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Pesrome. lcnone3ys Enfer MynbTHIUIGKCHYIO TecT-cHCTeMy, Oblla TIPOBEICHA OICHKA CHCHU(DUIHOCTH
MHUKOOAKTEPUAILHBIX ~ aHTUIeHOB. CTAaTHCTHYCCKH 3HAYUMBIC PA3IH4YUs MEXAY pe3yiabTaTaMH TPV
WH()UIUPOBAHHBIX U HHTAKTHBIX KA0AHOB OBLIH MOJIYYCHBI C OOJBITUHCTBOM HCCIICIOBAHHBIX aHTHUICHOB.
Karouesnie cioBa: Mycobacterium bovis, kabaH, MukoGakTepUaibHbIe aHTUI'€HBI, MYJIbTHIIEKCHAS TECT-CHUCTEMA,
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Assessment of antigen specificity for diagnostics of tuberculosis in wild boars

Eduard A. Shuralev, Malik N. Mukminov, Anna R. Valeeva, Aleksey A. Vasin, Arkadiy V. Ivanov, Clare Whelan
Summary. The specificity of mycobacterial antigens were tested using Enfer multiplex test system. The statistically
significant differences between results of infected and non-infected groups of wild boars were obtained with a most
of antigens being tested.

Keywords: Mycobacterium bovis, wild boar, mycobacterial antigens, multiplex test system, specificity.

IIpobGnema TybepKyines3a, BbI3BIBAEMOro Mukobaktepusimu Mycobacterium bovis, M. caprae, M.
tuberculosis, octaercst cepbe3HON POOIEMOIT V1T MHOTHX CTpaH MHpPa. B COