEBbIX NPOAYKTOB M NPI MACTUTaX Y KOPOB, MPOBEJEHO MHOT0 UCCNIENO0BAHNI.
OTcyTCTBMe CBEAEHMI NO FeHOTUNMPOBAHMI AaHHbIX BO36YAUTENeH, 06HAPYKEHHbIX
Y 00€3bsH, KMBYLLVX B YCTIOBUAX HEBOAY, MO6YZANN0 NPOBECTY aHANOTUYHYI0 paboTy,
MOCKONbKY MHGEKLMI CTaQUNOKOKKOBOIA MPUPOADI Y MPUMATOB LUNPOKO Pacnpo-
(TpaHeHbl. HacToAwee nccnefoBanme nocBALEHO U3ydeHuo nonumopduama sa-
puabenbHOro yuacTka KoarynasHoro reHa u TUMMPOBaHuio U301aToB Staphylococcus
aureus, BblfieNeHHbIX 0T 06e3bAH Pa3HbIX BULOB, NPOXMBAIOLLMX B ALNEPCKOM N
TomHuKe. 115 n3onatoB Staphylococcus aureus u3yyann GeHOTUNMYECKUMM 1 MO-
NeKynApHO-TeHeTUYeCKIMI MeTOAAMI. [eHOTUNMPOBaHIME MPOBOAUAM C NOMOLLbIO
MLUP, NLP 8 peanbHom Bpemeru 1 NMLP ¢ nocneaytowwmm aHanuzom nonumopdusma
ANMHBI PECTPUKLIMOHHBIX GparmeHToB. ccnenoBanue metogom MLP B pexume
peanbHoro BpeMeHu N03B0NNO OTHECTH Bce Staphylococcus aureus K METULMNNIAH-
UyBCTBUTENbHBIM CTadunokokkam (MSSA). Mpu amnandukauum BapuabenbHoro

y4aCTKa KoarynasHoro rexa nonyyeHo 4 Bifa aMnanKkoHoB NPOTAXEHHOCTbI0 600,
700,800 11900 H. 1. 3T AaHHbIe YKa3bIBAKOT Ha CYLLECTBOBAHME CTPYKTYPHBIX pa3nu-
Yuii JAHHOTO reHa Y NCceloBaHHbIX M30n4ToB. peobnazan KoarynasHbii req npo-
TAXeHHOCTbIo 900 H. n. cnonb3oBaHue SHAOHYKNeasbl (fo7 No3B0ONMNO BLIABUTL
23 paznnyHbIX NPodUNA PeCTPUKLIAM COA-TeHa, 0HAKO TONbKO TPH U3 HUX JOMUHY-
posanu. baktepun Staphylococcus aureus ¢ cemblo TUNAMV KoarynasHoro rexa 6binu
06Hapy»eHbl TONbKO B Nerkitx 06e3bAH, NOruBLIMX OT NHEBMOHUM, YTO M0O3BOAAET
fienaTb BbIBOZ 0 TOM, UTO JaHHble U30NATbI UMEIOT TPOMHOCTb K NIErOUHON TKaHU.
Cpean Staphylococcus aureus, 06Hapy»eHHbIX N1 MHEBMOHUAX, Haubonee pacnpo-
CTpaHeHHbIMY Bb111 U30NATbI C TPEMA TUNAMU 0a-TeHa. K IHBa3UBHbBIM U30NATaM
MOXHO 0THeCTU Staphylococcus aureus ofMHHaALATI TUMOB KOAryna3Horo reHa, no-
CKOMbKY 1X yAanocb 06HapyUTb NpU MCCeA0BaHNN B TKAHAX PasANYHbIX OPraHoB.
(radunoKoKkKoBas MHdeKLA y 06e3bAH, COLePKaLLUXCA B IUTOMHYKE, 06yCnoBneHa
reHOTUNIYECKN reTeporeHHoit nonynaumei Staphylococcus aureus.

KnioueBble cnioBa: 06e3baHbl, Staphylococcus aureus, KoarynasHbiii res,
MUP-MAPO, coa-tun, NAPO-natTepH.

UDC579.861.2:599.82

MOLECULAR TYPIN G oF METHICILLIN-SUSCEPTIBLE

STAPHYLOCOCCUS AUREUS (MSSA), ISOLATED FROM MONKEYS,
BASED ON COAGULASE GENE POLYMORPHISM

V. A. Kalashnikova
Leading Researcher, Candidate of Science (Biology), FSBSI“SRI MP”, Sochi, Russia, e-mail: vikky.aw@gmail.com; ORCID ID 0000-0002-1574-8674

SUMMARY

Staphylococcus aureus is a very dangerous microorganism that causes more than 100 no-
sological forms of disease in humans and animals, including pneumonia, skin and soft
tissue infections, food toxicoinfections, wound abscess, etc. Numerous studies on ge-
notyping Staphylococcus aureus, isolated from humans, food and bovine mastitis have
been carried out. The lack of information on the genotyping of these pathogens detected
in monkeys living in captivity served as a stimulus to conduct a similar research, since
staphylococcal infections in the primates are widespread. The present study is devoted
to the study of the polymorphism of a variable region of the coagulase gene and to the
typing of Staphylococcus aureus isolates from monkeys of different species kept at Adler
monkey farm. 115 Staphylococcus aureus isolates were studied using phenotypic and
molecular genetic methods. Genotyping was performed using PCR, real-time PCR and
PCR with subsequent restriction fragment length polymorphism analysis (PCR-RFLP).
Areal-time PCR analysis allowed to classify all Staphylococcus aureus as methicillin-sus-
ceptible staphylococci (MSSA). After amplification of a variable region of the coagulase

gene, 4 types of amplicons of 600, 700, 800, and 900 bp were generated. This data
demonstrates structural differences of this gene in the studied isolates. The coagulase
gene 0f 900 bp prevailed. The use of the (fo7 endonuclease allowed to identify 23 diffe-
rent restriction profiles of the coa gene, but only three of them predominated. Staphylo-
coccus aureus bacteria with seven types of coagulase gene were found only in the lungs of
monkeys that died of pneumonia. The results obtained suggest that these isolates have
tropism for lung tissue. Among Staphylococcus aureus isolated from pneumonia cases,
isolates with three types of the coa gene prevailed. Staphylococcus aureus of eleven types
of coagulase gene can be attributed to the invasive isolates, since they were detected in
the tissues of various organs. Staphylococcal infection in monkeys kept at the monkey
farmis caused by genotypically heterogeneous population of Staphylococcus aureus.

Key words: monkeys, Staphylococcus aureus, coagulase gene, PCR-RFLP, coa type,
RFLP-pattern.
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BBEJEHUE

Staphylococcus aureus (S. aureus) npegctaBnsaet cobon
YHVIKaNbHbI MUKPOOPraHn3Mm, ABAAWMNACA OfHUM 13
Ba’KHENLIMX ONMOPTYHUCTUYECKNX NaTOTeHOB, NrPatoLLmX
CYLLECTBEHHYIO POJSib B BO3HWKHOBEHWMN UHEKLIMOHHbIX
MPOLECCOB Y XKMBOTHbIX. ITOT MUKPOO 4YacTo Bbi3biBaeT
NMHEBMOHMU, GEerMoHbl, apTPUTbI, THOVHbIE BOCMANEHUS
paH, NopaxeHue KOCTel 1 CyCTaBOB Y AOMALLHWX U ANKKX
KMBOTHbIX (KolleK, cobak, KopoB, oBeL, nowagein, cau-
Hel, KpbIC, TIONIEHeN, MOPCKUX CBMHOK 1 ap.) [6, 14]. OH
Xe ABnAeTCA BO3byanTenemM mMacTUTOB, NMOCIEPOOBOr0O
SHOOMETpPUTA y KOPOB 1 CBUHOMATOK [1, 2, 9, 15]. bakTe-
pus S. aureus BblAensANacb NPy KOHbIOHKTMBUTAX Y KOLIeK
KaK conyTCcTByoLan xnammanam nHdekums [4]. K tomy xe
S. aureus moxeT 6eCCUMMTOMHO KOJIOHU3MPOBATb XKMBOT-
HbIX. [pn 3TOM 6€CCUMNTOMHbIE HOCUTENW, Kak NPaBuno,
BbICTYMalOT B KauecTBe pe3epByapoB BO3OyauTensa UH-
deKkuny Bo Bpems BCMbIWEK, BbI3BAHHbIX S. aureus, 1 AB-
NATCA Npegpacnonarawym GakTopom ANA 3apaKeHus.
B HacToALee Bpemsa 60nbllOe BHUMaHWe yaensaercs us-
YUEHUIO METULUNNINH-PE3NCTEHTHbIX 3010TUCTbIX CTa-
¢dunokokkos (MRSA), yactoTa BbIIBNEHNA KOTOPbIX B MO-
cnepHee gecATUNIeTME 3HAUMTENIbHO BbIPOCHA, @ TakxKe
UX nepepave ot nofelt K *KMBOTHbIM 1 HaobopoT [6]. U3
NUTEPATYPHbIX JaHHbIX N3BECTHO, YTO NMOTEHLMAbHbIM
pe3sepByapom ana MRSA aBnAlTCA MeTULUNINH-YYB-
cTButenbHble S. aureus (MSSA) [7]. BaXHbin BUPYNEHTHbIN
daKkTop 3010TUCTOrO CTaPUNOKOKKa — Koarynasa, Bbliene-
HVie KOTOPOW MCMONb3yeTcsA B 1abOPaTOPHON MpaKTuKe
KaK KpUTepuii OTIMYMNA NaTOreHHbIX S. aureus OT Apyrux
BMAOB cTadMNOKOKKOB. Koarynasa npepacraBnseT co-
6011 BHEKJIETOUHDIV NPOTENH, CMOCOOHbIN CBA3bIBAaTHCA
C NPOTPOMOUHOM, 06pa3ya KOMMeKC CTaduIoTPOMOUH,
CTVMYNIMPYIOLMIA peaKkLunio CBepPTbIBaHMA Mia3Mbl MyTem
npeobpasoBaHus ¢pubprHoreHa B GnbpuH [16]. Koarynas-
HbIV reH (coa), KORMPYIOLMIA KoarynasHbiii 6enoK, BbICOKO
nonumopodunyeH ns-3a BapunabenbHbiX NocnefoBaTesib-
HOCTel, cofepaLlyx TaHAeMHble MOBTOPbI B KONMYeCTBe
81 mapbl HyKneoTnAoB Ha 3'-koHue. CylecTByeT MHOXe-
CTBO annenbHbIX GOPM KOarynasHoro reHa, v Kaxabli
WTaMM S. aureus NpoAyLMpPYyeT OfHY UM HECKOMbKO TaKmX
dopm [11]. AMnandurKaums KoarynasHoro reHa 3aBucuT ot
reTeporeHHOCTU obnacTy, cogepallein TaHaeMHble no-
BTOpbI 81 H. N. B 3’-KogupytoLein o6nacTv reHa Koarynasbl,
KOTOpas OT/IMYAeTCA KaK KONIMYeCTBOM 3TUX TaHAEMHbIX
MOBTOPOB, TaK 1 PacnonoXeHnem CalToB PecTpUKUUM Ana
SHAOHYKJea3 cpeAn pasHbix M30naTo.. lMonmopdrsm Ko-
arynasHoro reHa 1crnonb3yeTca Kak SnnaeMnonorniyeckui
MapKep, ero TMNUpPOBaHMe OCYLLECTBNAETCA NpaMepamu,
FOMOJIOTMYHbBIMY KOHCEPBATUBHOMY PErvoHy B Npepesnax
coa-reHa [8]. C yncnom MOBTOPHbIX NoC/efoBaTe/IbHO-
CTel, OTAINYaloLWMXCA B NPeAenax cod-reHa, nosyyeHHble
MLUP-npoayKTbl OTAENbHbBIX LUTAMMOB MOTYT ObITb Pa3HOM
OnuHbl. Bonee NPoCTbIM 1 TOYHBIM METOLOM TUMMPOBAHNA
S. aureus cunTaeTca ngeHTdUKaLmna Ha OCHOBE NOIMMOP-
dusma gnuHbl MUP-pecTprKymoHHoro ¢parmeHTa Koary-
nasHoro reHa (MAP®). AHK-bparmeHTbl, pa3geneHHble
B resib-anekTpodopese, NO3BOAAOT CPABHNUTb UX ASIVHbI
(NAP®-natTepH). MLP-npoayKTbl pa3nmyHbIX LWITaMMOB
nokasbiBaloT pasnuyHble MNAPO-naTTepHbl KoarynasHoro
reHa. 3ToT MeTol TUMMPOBAHUA MOMOraeT B U3yUYeHUM
NPOVICXOXAEHMUSA LUTAMMOB U FeHETUYECKUX NINHUIA LWTaM-
MOB, BblAE€IEHHbIX 13 Pa3fInUyHbIX UCTOYHUKOB, @ TaKxKe
nonyyeHus snugemuonoruyeckon nHpopmauun [9, 111.

B HacToAlee BpemMA AMArHOCTMKE U reHeTnyecko-
My MCCNeAoBaHuIo S. aureus y »KUBOTHbIX, a Tem 6onee

y NprYMaToB, yaenaeTca Mano BHumanua [3]. Monekynap-
HO-reHeTUYeCcKoe TUNMpoBaHue N30NATOB S. aureus, Bbl-
AeneHHbIX y HU3LWNX 06e3bAH, cofiepKaLLMXca B yCIIOBUAX
HeBOJIM, 3a py6exxom He npoBoanTcA. OTCyTCTBME AaHHbIX
Mo reHeTMYeCcKoMy pa3HOOOpPasnio 1 MONEKYSPHOI 3MK-
Aemuionorum S. aureus y HU3LWMX NPUMaToOB Nobyanno
npoBecTV JaHHOe nccnefoBaHve. B HacToswen paboTe
NCMOJIb30BaIN MeTOA TUMNPOBAHNA KOarynasHoro reHa
Ha ocHoBe MUP-MAP® ana paznuuma wtammos S. aureus,
N30/IMPOBaHHBIX OT 06€3bsIH Pa3/INYHbIX BUOB.

Llenb nccnegoBaHma — reHOTUNMPOBATb M3ONATHI
S.aureus, BblgeneHHble 0T 06e3bsiH, MyTeM MONIEKYNAPHOTO
TUNMPOBAHUA reHa Koarynasbl C ICNoib30BaHeM MeToAa
Mnup-naPo.

MATEPWANbI U METOAbI

B mnccnepgoBaHum mncnonb3oBaHo 115 un3onAaTtos
S. aureus, BblieNneHHbIX OT 06e3bAH 6 BUAOB, MPOXIMBalo-
wunx B AgnepckomM NUTOMHMKe: Makak-pesyc (n = 42), ma-
KaK ABaHCKUN (n = 37), makak nanyHaep (n = 2), MapTbiLLKa
3eneHas (n = 5), NaBmaH aHybwc (n = 5), naBMaH ramagpun
(n = 24).Mpwn 3ToM 79 N30NATOB S. aureus GbINU BbIAENEHDI
U3 NIerknx *UBOTHbIX, MOrMOLINX OT MHEBMOHMWY; 32 U30-
nsATa 06HapYeHbl B Pa3fIMYHbIX OpraHax, Taknx Kak novka
(n = 5), neyeHb (n = 10), ceneseHka (n = 6), numdoysen
(n =8), maTKa (n = 1), a TakKe B MapPEHXNMATO3HOWN XNOKO-
ctn (n = 2). YeTbipe nsonata S. aureus BbleneHbl Npu nc-
ClefoBaHUY MaTepurana OT XKUBbIX 06e3bsAH: THO 13 paHbl
(n=2),masa(n=1),3eB(n=1).

BobideneHue u udeHmugukayus cmagusiokokkos. Ana
BblAeneHna CTadpunoKOKKOB NPOBOAMIOCH CTaHAapTHOe
6aKTepuonormyeckoe nccnefoBaHve, BKiovatoLlee noces
Ha ceneKkTVBHble U AndPepeHLManbHO-AUarHoCTMYeCKne
nuTaTesibHble Cpefbl ((KenToYHO-coneBou arap, 5%-i Kpo-
BAHOW arap), MUKPOCKOMPOBaHME Ma3KoB, OKpPaLLeHHbIX
no pamy, onpepeneHvie GUOXMMUYECKNX CBOWNCTB Bbl-
AeneHHbIX KynbTyp. lNoceB maTepunana Ha nuTaTenbHble
cpepbl Npor3BoAMY O6LEeNPUHATBIMM B MUKPOGUONoru-
yeckol npaKkTnke metofamu. MipeHTndukaumio ocyLecT-
BNANAN HA OCHOBaHUM MOPPONOrnYecKnx, TMHKTOpUasb-
HbIX, MJIa3MOKOarynmpyoLwmx n GMoXnMmyecknx CBOMCTB
CTadUNIOKOKKOB 1 NnaTeKkc-arrioTuHaummn. Bugosyto ngeH-
TMdMKaLmMo NPOBOAUAN C MOMOLLbIO KOMMepYeCcKux
TecT-cnctem «MynbTUMUKPOTECTbI AN BMOXUMMNYECKON
naeHtTuomkaymm ctapmnokokkos (MMT C)» (HMNO «Um-
MYHOT3KC», Poccusa). Ceponornyeckoe mccienoBaHue
NPOBOAMIOCH C NMOMOLLbI0 Habopa NaTeKc-arrnoTMHaLUK
Dryspot Staphytect Plus (Oxoid, Bennko6pwvtaHus), no3so-
nawowero naeHTMGMLMpPoBaTb LWTaMMbl S. aureus No Npu-
naraemoi MHCTPYKUMW. B3ATble Ana MonekynapHo-reHeTur-
Yyeckoro nccnefoBaHuna 115 WtammoB S. aureus XpaHUINCh
npwu Temnepatype muHyc 20 °C.

Skcmpakyus eeHomHoU [JHK S. aureus. BoigeneHne T0-
TanbHon [1HK S. aureus ocyuiectBnanu n3 6aktepuanbHbiX
cycneHnsni (1,5x108 KOE/mn, 5KBMBaNEHTHbIX 3HAYeHWI0
0,5 ctaHpapTa myTHOCTM Mak®apnaHaa), NpUroToBEeH-
HbIX 13 CYyTOUHbIX arapoBbIX KyNbTyp S. aureus n cycneH-
AnpoBaHHbix B 100 mkn NaCl ¢ ncnonb3oBaHnem Habopa
peakTnBoB «[IHK-cop6-B» (OO0 «MHTep/labCepBucy, Poc-
CUA) COrNacHO MHCTPYKLMM NPOV3BOANTENS.

MLP-0emekyua 2eHa mecA S. aureus. MoCcTaHOBKY
peakunn amnnnduKaumy B pexrnme peanibHOro Bpe-
MEHW OCYLeCTBAANN C UCNONb30BaHNeM KOMMepye-
ckon TecT-cuctembl «AMnanCenc MRSA-ckpuH-TuTp-FL»
(OO0 «MHTepllabCepBurc», Poccnsn) Ha dntoopecLeHTHOM
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deTekTupytowem Tepmounknepe RotorGene (CLUA) co-
rmacHoO npuaaraeMomn WHCTpyKumn. Kommepueckas
TecT-cMcTeMa nossonAeT ngeHTuduumnposaTb S. aureus
N [EeTeKTUPOBaTb reHeTUYeCKne feTepMUHaHTbl pe3u-
CTEHTHOCTU GaKTepuii, 06YCIIOBNMBAIOLLME YCTONYMBOCTD
K B-nakTaMHbIM aHTUOUOTUKAM NeHULMITIMHOBOTO pAja
y cTadUIIOKOKKOB (reH mecA).

Jemekyusa koazynaszHozo eeHa S. aureus. TLP-
amnnnoukaumio 3'-KoHLEBOI 06acTy reHa Koarynasbl
nposoaunu cneyndpuyecknmm onmnucaHHbIMN B NuUTepa-
Type [10] onUroHykneoTUaHbIMM Npanmepamm, CUHTE3M-
poBaHHbIMU drpmoit 3A0 «EBporeH» (Poccus). Ona MLUP
NCMNOob30BaNn roToBble MacTepMuKcbl ScreenMix-HS
(3A0 «EBporeH», Poccus). AMnnndurkaumo reHomHon JHK
NpoBoAVIN B 06beme 25 MK peakLMOHHOM CMecu, BKo-
yatowern: 5 MKNn amnanduKaunoHHom cmecu ScreenMix-
HS, 5 MKn npaimepoB., 5 MK AenOHN3MPOBaHHOW BOAbI
n 10 mkn HK. Peakuns amnnuédurkaumm wna B aBToma-
TUYECKN NporpammmpyeMomMm Tepmounknepe «Tepunk»
(OO0 «HIMO AHK-texHonoruay, Poccua) no cneaytowen
nporpamme amnnundukauymm JHK: npeasaputensbHan ge-
HaTypauma — 94 °C B TeueHune 2 M1H (1 UMKN); AeHaTypauus,
oTKur, nponoHraymna — 94 °C 30 cek., 57 °C 30 cek., 72 °C
20 cek. (30 unknoB); drHanbHas nposioHrauus — 72 °C
5 MuH (1 ymkn).

MYP-NAPQ®. Coa-NUP-NAP®-aHanun3 ocyLiectsnanm no
meToauke J. V. Hookey n coasr. [10] c ncnonb3oBaHvem
pecTpuKUnoHHOM 3HAOHYKNea3bl Cfol (Promega, CLUA)
no npuaaraeMon MHCTPYKUMW. [lanbHenwwmm aHanms npo-
BOAMIN HA OCHOBE onpefAeneHna pasmepoB NoyYeHHbIX
aMMIMKOHOB, KOMMYeCTBa 1 NPOTAXEHHOCTU GparMeHToB
pectpukymn. Coa-NUP-MAP®-naTTepHbl NpeacTaBnAnm
B BuAe LUnMdpoBoro Kofa: nepBoe 4mcsio (4o Kocom yep-
Tbl) cooTBeTCTBYET pasmepy MNUP-npoaykTa, a 3atem (no-
cne KOCOW YyepTbl) YKa3zaHbl pa3mepbl peCTPUKLMOHHbIX
Cfol-pparmeHTOB.

lenb-a3nekmpocopes. Buyanvsaumio npoayKToB aMmnau-
dUKaLmMm oCyLLeCTBAANMN C MOMOLLbIO reNb-3neKkTpodopesa
B Tpuc-auetatHom 6ydepe (TAE) c ucnonb3osaHunem 2%-ro
araposHoro rena (arapo3a Sigma, CLWA) B rpagmeHTe Ha-
npspkeHus 150 B B TeueHue 20 MuH (3nekTpodopes npo-
OykToB pecTtpukumn npu 80 B B TeueHune 1 u). lfenb okpa-
LUMBaNM pacTBopom 6pomucToro 3tuamsa (0,5 MKr/mn) 1 no
OKOHYaHMU aneKTpodopesa NpocMaTpuBany ero B ynbrpa-
$b1oneToBOM CBETE Ha TPaHCUNIOMUHATOPE (4/1MHA BON-
Hbl 254 HM). Pa3mep amMnnKOHOB ONpeaenanu, UCnonb3ys
OHK-mapkep 100-1200 H. n. (3A0 «EBporeH», Poccus). Pe-
3ynbTaThl peakummn potorpaduposanm B YO-cBerte.

PE3YNbTATbI W OBCYXAEHKE

Bce n3yyeHHble KynbTypbl CTapUIOKOKKOB XapaKTepu-
30BanunCb HanMumMem neUnuTUHaA3HOM U reMONNTUYECKON
AKTMBHOCTM, 0651afany niasmMoKoarynmpytoulein cnoco6b-
HOCTbIO (CMOCOBHOCTBIO K CBEPTLIBAHUIO MIa3mMbl KPOBY
Kponuka) n ¢pepmMeHTMPOBANN MaHHUT B aHA3POOHbIX
ycnoBuax. B maskax, NpyroToBNEHHbIX U3 BbIPOCLLMX Ha
nuTaTenbHOM cpefe KynbTyp, CTapUNOKOKK/ UMenu BUA
XapaKTepPHbIX CKOMIEHNI KOKKOB (HanmOMVHaLWMX rpo3-
ObA BUHOrpaja), okpaLleHHbIX Mo pamy NonoXnTensbHo.
Mo pe3ynbratam 6MOXMMUYECKON MAeHTUGMKaALUN C No-
MoLLbio TecT-cucTem «MynbTUMUKPOTECTbI ANA GUOXUMU-
yeckon ngeHtndrkauum ctapmunokokkos (MMT C)» n na-
TeKC-arrnioTUHaUUN AnA MONeKyNApPHO-reHeTUYeCKoro
nccnefoBaHuUs 6bin 0TOGPaHbl M30ATLI, NpoLlealwne
TeCTMPOBaHMe No BCeM Npu3HaKam Kak S. aureus.

WccnepoBaHue € uenblo aeTekunn reHa mecA, saBnsio-
LLeroca reHeTNYeCcKon AeTepPMUHAHTON Pe3NCTEHTHOCTH
6aKkTepuii, 06ycnoBnmBalLLien yCTOMUMBOCTb cTadumo-
KOKKOB K [3-TakTaMHbIM aHTUOUOTVIKaM NeHNLUTTIMHOBOTO
pAAa, NoKasaso, UTo y BCex KyJbTyp S. aureus B reHOMe yKa-
3aHHbIN reH OTCYTCTBOBAJ, TO €CTb KyNbTYpPbl OKa3anncb
MeTULMNNNH-YyBCTBUTENbHbIE (MSSA).

Kak n3BecTHo, Koarynasy npoayu/pytoT BCe LWTammbl
S. aureus. 115 n3onAaToB S. aureus 6bINV NCCNEAOBaHbI Ha
nonMmMop¢$u3mM KoarynasHoro reHa u aHaams noammop-
dur3Ma LNNHBI PeCTPUKLMOHHBIX GparMeHToB. B pesynb-
Tate nNoayymnu 4 aMninKoHa pasinyHon anuHbl — 600,
700, 800 1 900 H. ., uTo yKa3blBaeT Ha BapuabenbHOCTb
pa3mMepoB aMMIMKOHOB, a 3HaYWT, Ha CyLecTBOBaHMe
CTPYKTYPHbIX Pa3nnumnii KoarynasHoro reHa y nccnegye-
MbIX M30M1ATOB (Tabn. 1).

B nccnepyemoit BbibopKe NpeBanmpoBanv nU3onsTbl
S. aureus, y KOTOpbIX BaprabesbHbIi y4acTOK KoarynasHo-
ro reHa umen npoTaxeHHOCTb 900 H. n. (46%). Bropbim no
YyacToTe pacnpocTpaHeHns, 06HapyXeHHbIM Y 41 n3onAra,
6b171 amnnnKoH 700 H. n. (36%). Y 16 n 5 n3onatos pas-
Mep KoarynasHoro reHa coctasun 600 1 800 H. n. (14 1 4%)
COOTBETCTBEHHO. YacToTa BbiABNEHNA COA-aMMINKOHOB
y S. aureus, BblJeNEHHbIX U3 Pa3fIMUYHbIX OPraHoB, Npea-
CTaBfieHa B Tabnuvue 1.

Kak BMAHO 13 NpeAcTaBfieHHbIX B Tabnuue AaHHbIX,
Yale y S. aureus, U30IMPOBAHHbIX 13 NErknUx NormoLumnx ot
NMHEBMOHMMN 06e3bAH, 06HaPYKEHbI COd-aMIMIIMKOHbI pas-
mepom 900 H. n. (33 n3onAra) n 700 H. n. (30 n3onATos.).
AMNAnKoH pasmepom 600 H. n. feTeKTUpoBaH y 14 nsonsa-
TOB S. aureus, BblieNeHHbIX 3 NErknx, a TakxKe 13 neyeHu
1 NapeHXMMaTO3HOW KNLKOCTU.

Cnepytowen 3apavein 6bio nposeperune MAPO-
TUNMPOBAHWA [HaHHbIX n3onatos. [LUP-npoaykThl

Tabnuua 1
YacToTa 06HapyeHUs c0a-aMNAMKOHOB

" IinnHa Konuuecto
CTOYHUK M30AALMN
00-aMNINKOHA, H. M. U30N1ATOB
600 14
_ 700 30
Nerkue (n=79) 800 5
900 33
600 1
Meyenb (n=10) 700 5
900 4
_ 800 1
(Cene3eHka (n = 6) 900 5
_ 700 1
Mouka (n=5) 900 s
700 3
Numdoysen (n=8) 800 2
900 3
Matka (n=1) 700 1
[apeHxumaTo3Has Xuakoctb (n = 2) 600 !
P 900 1
THoii (n=2) 900 2
nas(n=1) 700 1
3eB(n=1) 900 1
Bcero 115
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Tabnuua 2
NUP-NAPO® koarynasHoro reHa usonatos MSSA, BbieneHHbIX 0T 06e3bAH

Jler.(n=9

Ner. (n=13).,cen. (n=1)

Ner. (n=4),n/y(n=1)

Jler., maTka

Konuyectso MatTepHbl
VcTouHuk nsonauuu a-TIP-NIPO MUP-NAPO-Tun
) 9 |

600/150-250

700/80-150-180-300

700/150-450

700/80-150-400

700/200-500

Jler., cen. 2 800/80-180-300 Xl
Ner., cen. 2 800/150-500 Xl
Nty 1 800/150-200-300 X

Mou. (n=1), ner. (n=4), n/y (n=1), rvoit (n=1)

Jler.(n=2),neu.(n=1)

900/100-250-350

900/100-250-500

900/100-180-350

900/80-220-480

900/250-500

Ner. — Nerkoe, ney. — neyeHb, cen. — ceNne3eHka, noy. — noyka, l'I/y - nMM¢oy3en, naperx. Xua. — napeHxnmato3Hasa XuaKoCTb.

KOarynasHoro reHa b1 nccneoBaHbl PECTPUKLMOHHBIM
aHanv3om u paspeneHbl S3HAoHyKneasoi Cfol Ha oTaenb-
Hble pparmeHTbl. Y1Co NaTTepHOB PECTPUKLUM BapbUpO-
Basio OT OHOrO 0 YEeTbIPEeX, a pa3mep PeCcTPUKLMOHHBIX
¢dparmeHToB Konebasncs ot 80 H. n. o 600 H. n. (Tabn. 2).

MNUP-NAP®-aHann3 aMmnianKOHOB MOKasan Hanuuue
23 TMMNOB KOarynasHoro reHa, cefoBaTenbHO, O6Hapy-
»KeHO 23 pasfiMyHbIX WTaMma S. aureus, LUPKYINPYIOLLNX
y 06e3bsH, cofiepXKaLLMXCA B MUTOMHIKE. VI30N1ATbl KaXKaoi
rpynmnbl XapakTepru3oBanncb OANHaKOBbIM Pa3MepoM am-
NIMKOHOB 1 crneyndunyecknmmn cantamm pectpukuymnm. OT-
CYTCTBME pa3nnunii B pasmepax ammninkoHOB CBUAETENb-
CTBYEeT 06 OTCYTCTBMM Pa3fINUUNiA B YnCie HYKNeOTUAHBIX
NOBTOPOB, @ OANHAKOBbIE CaliTbl PECTPUKLMN YKa3blBaloT
Ha CTPYKTYpHOE CXOACTBO 3TVX MOBTOPOB.

Cpenuv n3onaToB, cGopMMPOBABLUMX aMMIVIKOHbI MPO-
TAXEHHOCTbI0 600 H. M., 6b1IV BbIABMEHDI 2 TUMNA PECTPUK-
yun ¢ Cfol. AMNANKOHbI pa3mepom 700 H. . Janu 8 TMNoB
pecTpukunn. B faHHON BbiGopKe 12 M301ATOB He Obinn
pacwenneHbl Cfol, To eCTb He UMeNu cariTa PeCTPUKLUN

ANA 3TOM 3HAOHYKNeasbl (natTepH 700/700 H. n.). AMnnu-
KOHbI MPOTAXeHHOCTbto 800 H. N. Aanu 3 Tuna pecTpuKumnn.
MNpw NAP®-aHann3e amnnrkoHoB pa3mepom 900 H. . no-
niyyeHo 10 TMNOB pecTpuKuun.

AHanu3 NAP®-natTepHOB NoKasasn, 4To Hanbonee
pacnpocTpaHeHHbIM 6bin naTTepH 900/80-250-300 H. .
(XIV tun MUP-MAPD), BbiIABNEHHbIN Y 28 COA-aMMIIIKOHOB.
Bropas no uncnenHoctu rpynna (n = 14) npeactaBneHa
nsonatamu S. aureus, 06pa3oBaBWVIMN aMMJIMKOH MpPo-
TAXEHHOCTbo 700 H. M. 1 gaBwWUMKU 4 dparmeHTa pe-
CTPUKLMKN NPOTAXKEHHOCTbIo 80-150-180-300 H. n. (Il Tvn
MNUP-MAPD). Y 9 cog-amnnmkoHOB 06Hapy»KeHbI NaTTEPHbI
600/150-250 H. n. (I Tun coa-reHa). Coa-nattepHbl 600/80-
150-300 1 900/100-250-350 H. n. (Il u XV coa-tunbl cooTBET-
CTBEHHO) BblsiBNIeHbl Y 7 aMMIMKOHOB. Hanbonee pegknmm
6binm 13 NAP®-npoduneit KoarynasHoro reHa, BblAB/IeH-
Hble Y OfAHOTO UMW ABYX N30NATOB.

Mpu npoBeaeHnM nccnefoBaHNA cenaHa NonbiTka
npocneanTb B3aMMOCBA3b MeXAY CTPYKTYpPOI Koarynas-
Horo reHa (coa-MNMUP-NAP®-naTTepHamMm) 1 CNOCOOHOCTbIO
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[aHHbIX N30M1ATOB BbI3blBaTb MHEBMOHMIO Y 06e3bAH. CeMb
TUMOB KOarynasHoro reHa S. aureus 6b1710 BbIABNEHO TOSb-
KO B Nnerkux. BepoaTHee Bcero, flaHHble N30NATbI UMEIOT
TPOMHOCTb K NierouHoin TkaHu. Cpeau S. aureus, o6Hapy-
YKeHHbIX MPW MHEBMOHNAX, Hanbonee pacnpoCTpaHeHHbI-
Mu 6bin usonatbl ¢ X1V, Il u | Tunamu coa-rexHa. K nHsa-
31BHbIM U30J1iTaM MOXXHO OTHECTU S. aureus ofVHHaALaTU
TUMOB KOAaryna3Horo reHa, NOCKONbKY UX yAanocb obHapy-
KUTb MPU NCCNELOBAHUN B TKAHAX Pa3fIMYHbIX OPraHoOB.
CnepoBaTtenibHO, cTaduIOKOKKOBaA UHbeKUMA y 06e3bsH
06yCnoBeHa reHOTUMNMYECKY reTePOreHHON nonynsumnen
BO30yaUTEns.

AHanusnpys faHHble UCCefoBaHNA CTPYKTYpPHOro
nonvmMmopdrama KoarynasHoro reHa, 6bi710 3amMeyeHo, 4To
HeKoTopble cog-NaTTepPHbI N3yUYEHHbIX U30SIATOB S. aureus
BCTPEYaloTCA y onpepenieHHoro Buaa obesbaH. Hanpu-
Mep, nattepH 700/100-200-350 H. n. (VIIl Tun coa-reHa)
O6HapyXeH Y S. aureus, N30TMPOBAHHBIX 13 NETKKX ABYX
nasmaHoB ramagpwunos; 800/150-200-300 H. n. (XIIl Tun
coa-reHa) — y S. aureus, BblienieHHbIX U3 numdoy3sna obe-
3bsIHbI 3TOrO e BuAaa; 700/250-600 H. n. (VI Tun coa-reHa) —
y S. aureus, BblAeNEHHbIX U3 NEFKNX TPEX MaKaK ABAHCKMX;
700/150-550 H. n. (X TN coa-reHa) - y Makaka fBaHCKOro
13 neyeHu. Takum o6pa3omM, MOXHO NPEANONOKNTb, YTO
CYLLeCTBYIOT HEKOTOPble WTaMMbl S. aureus, LMPKYMpyio-
LWme cpeam KOHKPETHbIX BUAOB 06€3bsH, HO 3TOT BOMNPOC
TpebyeT AanbHenwero nyyeHus.

3AKNIOYEHKE

NHbeKums, obycnoBneHHas S. aureus, LOBOMIBHO YacTo
BCTpeyaeTcs y 06e3bsH, XMBYLWNX B ALnepckom nuTom-
HIKe. BbiceB 3TUX MUKPOOGOB B BbICOKMX JMArHOCTUYECKIMX
TUTPAX U3 OPraHoB, TKaHeN, XNAKOCTel N NONOCTeN op-
raH1M3ma, KOTopble B HOPME [JOMKHbI ObITb CTEPUIIBHBIMY,
paccmaTpurBanca Kak NOATBEpPKAeHME STUONOrMYeCcKomn
ponv faHHOro MMKpPOOpraHM3ama B pa3BuTun 3abornesa-
HuA. Mo pe3ynbTaTtam UCCNefoBaHWA YCTaHOBNEHO, YTO
BCe BblAesieHHble oT 06e3bAH S. aureus obnaganu nato-
reHHbIMW CBONCTBaMMU N OTHeceHbl K MSSA, nocKkonbky
npu amnandukaymm co cneundryecknmmn npanmepamm
meTogom MUP ¢ ¢noopecleHTHON MEeTKOI Y HUX He 06-
Hapy»KeH reH mecA.

MpoayKkuma kKoarynasbl — BaXHblli deHOTMNUYe-
CKWI Npr3HaK, UCNOoNb3yWNNCca ana naeHTndrkaumum
S. aureus. Kak n3sectHo, MAP®-aHanu3 aBnaeTcs «3010-
TbIM CTaHZAPTOM» MONEKYNAPHOrO TUMMPOBAHWA N30N5-
TOB S. aureus, Tak KaK 3TOT MeTOJ, CUMTAETCA TEXHNYECKM
NMPOCTbIM 1 NErko BOCMPOW3BOAUMbBIM, 06NagatoLm
BbICOKOW CTerneHblo cneyndmnyHoCcTu, no3ToMy ycrnewHo
NUCMONb3yeTcA B U3yYEeHUN SNUAEMUONOTNIN MHOEKUNIA,
BbI3BaHHbIX S. aureus [5]. BapnabenbHOCTb 3'-KOHLEBOrO
pervoHa KoarynasHoro reHa — OCHoBa mMetofa TUNMpo-
BaHUA ANA N30NATOB, BbleNI€HHbIX OT N0f4eN 1 KMNBOT-
HbIx [8, 12, 13, 15]. Mo yTBepxaeHuio A. Salehzadeh un co-
aBT., pa3HMLaA B TMUNaxX KoarynasHoro reHa MoxeT 6bITb
CBsi3aHa C reorpadunyeckon nameH4nBocTbio [12]. 10T
nonumop®r3m Takxe obycnoBsieH pasnNYHbIMU MyTaL -
AMU, MOCPEACTBOM KOTOPbIX YacCTb 3'-KOHLEBOro perno-
Ha reHa yganaeTca Uan BCTaBNAAIOTCA HECKOJIbKO HOBbIX
HYKNeoTMAOB, U, KaK CNefCcTBUe, N3MEHAETCA pa3mep
KOoarynasHoro reHa.

MpoBeneHHOE NpY UCCNefoBaHNM FeHeTnYeckoe Tu-
nupoBsaHue S. aureus, N30IMPOBAHHbIX OT 06e3bAH, Ha
OCHOBe NnoNiMMopdun3Ma KoarynasHoro reHa NoaTBepAm-
N0 BbICOKYIO CTeMNeHb reTeporeHHOCTU cod-reHa S. aureus.

M3yueHune pparmeHTa KoarynasHoro reHa MeTofoMm refb-
anekTpodopesa Nokasasao Hanmume amniMKoHOB YeTbipex
pa3smepoB — nNpoTaxeHHoCTbio 600, 700, 800, 900 H. n., 4To
yKa3blBaeT Ha CyLeCcTBOBaHME CTPYKTYPHbIX pa3nnyui
[JaHHOrO reHa y uccnefoBaHHbIX n3onatos. OgHaKo B AaH-
Ho1 BbIGOPKe Npeobnagasn KoarynasHblil reH NPOTAXeHHO-
cTbto 900 H. n. (46%). Metogom MLUP-MNOPD® o6HapyxeHO
23 reHoBapuaHTa MSSA. HecmoTpsa Ha TO 4TO 6bI10 BbI-
ABJIEHO GONbLUOE KONIMYECTBO rEHOTUMOB COd-TeHa, 0-
MUHUPOBANN TONIbKO HECKOJbKO. BOMBLUMHCTBO LWITaMMOB
S. aureus, BblfeNeHHbIX OT 06e3bAH, oTHocunucb K X1V, I
n IV Tunam. Yaue npv NnHEBMOHMSAX Gblnv 06HaPYKeHbI
S. aureus c Tpema MUP-MNAP® npodunammu KoarynasHoro
reHa (XIV, lll u ). ChegoBatenbHO, 3TW U30NATbI UMEIOT
TPOMHOCTb K TKAHAM JIErKOro.

MonyyeHHble AaHHble COrNacyoTCA C pe3ynbTaTamm Nc-
CNnefoBaHUn fpyrux aBToOpPOB, MOATBEPXKAAOLWMX Hannumne
HEeCKO/bKUX reHOTUMOB S. aureus, BbifeNeHHbIX OT Nofel
M KMBOTHBIX [8, 11, 15]. MiccnepoBaHme nonnmopdriama Ko-
arynasHoro reHa MOXeT 1CNONb30BaTbCA Kak UHCTPYMEHT
[NA OLEHKM 3NM1300TUYECKOM CUTYaL MmN No cTadpusioKok-
KOBOW MHdeKUMM B cTafie 06e3bAH NUTOMHIKKA. [lanbHeii-
Liee n3yyeHve JOMVHUPYIOLWNX reHOBAPUAHTOB S. aureus,
BblfIBIEHNE NX OOLMNX XapaKTEPUCTUK (Hanpumep, aHTu-
6VOTMKOYCTOMUMBOCTI) TaKMKe MOXeT ObITb MCMOIb30BAHO
AnA pa3paboTky mep NpoduNakTMKM 1 NevyeHmns NHeBMO-
HUIA CTapUIIOKOKKOBOW NpUpofbl y 06e3bsaH.

KoHpnukm uHmepecos. ABTOpbI 3aABNAIOT 06 OTCYT-
CTBUV KOHPNVKTA UHTEPECOB.
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PE3IOME

lpeacTaBneHbl pesynbraTbl N0 0TpaboTKe pexxMMOB UHAKTUBaLMY WTamma Avibacterium paragallinarum dopmanbaernsom v Tuomepcanom. mbenb 6aktepuii
npy Bo3geiictaun 0,20 1 0,10% dopmanuHa MAET C NOCTOAHHOI CKOPOCTbIO, TO eCTb NPOLIECCh MHAKTMBALMI MUKPOOPTaHN3MOB MOAYNHAKTCA IKCNOHEH-
LmManbHoii 3aBUCMMOCTH. [laHHOe 06CTOATENbCTBO MO3BOAALT PAcCUMTaTh NOKa3aTeNb KOHCTAHTbI CKOPOCTU MHAKTUBALMK, KoTopblit cocTasnaeT ana 0,10%
dopmanuHa 2,94 + 0,37 v, a ana 0,20% — 5,86 £ 0,72 u™. Pexxum UHaKTMBaLMI GOPMANMHOM B KOHEUHON KoHLeHTpauwn 0,10% npu Temnepartype 37 °C
1 MOCTOSHHOM NepemeLLnBaHy (60 06/MuH) no3BonAeT nonyyatb 7,0 Am® 6akTepuHa ¢ KoHLeHTpaumeii 9,5 + 0,2 Ig m.k./cw*3a 4,3 £ 0,1 u. Tuomepcan
obnagaet 6akTepuLMAHbIM AeiicTBUEM Ha kneTku Avibacterium paragallinarum B koxuenTpaumn 0,04% (1:2500) u Bbiwe. [Tpu 3ToM NpoLecc MHaKTUBaLMN
XapaKTepu3yeTcA NMHEHOCTbI0, @ KOHCTAHTa CKOPOCTY MHAKTUBaLMK cocTaBnsAeT 7,92 + 1,12 u™. Mpu AelicTBuM TMOMepcana B cybneTanbHoil KOHLEeHTpaLum
0,02% (1:5000) KpuBas BbhKMBaHNA UMeeT CI0XHYto GopMmy. [pr 3ToM npowecc rnbenn MIKPOOPraHU3MOB He MOAYMHAETCA IKCTIOHEHLMANbHOI 3aBUCUMOCTH,
a 3HayeHwe CKopOCTY MHAKTUBALMK, NOCTOAHHO CHIXKAACH, CTPEMUTCA K HYIIO, B CBA3Y C YeM pacyeT NoKa3atena KOHCTaHTbl CKOPOCTI MHAKTUBALNM HeBO3-
MOXeH. Pexxum nHaKTMBaLum ¢ ncnonb3osaHuem 0,04% Tromepcana npu Temnepatype 37 °C no3BonAeT noyyatb 7,0 AM® 6aKTepuHa C KOHLEHTpaLueit
9,5+0,2lg m.k./cow*3a 5,8 + 0,1 u. [eMarmIOTUHUPYIOLLAA aKTUBHOCTb aHTUTeHa, MIHAKTUBMPOBAHHOT0 TUOMEPCANOM, Cpasy Nocie NpUroToBeHNs bbina
BbllLle, YeM MHAKTUBMPOBaHHOro GopmanuHom (P < 0,05). OpHako yepe3 10 Mec. XpaHeHA aKTUBHOCTb aHTUTEHa, NHAKTUBUPOBAHHOMO TMOMEPCaNoM,
cHuzunacb Ha 3,1log, (P < 0,05), a uHaKTMBUPOBaHHOTO GopmanuHom — Ha 0,4 log, (P> 0,05). MpuroToBseHHbIi C NOMOLLb0 GOPMAIHA AHTUTEH COXPaHAET
BbICOKYH0 reMarrnioTUHUPYIOLLYIO aKTUBHOCTb B NPOLIECCe XPaHEHWA, YT0 HeoOX0AMO ANA U3rOTOBAEHINA KAueCTBEHHbIX BaKLUH.

KntoueBble cf10Ba: MHGEKLMOHHDIA pUHIT (remodunes) Kyp, LTaMM, UHAKTUBALNA, GOPManuH, THoMepcan, anTureH, Avibacterium paragallinarum.
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SUMMARY

The paper demonstrates results of testing different modes of Avibacterium paragallinarum inactivation with formaldehyde and thiomersal. The bacterium
destruction by 0.20% and 0.10% formaldehyde proceeds at the constant rate thus indicating exponential dependence of the microorganism inactivation
processes. This fact allows for calculation of the inactivation rate constant that amounts to 2.94 & 0.37 h™ for 0.10% formaldehyde and 5.86 + 0.72 h'' for
0.20% formaldehyde. Inactivation using formaldehyde at final concentration of 0.10% at 37 °Cand continuous stirring (60 rpm) produces 7.0 dm? of bacterin
at concentration of 9.5 = 0.2 g microbial cells (mc)/cm?in 4.3 £ 0.1 h. Thiomersal demonstrated bactericidal action against Avibacterium paragallinarum at
concentration of 0.04% (1:2500) or higher. Herewith, inactivation process is specified by linearity and the inactivation rate constant amounts to 7.92+1.12 h'".
Under thiomersal sublethal concentration of 0.2% (1:5000) the survival curve is of irreqular shape. However, the process of the microorganism death is not
exponential, and under continuous decrease, the inactivation rate is going to zero thus making impossible the calculation of the inactivation rate constant.
Inactivation mode involving use of 0.04% thiomersal at 37 °C allows production of 7.0 dm?® of bacterin at 9.5 = 0.2 Ig mc/cm? concentration in 5.8 + 0.1 h.
Right after production, the hemagglutination activity of the thiomersal inactivated antigen was higher as compared to formaldehyde inactivated antigen
(P < 0.05). However, after 10-month storage the activity of the thiomersal inactivated antigen decreased by 3.1 Iogz(P < 0.05), and of the formaldehyde
inactivated antigen — by 0.4 log, (P> 0.05). The antigen produced using formaldehyde maintains high hemagglutination activity during storage that s critical
for high quality vaccine production.

Key words: infectious coryza (Haemophilus infection), strain, inactivation, formaldehyde, thiomersal, antigen, Avibacterium paragallinarum.
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BBEAEHUE

OfHOM 13 OCHOBHbIX MPUYNH CHUXKEHMA SKOHOMUKYe-
CKMX MoKa3aTenei Ha ntuuedabprikax NPOMbILIEHHOrO
TUNa ABNAIOTCA pecnupaTopHble 3abonesaHus. Mo nponc-
XOXAEHWIO U KNMHUKO-MOPHONOrnyecKkoMy NnposBeHIO
OHU BeCbMa pa3HoobpasHbl [12].

M3 komnnekca pecnupaTopHbix 6onesHein NTuy 0co-
6EeHHbIN UHTepeC ANA BeTepUHapPHbIX CNeynanncToB
npeacTaBnAeT MHPEKLNOHHBIA PUHUT (remodunes) Kyp.
O6ycnoBneHo 3TO, C OQHOWN CTOPOHbI, CKYAHOCTbIO WH-
dopmaumm o 3aboneBaHUK, a C APYron — OTCYTCTBMEM
OTEYeCTBEHHbIX CPefCTB ero cneunduryeckon npopunak-
TMKM [3, 5, 14].

[na cneynduueckon NpodrnakTnKn MHGEKLMOHHOTO
PUHWTa KYp B OCHOBHOM MCMOJb3YIOT MHAKTUBMPOBaHHbIE
BaKLUMHbI 6narogapa 1x CyLiecTBeHHbIM NperMyLLecTBam
nepeg xusbiMu. Mpexae Bcero, cnegyet OTMETUTb UX
BbICOKYI0 6€30MacHOCTb 1 6e3BpeaHOCTb, BO3MOXHOCTb
CTaHAapPTU3aLMK, JO3MPOBAHHOIO BBeeHMsA cneunduye-
CKOFO aHTUreHa, CTabnnbHOCTb OCHOBHbIX G1ONOrMyecKnx
CBOWCTB, BO3MOXHOCTb CO3[JaHNA CUCTEMHOTO HanpPAXeH-
HOTO 1 NPOAOIIKNTENIbHOTO UMMYHONOTMYeCcKoro s¢pdekTa,
BO3MOXXHOCTb YCMELHOro NpYMEHEHA B NOIMBANEHTHOM
U accouMmMpoBaHHOM BapmaHTax [1, 2, 8].

[1nA N3roToBneHVs NHaKTUBUPOBAHHBIX BAaKLUH UCMOSb-
3yt0T BUpPYNEeHTHble WTammbl Avibacterium paragallinarum.
BaXHbIM ycnoBuem nosyyeHWA KayecTBEHHOro 6ak-
TEPUanNbHOro aHTUreHa ABNAETCA BbIOOP MHAKTMBAHTA
N ONTUMasNbHbIX YCNIOBUA UHAKTMBaLUK, MO3BONAIOLLMX
MOMHOCTBIO NNWINTL BO36YAMTENS MHOEKLMOHHOMN aKTWB-
HOCTU MpPU MAaKCUManbHOM COXPaHEHUW aHTUTEeHHOCTU.
Mpouecc nHaKTUBaLMN B 3HAUNTENbHOW CTEMNEHM 3aBUCUT
OT YC/IOBUI NPOBEAEHUA peaKkLunn, YNCTOTbl HaKTeproco-
LepKallei CycneH3uy, KOHLEHTPAL MM 1 BAA NHAKTUBY-
pytowero BewecTsa [1, 2, 5, 6]. be3 nsyueHma npoueccos
WHaKTUBaUUN 6aKTepuii HEBO3MOXHO MOJYyUYUTb Kaue-
CTBEHHbIW aHTUTEH CO CTabUIbHBIMU NMMYHOGUONOTNYe-
CKMMU CBONCTBaMM.

Cpepaun nccnefoBaTenen, 3aHUMalWMXcA pa3paboT-
KOW 1 M3roTOBNeHNEM BaKLVH NPOTUB MHPEKLMOHHOIrO
PVHUTA Kyp, HET €AUHOIO0 MHEHUS MO NOBOAY BUAHUA
Ha BO3OyAuMTeNns PasfinuHbIX XUMUYECKNX MHAKTMBAH-
TOB. B pAfge paboT nokasaHo, UTO MHAKTVBUPOBAHHbIE
TUOMepCanom aHTureHbl A. paragallinarum npeBocxopaT
Mo aKTMBHOCTW dopmonaHTureHsl [7, 8, 11]. Mpwn 3tom oT-
MeuaeTcsa, UTo GOpPManmH He ABNAETCA MAeaNbHbIM NHaK-
TUBAHTOM, TaK KaK, pearnpys c amyHOrpynmnamMmm aMmmuHo-
KNCIOT, OH AeHaTypupyeT 6enku. NpurotoBneHHble Ha
OCHOBe KBAaCLIOB, refia r’MAPOOKNCY anioMVHUA U MUHe-
panbHoro macna ¢popMonBaKUMHbI YCTynanu no nMmy-
HOreHHOCTN aHaNOrMYHbLIM NpenapaTam, UHAKTUBUPO-
BaHHbIM TOMepcanom [7, 11]. Ha npakTuke Tnomepcan
06bIYHO MCMOJIb3yeTCA AN KOHCepBauun MMMYHOOMO-
norvyecknx npenapatos B KoHueHTpauuu 0,01-0,02%
(0,1-0,2 mr/cm3). LiutoTokcnueckoe fencrene Tmomepca-
Na OCHOBbIBAeTCA Ha B3aUMOAENCTBUN 1 BNOKMPOBaHUN
SH-rpynn 6enkos KneTouHon membpaHbl 1 GepMeHTOB.
Pe3ynbTaTom MHaKTMBaL MM NOBEPXHOCTHbIX GepMeH-
TOB ABNAETCA GaKTeprocTaTUyecKoe AeNCTBUE, a MHAK-
TuBaUMy GEepPMeHTOB BHYTPY KNeTKN — bakTepuungHoe
nencteue [8, 11].

Mo ppyrum coobueHunsam, ¢ nomoublo popmanuHa
TaKKe BO3MOXHO NONy4nTb GakTepuanbHbI aHTUreH
C BbICOKMU UMMYyHOreHHbIMKn cBoncTBamm [10, 13]. Oc-
HOBHOE BO3JencTBre popmanbaermaa pacnpocTpaHaeT-
CSl Ha MOJIMHYKNIEOTVAbI Y aMUHOTPYNMbl 6enka. Peakymu

dbopmanbpervpa c 6enkamm U HYKNenMHOBOW KUCNOTON
nNpuBoAAT K 06pa3oBaHI0 CTabMNbHBIX MEXMONEKYNApP-
HbIX MOMEepPEYHbIX CBA3EN MEXIY aMUHOKMCIOTaM1 U OC-
HOBaHMEM OLHOW WAN ABYX HYKNEMHOBbIX KNCIOT. DTOT
MEXaHU3M COMPOBOXAAETCA MEePBUYHBIMUA MOBPEXAEHN-
AMY, fecnupanu3aumnein U MHaKTUBaUMen HYKeNHOBBIX
KWCIOT, CyLeCTBEHHbIMU KOHGOPMALMOHHBIMY N3MeHe-
HUAMU NOAMNENTUAHON Lenu, a Takxe ctabunmsayuen
MaKpOCTPYKTypbl 6briononumepos. Kpome Toro, noBpex-
patolee feiictue Gopmanbiernga HanpasneHo Ha 060-
Nnouky 6akTepuil, MembpaHy LUMTOMNIA3Mbl, @ TakXKe Ha
BHYTPUKIETOYHblE 3H3UMbl. DOPMaNUH B KOHLEHTpaLMm
0,1% (no o6bemy) ybrBaeT BereTaTvBHble KeTku H6akTe-
puin cemenctsa Pasteurellaceae 3a HeckonbKo Yacos. Mpun
MEHBLUMX KOHLIEHTPALMAX OH OKa3blBaeT bakTepmocTaTu-
yeckoe fieiicTBMe, KOTopoe obpaTMmo Npu fobasneHnn
cynbduTa HaTpus. OLHOBPEMEHHO MHINBUpPYeTCA TOK-
CMYHOCTb 1 CTAabUAN3NPYIOTCA aHTUTEHHbIE U NMMYHO-
reHHble CBOWCTBa GMOMNONNMEPOB, 3TO CBONCTBO NEXUT
B OCHOBE MPOM3BOACTBA MMMYHOOMONOrMYeCcKnx npena-
patoB. [MonyyeHHble € NomMoLLbio popmanmHa npenaparbl,
Kak npasuno, 6e3BpefHbl, COXPaHAOT BbICOKYIO aHTUIeH-
HOCTb, UMMYHOT€HHOCTb 1 CTabUNIbHOCTb NPV ANNTENbHOM
XpaHeHuu [4, 9, 11].

Llenbto faHHbIX MccnepoBaHuin 6bin nogbop MHak-
TUBaHTa 1 OTpaboTKa pexrmMa UHaKTMBauumn 6aktepuin
A. paragallinarum.

MATEPWAJbI U METOAbI

B paboTe wucnonb3oBanu wTamMm OGaKTepuu
A. paragallinarum N° 5111 ceporpynnbl B, genoHunpo-
BaHHbIA B KOMMEKUMU LITaMMOB MUKPOOPraHM3mMoB
OreY «BHUN3X» B 2017 1.

KynbtusmposaHue A. paragallinarum nposognnu rny-
6UHHBIM cnocobom B nabopaTopHoMm bropeakTope Biotron
LiFlus GX c pabounm o6bemom 7,0 v B TeueHre 12 4 npu
TemnepaTtype 37 °C. B kauecTBe nuTaTenbHON cpefbl NC-
nosb30Bann coeBo-Ka3enHoBbll 6ynboH (CKB) Ha ocHoBe
SH3UMaTMYeCKOro rmaponmnsarta KasemHa n cov Grpmbl
Sigma c no6asneHnem 20 mxr/mn HAJ (AppliChem) 1 5%
CbIBOPOTKM KPOBM JIOLaAmn Npon3BoAcTBa «MunkporeH».

BynboHHyto KynbTypy Wwramma A. paragallinarum, B3s-
TYI0 B KOHLIe SKCMOHEHLMaNbHOM — Hayasne CTauMoHapHOM
dasbl pocTa, c KoHUeHTpaumelt 9,5 + 0,2 Ig KOE/cm® B obbe-
Me 100 cm® nepeHoCUNM B KOHMYECKIE KONObI 1 MOoMeLLanm
B LWeKep-nHKy6aTop Biosan ES20. Mpouecc MHakTuBauumn
oCyLecTBAANM Npu Temnepatype 37 °C u nepemelLnBaHnm
60 06/MUH.

[na nHakTMBauum 6akTepuint ncnonb3oanu 36%-n
BOAHbIN pacTBOp Popmanbaernga (bopmanuH) npoms-
BoAcTBa «MeTadpaKke» 1 TMomepcan, cogepxawmnin 46%
pTyT prpmbl Ferak Berlin (fepmarus).

KoHLeHTpauuio XnBbIX MUKPOOHbIX KIETOK B CYCMeH-
3K onpeaenanm nyTeM BbiceBa AeCATMKPATHbIX pa3Beje-
HWI KyNbTypbl Ha MAOTHYIO NTaTeSIbHYylo cpeay no Tpaau-
LIMOHHOW MeToANKe.

PacueT napameTpoB MHaKTUBAL MW MPOU3BOAUIN MO
dopmyne [5]:

eM=X/X,
rae k — KOHCTaHTa CKOpoCTU MHaKTMBauum (4);
t — Bpema nHakTnBaumm (4);
X, = MCXOQHAA KOHUEHTPaLMA MUKPOGHbIX KNeToK
(Ilg KOE/cm®);
X, — OCTaTOYHOE KONMYECTBO MUKPOOHbIX KNeToK
(Ilg KOE/cm3).
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OnpepeneHne remarriiOTUHUPYOLWEN aKTUBHOCTY aH-
TUreHOB NPOBOAUNN B peakuunun remarrniotuHaymm (PTA),
ncnosb3ya AByKpaTHble pa3sefeHusa ot 1:50 go 1:3200
no TPaguUNOHHON MeTofuKe. Peakumio yunTbiBanu Bu-
3yasibHO M OLEHMBANM B KpecTax. 3a TUTP aHTUreHa npu-
HUMany Hamborsbllee ero pasBefeHue, garwollee YeTKo
BblPa)KEHHYI0 arrfnioTMHaUmMI0 3pUTPOLUTOB (+++ nnu
++++). OgHOBpPEMeHHO NPOBOAMAN TECTUPOBaHNE Ha OT-
CYTCTBME CMIOHTAHHOW arrfTUHaLMN SPUTPOLUTOB (OTpU-
LaTenbHbI KOHTPOIb). CTaTUCTUYECKYIO [JOCTOBEPHOCTb
pas3nMuna remarrmioTUHUPYOLWEN aKTUBHOCTU aHTUTEHOB
onpegenanu ¢ BepoATHOCTbIO 95%.

PE3YNbTATbI U OBCYXAEHUE

Ona oTpaboTKM pexmuma UHakTMBauum bGaktepui
A. paragallinarum ¢opmanuHom Heo6xoAMMO 6bIIO CHa-
Yarna u3yunTb BbPKMBAEMOCTb KyJbTYpbl JAHHOIO MUKPO-
opraHu3ma npu BO34enCTBMM PasfIMYHbIX KOHLEHTpaLmni
YKa3aHHOI0 MHaKTVBUPYIOLLEro areHTa.

[nAa nsyyeHuna npouecca MHaKTMBaLuUu B GyNbOHHbIE
KynbTypbl BHOCUIN popManiH B konuyectse 0,05%, 0,10%
1 0,20% no o6bemy. KOHLLeHTPaLMio XMBbIX MUKPOOHbIX
KNeTOK OnpefensAny nepes BHeceHMem nHakTieaHTa (X )
n nocne, yepes Kaxaple 60 MuH (X) (cm. puc. 1).

Ha pucyHke 1 otobpakeHbl rpaduku MHaKTMBaLUK
6akTepuin A. paragallinarum npw gencteum dopmanvHa
pasfNuHbIX KOHLIEHTPALWIA, @ TaKXKe eCTeCTBEHHON da3bl
otMmupanua (OO).

[JaHHble NpoBefeHHbIX NCCIeA0BaHNI CBULETENbCTBY-
10T O TOM, UTO rMbenb G6akTepunn A. paragallinarum npwn
BO3AencTBun popmMannHa B KoHueHTpauumax 0,20 n 0,10%
NAEeT C MOCTOAHHOWN CKOPOCTbIO, TO €CTb MPOLeCChbl MHAKTU-
BaL MMKPOOPraHM3MOB MOLUMHAITCA SKCMOHEHLManb-
HOIl 3aBUCMMOCTH. [laHHOE 06CTOATENBCTBO NMO3BOIUIIO
HaM paccynTaTb NokKasaTteslb KOHCTaHTbl CKOPOCTU MHaK-
TmBauum (k), Kotopbiin coctasun ans 0,10% dopmanvHa
k=294+0374',aana0,20%-k=586+0,72u".

AHanu3 paHHbIX 3HaueHn k nokasan npamyto 3aBUcK-
MOCTb CKOPOCTM M’MOEn MUKPOOPraHN3MOB OT KOHLIEH-
TPaLuM MHAKTMBUPYHOLLEro areHTa. [Npy 3Tom yBennyeHue
KOMMyecTBa MCMoJib3yeMOro MHaKTUBaHTa B [iBa pa3a no-
BbILLIAMO 3HaueHVe nokasaTens k u, CoOoTBETCTBEHHO, CO-
Kpallano BpeMs UHAKTUBALUN Ky/bTypbl B aHanormyHoe
KONIMYeCTBO pas. B 3Tom cnyyae MOXHO roBOpPUTb O TOM,
YTO Npouecc nHaKkTuBaumm 6aktepwuii A. paragallinarum
bopmanmHom ABNAETCA MOMHOCTbIO MPOrHO3NPYEMbIM
npoueccom. B 1o e Bpema rpadurk nHaktuBaumm H6akx-
Tepuii GopmanmHoOM B KoHueHTpauun 0,05% 6bin He
NINHENHbIM.

Takunm 06pa3om, pyKoBOACTBYACH MPUHLMMOM LUAAALLei
VHAKTMBaLWW 1 yYnTbIBasA TOT GaKT, UTo NP NCMONb30Ba-
HVW NpeAenbHO HM3KMX KOHLEHTpaumin dopmManmuHa npo-
LiecCbl MIHAKTMBALIMY GAKTEPUIA MOTYT ObITb HE IMHENHBI, Mbl
onpegenvnu 0,10% dopmanHa Kak ONTUManbHYH KOHLEH-
Tpaumio ANA MHaKTUBaLMKM 6aKTepuii JaHHOTO BUAA.

MockonbKy Bceraa cyuiectTByeT BEPOATHOCTb BbIKMBa-
HYA XOTA 6bl OHOTO MMKPOOPraH13Ma B einHNLe o6bema
VHaKTUBKPYEMOW CYCreH3uK, CliefyoLmMm 3Tanom paboTbl
6bi10 onpefeneHne BpeMeHn NHaKTBaLuK (t).

Mo 3aBeplleHnM nNpouecca KynbTUBUPOBaHNA B OY-
NbOHHYO cycneH3uto wramma A. paragallinarum N2 5111
B 06beme 7,0 n gobasnsanm dopmanuH 13 pacyeta 0,10%
no o6bemy.

Mpwu pacueTe nokasaTens t Takxke yuuTbiBany fony-
CTVIMbI YPOBEHb OCTaTOYHOTO BUPYIEHTHOrO MaTepuana

Turp 6
(g KOE/cm3) 5
4

S = N W

1 2 3 4 5 6
Bpewms (t), uac

Puc. 1. KuHemuka uHakmusayuu Kysemypel
A. paragallinarum ¢popmanuHom, n = 3

B OYNIbOHHOW KynbType, 3aBUCALLMIA OT ee obbema. [o-
CKOJIbKY paboumnii 06bemM UHAKTUBUPYEMON CyCneH3nm
6bin paBeH 7,0 AM3, KONMMYECTBO BbIXKUBLIMX OaKkTepuit
He AOMKHO 6b110 NpeBbilwaTh —3,84 Ig KOE/cm3.

Ha pucyHke 2 oTobpaxeH rpaduk nHaktmBaymm 6akx-
Tepwuii A. paragallinarum npwu Bo3gencTteum 0,10% ¢op-
MasiMHa C y4eTOM KOHCTaHTbl CKOPOCTW MHAKTUBALUN
M [OMYCTVMOrO YPOBHA OCTaTOYHOrO BUPYNEHTHOrO
MaTepwuana.

[laHHble pacyeTa BpeMeHV MHAKTBALMU NOKa3anu, 4to
MCMob30BaHNe YKa3aHHOro Konnyectsa ¢opmanuHa obe-
crneyvBano rubenb 6aktepuin fo -3,84 Ilg KOE/cm?® B Teue-
Hne4,3+0,1u.

Taknm 06pa3om, OTPabOTaHHbIN PEXNM NHAKTUBALM
A. paragallinarum - 0,10% dopmanuHa npu TemnepaTy-
pe 37 °C 1 nocToAHHOM nepemelunBaHun (60 06/MuH) —
nossonseT nony4yatb 7,0 n 6akTepuHa ¢ KOHUEeHTpaumen
9,5+0,2Igmk/cm*3a4,3+0,1 u.

Cnepytowym 3Tanom rnccniefoBaHus 6oina otpaboTka
pexunma nHaktmeauuu A. paragallinarum Tnomepcanom
C M3yyeHnem KnHeTuKM npouecca. C 3To uenbio 6ynboH-
Hyto cycneHsuto 6akTepuii, B3ATYIO B KOHLE SKCMOHeHLN-
arnbHOW — Hayarne cTaluMoHapHO dasbl pocTa, NoABeprany
BO3AeNCTBUIO Pa3IMyHbIX KOHLEHTpaLmMii pacTeopa TMo-
mepcana - 0,02, 0,04 n 0,08%.

Ha pucyHke 3 otobpaeHbl rpaduki NHAKTMBaLUK
6aKTepuin Npy BO3AeNCTBMN Pas3fIMYHbIX KOHLLEeHTpaLuuii
TMomepcana.

Puc. 2. lnakmuesayus 6akmepudi A. paragallinarum
¢opmanuHom 8 KoHe4yHoU KoHUeHmpayuu 0,10%, n = 3
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Puc. 3. KuHemuka uHakmugayuu 6akmeputi
A. paragallinarum muomepcanom, n = 3
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Puc. 4. hnakmusayus 6akmepud A. paragallinarum
muomepcasnom 8 KOHe4YHoU kKoHuyeHmpauuu 0,04%, n = 3

B xope npoBefeHHbIX nccnefoBaHmMin 6bino yctaHoBIe-
HO, UTO TOMepcan obnagaet 6akTepULUMAHbIM AENCTBU-
em Ha KneTku A. paragallinarum B KoHueHTpauun 0,04%
(1:2500) v Bbiwwe. Mpwr 3TOM NPOLECC NHAKTMBALMY XapakK-
TEPU30BaNCaA JIMHENHOCTbIO, YTO NMO3BOSINIIO PACcCUNTaTb
KOHCTaHTY CKOPOCTU MHaKTMBauun k=7,92+ 1,12 4. Mpn
[OeCTBUN MHAKTUBAHTA B CybneTanbHOM KOHLEHTpaLmum
0,02% (1:5000) rpaduK BbIKMBAHNA UMEN CIOXKHYI0 GopMy
1 BKJIIOYaJ HavasibHbI y4acTOK ObICTPOV U nocneayowuii
y4acToK MefsieHHON nHaktusauuu. MNpu 3Ttom npouecc
rméenn MMKPOOPraHM3MOB He NMOAUUNHANCA SKCMOHEHU-
aNbHOW 3aBUCUMOCTH, @ 3HAYEHME CKOPOCTU MHaKTUBaLWK,
NMOCTOAHHO CHUXKAACh, CTPEMIIOCh K HYJIO, B CBA3M C YeM
pacyeT nokasatena k npefcTaBnaAnCcA HEBO3MOMXHbIM.

B manbHenmwunx nccneaoBaHUAX ANA WHAKTMBAUUU
6akTepuin A. paragallinarum ncnonb3oBanu Tomepcan
B KOHUeHTpauuun 0,04%.

Tabnuua
lemarrnioTMHUpYIOLWasA aKTUBHOCTb aHTUreHOB A. paragallinarum B PTA nocne uHakTUBaLuM pa3nnuyHbIMK areHTamm

Ha ouepepHom sTane paboTbl onpefenanm NPoJoIKu-
TeNbHOCTb MHAKTMBaLMV MUKPOOPraHn3MoB B pabouem
obbeme 7,0 n. MpoLecc MHaKTMBaLUV NPOBOAUIN B CTaH-
JApTHBIX YCNoBUsAX — Npy TemnepaType 37 °C 1 NoCTosAH-
HOM MepemMeLLBaHNN CO CKOPOCTbIO 60 06/MVIH.

Ha pucyHke 4 npeactaBneH rpadurk nHakTBaumm 6ak-
Tepuin A. paragallinarum npu Bo3geinctaun 0,04% Tmomep-
carna C y4eToM KOHCTaHTbl CKOPOCTU HAKTUBaLUW 1 [OMy-
CTUMOTO YPOBHA OCTaTOYHOTO BUPYNEHTHOIO MaTepurana.

[laHHble pacyeTa BpeMeHV UHaKTUBAUWY Nokasanu,
UTO MCMOJIb30BAHME YKa3aHHOIO KONMyecTBa TMOMepCa-
na obecneyrBano rubenb 6aktepuii go —3,84 Ilg KOE/cm®
B TeyeHne 5,8 £ 0,1 u.

Takum obpa3om, oTpaboTaHHbIN pPeXMM KMHaAKTU-
Bauum ¢ ncnonb3osaHuem 0,04% Tnomepcana nNo3so-
naet nonyyatb 7,0 Am® 6aKTepuHa C KOHLEHTpauuen
9,5+0,2lgmKk./cmM*325,8+0,1 u.

Mocne HaKTMBaLUM KNEeTKN OCaXKaanu LeHTpudyrnpo-
BaHvem npu 3000 g B TeueHne 20 myH npu 4 °C, a 0cagok
pecycneHanposanu B ¢ocdhaTHo-b6ydbepHOM pacTBope
¢ pH 7,2 po koHueHTpauuu 100 eg. (10 m.k./cm?) no on-
TUYECKOMY CTaHAAPTY MyTHOCTU. MONyyYeHHbIe aHTUTEHbI
XpaHunu npy Temnepatype +4 °C B TeyeHne 10 mec. (Cpok
HabnogeHuns).

3aBepuwatowmnm 3Tanom pabotbl 6bII0 onpepene-
HVe remarrflTUHUPYOLWeEeN akKTUBHOCTA aHTUTEHOB
A. paragallinarum nocne UHaKTUBaLMV Pa3INYHbIMU areH-
Tamu (Tabn.).

lemarrnoTVHUPYOLWas akTUBHOCTb aHTUTEHa, UHAKTU-
BVPOBAHHOrO TMOMEpPCANoM, Cpasy Nocsie NpuroTosne-
HUs 6blna Bblle, YeM UHAKTMBUPOBAHHOTO GOpManVIHOM
(P < 0,05). OgHako yepe3 10 mec. XpaHEHNA aKTUBHOCTb
aHTUreHa, MHAKTUBUPOBAHHOIO TMOMEPCASIOM, CHU3MIACh
Ha 3,1 log, (P < 0,05), a HaKTMBMPOBaHHOTO Gopmanu-
Hom - Ha 0,4 log, (P > 0,05).

3AKNIOYEHUE

B pe3synbrate npoBefeHHbIX NCCef0BaHNN YCTaHOB-
neHo, yto GOpManunH B KOHeYHOM KoHueHTpauuu 0,10%
npu Temnepatype 37 °C obecneunBaeT NOHYIO NHAKTU-
BaLto 6yNIbOHHOW Ky/bTypbl lWTamma A. paragallinarum 3a
4,3 +£0,1 u. Tnomepcan B KoHueHTpauyuu 0,04% npwu Temne-
patype 37 °C TakxKe obecneumBan NMoHy NHaKTMBAL IO
6akTepuii3a 5,8 £0,1 u.

[nA HaKTMBaLUW BUPYNEHTHBIX LUTaMMOB 6aKTepuu
Avibacterium paragallinarum uenecoo6pasHo UCNonb3o-
BaTb GOPManuH, TaK Kak Npu ero BO3AenNCTBUM aHTUreH
COXpaHSAEeT BbICOKYIO reMarrloTUHUPYIOLWYI akTUBHOCTb
B TeueHue 10 mec. (CpoK HabnogeHNA), TEM CaMbIM NMO3BO-
NAeT Nony4YaTb KayeCcTBEHHOE Cbipbe A1 N3roTOBAEHMUA
VNHAKTUBUPOBAHHbIX BaKL{MH.

KoHpnukm uHmepecos. ABTOpbI 3aABNAT 06 OTCYT-
CTBUW KOHGIIMKTA MHTEPECOB.
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/HaKTMBaAHT
OopmanuH 0,10 72+0,2 73+0,2 72+0,2 70+0,2 6,8+0,1 6,8+0,1
Tnomepcan 0,04 8,4+0,1 82+0,1 74+0,1 6,4+0,1 58+0,2 52+0,2
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HOBOCTI NEWS

)

Mpo/i0BONbCTBEHHAS U CENIbCKOX03AICTBEHHAA
opranu3auua 00H (DAO)

NPECC-PENN3

ITEHEPAABLHBIN /IUPEKTOP ®AO
I'PAIITMAHY JA CUABA
MEPEJAAET TIOAHOMOYUA

[HIOU AYHBIOIO

B XOOE LEPEMOHWW bbINA NOAYEPKHYTA UHCTUTYLWUOHATTbHAA CUJTA
W NPEEMCTBEHHOCTb PYKOBOACTBA OAO

31 urona 2019 2., Pum

«[lporpammbl couManbHOM 3alMTbl U FOCYyAapPCTBEH-
Haa NONNTMKA MMEIOT OCHOBOMoONaratwLliee 3HavyeHme
ans 60pb0Obl C FONIOAOM, @ KaYeCTBO Hallero NpoAoBoOJib-
CTBUA [OMKHO ObITb YNyULleHO», — cKa3a [eHepanbHbIi
anpektop OAO Mose paunary ga Cunsa Ha LepemoHUN
nepegayv NosIHOMOYUIA B NOCNeAHUIN feHb CBOEro npe-
6bIBaHMA y pyna MNpoJoBonbCTBEHHOW 1 CeIbCKOXO03AM-
cTBeHHoN opraHusaumm OOH.

MpepcTtasutens Kutaa Liion JyHblon BCTyNUn B AOSIX-
HocTb 1 aBrycta 2019 rofa. Ero npebbiBaHvie Ha nocTy
pykoBoaUTena opraHusauum npopgnutca go 31 uiona
2023 roga.

lpaumany aa Cunea akLeHTUPOBaN BHUMaHMNE Ha TOM,
yTto rnaBHadA 3agava OAO, ocobeHHO Ha MecTax, — ynyu-
LeHMe KYCNTOBUI XMN3HW YA3BMMbIX NIOAEN» NOCPefCTBOM
npeaoCTaBAeHMA UM HOBbIX TEXHUYECKNX BO3SMOXHOCTEN,
B NepByto ouepenb 3TO KacaeTcA pa3BUBAIOLLMXCA CTPaH,
TaKXe OH OTMEeTUS1 HOPMOTBOPUECKYIO AeATENIbHOCTb, KO-
TOPYI0 NPOBOAMUT YUpeAeHMne, YieHaMn KOTOPOro ABNA-
toTcA 194 rocypapcrsa.

«Y MeHA HeT COMHeHWI B TOM, 4To A-p Liton co ceoum
OMbITOM 1 3HAHVAMY CMOXET MHOTO CAienaTb Ha MNOCTy py-
kosoguTena ®AO», — cka3an OH.

Lo OyHblon nobnarogapun MpauvaHy ga Cuney 3a
npoLecc NIaBHOro Nepexofa, KOTopbIi OH Ha3Basl HOBOM
KynbTypon ®AO. OH Tak>Ke Bbipasus ry6oKoe yBaxeHne
pabote Mpaumany aa Cunebl B ®AO. Lo [lyHblol ckasan:
«fl HamepeH npopomkaTb Kypc ®AO No NprMeHeHnIo Co-
BPEMEHHOI HayKU 1 TEXHONOTMNIA U BHEAPEHWIO MHHOBALM-
OHHbIX MoAxo0B. Mos Lienb COCTOWT B TOM, YUTOGbI CAenaTb
opraHusauuio 6onee AUHaAMUYHON, NPO3PAYHON U UHKITHO-
3UBHOW B TeYEHMe Cefyolwnx YeTbipex fneT».

Lot fyHotoli u XKose [payuary 0a Cunea Ha uepeMoHuU
nepedayu nosiHomo4ud

Liion [yHblon TakKe noguyepkHyn HeobxoammMocTb
NOCTPOEHNA AManora, yKpenneHna foBepus, nosbie-
HUA 3PPeKTUBHOCTM U cOCpejoTOYeHMA BHUMAHWA Ha
OTUYETHOCTNU.

Liton OyHbloin 6bin n36paH feHepanbHbIM UPEKTOPOM
MpoAoBONbCTBEHHOW N CENbCKOXO3ANCTBEHHON Opra-
Hu3aumm OOH 23 nioHA 2019 roga. OH cTan geBsATbIM No
cyety leHepanbHbiM gupektopom ®AO C MOMeHTa OCHO-
BaHUA opraHusauum 16 oktabpa 1945 ropa. Ero nonnyio
6unorpadrito MOXKHO MOCMOTPETb Mo ccbinke: www.fao.
org/fileadmin/user_upload/bodies/Conference_2019/
MZ073_7/MZ073_C_2019_7_en.pdf (cTp. 15).

CcblIKa Ha OpuU2UHA/bHBIU MeKcm:
www.fao.org/news/story/ru/item/1203725/icode/.

BETEPMHAPWS CETOAHSA, CEHTABPb Ne3 (30) 2019 | VETERINARY SCIENCE TODAY, SEPTEMBER Ne3 (30) 2019



30ECb MOXET bbITb BALUA CTATbA!

/Rypuana «Berepunapusa cerognsa» >
IMPUTAAIA€T aBTOPOB AAA HYGAI/IKEU_[I/II/I CBOHMX HAYYHbIX pa60T

Penakuna «Betepunapuu cerogna» (http://veterinary.arriah.ru/jour/index) paccmoTput BO3MOXKHOCTb My6ANKaLMMA BaLMX HayYHbIX CTaTeil Ha CTpaHMLax
ypHana. Halua muccua — npesctasneHue 0CHOBHbIX HanpaBieHii pa3BITUA BETEPUHAPHOIA HayKu, MPUBAEYeHNE BHUMaHUA MIPOBbIX HayUHbIX COOBLLECTB K aKTy-
allbHbIM Npobnemam 11 MIHHOBALMOHHbIM pa3paboTkam B 06nacTy BeTepuHapui, GopMUPOBaHIE 11 Pa3BUTIE EAUHOTO MIPOBOTO HAYYHOTO 3HAHUS.

MblI nybnnkyem CTaTby KaK BbIAAIOLMXCA AeATeneil HayKu, TaKk U MOJIOAbIX yueHblX, CeLManicToB-nNpaKkTMKOB, paboTHIKOB BETEPUHAPHBIX yupexaeHui Ans 06MeHa
0NbITOM, 06ecreyeHms YCTORYMBOO BETEPUHAPHOTO 61aronoyyna i HOBbIX HayUHbIX AUCKYCCUIA.

MypHan ocHoBaH B 2012 1. Ha 6a3e OIBY «DepepanbHblii LieHTP oXpaHbl 340p0oBbA X1BOTHBIX» (BHUW3X). Cratbin nybankyiotca Ha ABYX A3bIKaX: PycckOM 1 aHIMii-
koM. TemaTiueckoe CofepxaHue XXypHana MeHAETCA B 3aBUCUMOCTY OT TeKYLLMX 33734 HayKu 1 NPaKTUKY. MKypHan pacnpocTpaHsAeTca no Beeil Tepputopun Poccum,
a TaKxe B KpYMHELUMX MUPOBbIX HaYUHbIX LEHTPaX.

3AJAYN XYPHANA
-_— o
’, W3yueHne ocHOBHbIX z ’ AHanu3 LIMPOKOro Kpyra nepefoBbIX TEXHONOT A oK 06cyxpaeHne
\/' TeHZAeHLUMi1 pa3BuTA ‘ ~ B 0071aCTI MOHWTOPIHIA 1 3MU300TONOTNI GoNe3Hell " aKTyanbHbIX BONPOCOB
= .
- | BeTepuHapHoii HayKm =——— KUBOTHbIX, NPe/ICTaBeHMe Pe3ybTaToB TEOPETUYECKNX ,’ BETEPUHApUM
\ —— "

N 3KCnepUMeHTabHbIX NCCNe0BaHMIA B AaHHOI 0bnacTu

OBLLWUE TPEBOBAHUA K NPEAOCTAB/IAEMbIM CTATbAM

« Knybnvkauuv nprHYMaloTca cTaTby Ha ABYX A3bIKax — PYCCKOM 1 aHFIMACKOM, — COAEp»KaLume pe3ysbTaTbl COOCTBEHHBIX HAYUHbIX UCCe-

LoBaHui, o6bemom o 6-8 cTpaHuy, (go 10 cTpaHuL — ana 063opa) — HO He MeHee 5 (Npu oANHAPHOM MHTEpPBase 1 pa3mepe WwpurdTa 12).
OnTumanbHbI 06bem cTatbun: 3000-6000 cnoB.
HpeBocmaeneHue 8 peaaKquro pykonucu cmamed Aagnaemca noBmsep)KBeHueM coeJiacusa asemopa Ha ucnoJ/ib3o8aHue e2o npOU36€a€HUﬂ Kak e 6yMG)KHOM,
Mak u 8 371ekmpoHHOM gude. ABMopbl HECYym 0meemcmeeHHOCMb 3d NOIHOMY U 00CMOBEPHOCMb Yumupyemou 8 ux pabomax umepamypbl, a makxe
3a ny6nu1<auuro 3dumMCcmeoB8aHHo20 mamepusa 6e3 CCblIKU HAa UCMOYHUK. Mamepuanbl HanpasJiglomcsa 8 peaaKuwo C conpoeoaumeanblM nucemMom
om opeaHusayuu asmopa (¢hopma Ha catme).

CTPYKTYPA NPE/ACTABJIAEMON CTATbU

1. YOK. 6. KntoueBble cnoBa (5-6 cnos, cnoBocoye- 12. K pasmeLyeHnto NPUHUMAIOTCA WIHO-
2. HasBaHue cTatbm. TaHW), Hambonee TOYHO oOTOOpaXkakLive CTpupoBaHHble MaTtepuansl  (doTo,
3. Wma, otyectBo, amunna aBTopa. cneunduKy cTatbiu. KapTWHKM) XOPOLUEN KOHTPACTHOCTH,
4. Mecto paboTbl aBTOpPa, HAOJIKHOCTb, 7. BsepeHune. C paspelleHvem He Huxe 300 Touek
yyeHana cTeneHb, afpec 3NeKTPOHHOM 8. Matepuanbl n MeTOAbI. Ha gtorm (300 dpi), opurmHanbl npu-
noutbl, ORCID ID. 9. Pe3ynbratbl 1 06CyXaeHMeE. KNafblBalOTCA K CTaTbe OTAesbHbIMU
5. Pe3tome (KpaTKoe TOUHOE U3NOXKEHMNE 10. BblBOAbI UM 3aK/IOUYEHME. dannamu B dopmare .tif unm .jpg (pu-
copeprkaHunA cTaTby, BKAKOYaloLee 11. Cnucok nutepatypbl (T. €. CNUCOK BCEN UC- CYHKW, He COOTBeTCTByloLWMe Tpebo-

daKTyeckre ceeieHVA 1 BbIBOAbI
onucbiBaemon paboTbl):

200-250 cnoB, HO He bornee

2000 3HaKoB.

NoJIb30BAHHOM NIUTEPaTypbl, CCbIAIKA Ha KO-
TOpY!I0 AaloTcA B CaMOM TeKcTe cTaTbu). Dop-
mat odopmneHus B cootBetctBum ¢ FOCT P
7.05-2008. ins ctatein — 10-15 NCTOYHUKOB,
[nsi 0630poB — He 6onee 25-35 NCTOUYHVKOB.

BaHUAM, ByyT UCKITIOYEHbI 13 CTaTelA,
MOCKOJIbKY JOCTOMNHOE MX BOCMPOU3-
BeAEHNe TuUnorpapckum crnocobom
HEBO3MO>KHO).

PaboTa ponkHa 6biTb NpeacTaBneHa B pegaktope WORD, ¢opmat DOC, wprdt Times New Roman, pasmep wprdTta — 12, MEXCTPOUHbIN
VHTepBan — OflVHapPHbIV, pa3mep nonei — no 2 cM, OTCTYMN B Havyase ab3aua — 1 cvm, popmMaTmpoBaHe Mo WMpPUHe.

PUCyHKHM, TabnuLibl, cxembl, Fpadviki 1 Np. AOMKHbI ObiTb 06A3aTENIbHO MPOHYMEPOBaHbI, UMETb NCTOYHUKN 1 «BMELLATbCA» B NeyaTHoe
none cTpaHuubl. HazBaHve Tabnubl — Hag Tabnvuen; Ha3BaHVe pUCyHKa/rpadurika — Nog pUcyHKOM/rpadrkom.

OpuirvHarsbl U KONy NPUCIaHHbIX CTaTell He BO3BPaLaloTcs. ABTOPbI JOJIXKHbI FaPaHTUPOBATb, YTO MOAAHHBIA MaTepurasn He Obin paHee
ony6MKoBaH. BaXkHbIM ycloBreM ANiA NPYHATYA CTaTel B XKypHan «BeTepuHapua cerogHsa» ABNAETCA BbINOSHEHVE BCEX BbillenepeymncrieH-

HbIX TPEOOBaHWI pefaKkuuin.

NOAPOGHEE 06 YC/IOBMAX NYBINKALIAN CTATEN Bbl MOMETE Y3HATb B HALUEN PEAAKLIN

Appec: 600901, Poccus, . Bnagummp, Mkp. lOpbeBely

TenedoHbli: +7 (4922) 26-15-12, 26-17-65, 26-19-88, n06. 22-27
KoHTakTHOe nuuo: JlaBpyxuHa Onbra WiropesHa, e-mail: lavruhina@arriah.ru

<<B€TepI/IHapI/I}I CErodgHsA» — 9TO IPEKPACHAA BOSMOKHOCTDb 3aABUTH O cebe MI/IPY'
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BHUN3 XK

OTBY «®EAEPAABHBIN LIEHTP OXPAHBI 30POBbA JKUBOTHBIX>
(PI'bY «BHHUH3K>)

FGBI "FEDERAL CENTRE FOR ANIMAL HEALTH" (FGBI "ARRIAH")

OCHOBHbIMWU HANPABNEHUAMU REATENbHOCTHU
LLEHTPA B OBJIACTU BOPbBbI C BOJIE3HAMU
CBUHEN ABNAIOTCA:

- pa3paboTKka 1 BHeagpeHue B BETepuHap-
HYI0 MPAKTUKY BbICOKO3DHEKTUBHBIX NeYe6HO-
nNpodrnakTUYeCcKnx 1 AUarHOCTUYECKNX npe-
naparos.

OIBY «BHUU3XK»
MPON3BOAUT BAKLIUHDI:

— NPOTUB UHPEKLIMOHHbIX 6one3Hel CBUHEN:
nactepennesa, cafibMoHennesa, remodunesHo-
ro Nonncepo3unTa, akTMHobaumnnnesHom nnes-
POMHEBMOHUN, PENPOAYKTUBHO-PECNNPATOP-
HOro CMHAPOMA, NAaPBOBMPYCHON MHbEKUNN,
60ne3Hn Ayeckn 1 TPaHCMUCCUMBHOIO racTpo-
SHTEepUTa;

- NPOTYMB AiLLypa BCEX TUMOB.

MPOBOAUT AUATHOCTUKY:

— AVArHOCTMYECKMEe NCCNeA0BaHNA Ha ALLYP
BCEX TVMNOB;

— OMAarHOCTUYECKNe NCcrieoBaHUA Ha Hanu-
yne Bupyca A4C n KYG;

- BblAgeneHne Bupyca 6onesHun Ayecku
B KY/IbTYpe KIETOK;

— 0b6Hapy»KeHne pecnmpaTopHbIX 6bonesHen
CBUHEN;

— UCCNIe[oBaHMA HA HanMume KOpoHaBupy-
COB CBUHeN;

— MOHUTOPWHIOBbIE Y CKPUHWHIOBbIE UCCIIe-
[OBAHUsA MHOEKLMNOHHDbIX 60N1e3HeN CBUHEN;

- anddepeHUnanbHy MarHOCTUKY »Keny-
JIOUYHO-KMLLIEYHbIX 6one3Hen;

- anddepeHUManbHyl0 ANArHOCTUKY 60-
JIe3HeN CBMHEN, NPOTEKAoLWMNX C MOPaXKeHNneM
LleHTPasIbHOW HEPBHOW CUCTEMDbI.

Mo Bonpocam npoBefeHns nccieaoBaHNN
o6pauarbcs no tenedoHy:
8 (4922) 26-15-25 (g06.2135)

BaXXHbIM acnekToM [eATenbHOCTU
OIrbY «<BHUN3X» aBnaeTcA oka3aHuMe Hay4yHo-
MEeTOANYECKOW U MPaKTMUYECKOM MOMOLL BETe-
pPUHapPHbIM CreLranmcTam nabopaTopuii 1 »Ku-
BOTHOBOAUYECKMX NPeanpuaTuin, pa3paboTka
MeponpUATUI Ana NPodUNAKTUKIN 1 NNKBUAA-
LUUN MHOEKLMOHHBIX 6one3Heln cBrUHeN. Yue-
Hble LleHTpa BegyT HayuyHOE COMPOBOXAEHUE
npogykuun O®IrbY «<BHUN3X» n HenpepbiBHYO
KOHCYNbTaTUBHYIO AeATENIbHOCTb B XO3AMCTBaX.
YupexxpeHue ocylecTBisieT NOAFOTOBKY Ha-
YUHbIX KafJpOB — acCMpPAHTOB U COUCKaTenNew,
obyueHme cneunannucToB, CTaXepoB 1 MpakK-
TUKAHTOB, a TaKXe MNPOBOAUT KYPCbl MOBbILLE-
HUA KBanndrKaumm n BebnHapbl No Bonpocam
LAMArHOCTUKY, TPOodUNaKTKM 1 MepamM 60pbbbl
C HOEKLUMOHHBIMY 60NE3HAMM XNBOTHbIX.

Mo Bonpocam npuo6peTteHuns
BeTepuHapHbIX NpenapaToB
npousBoactea Orby «BHUU3MK»
o6pawjaTbcsa no tenepoHam:

8 (4922) 26-15-12, (4922) 26-15-25



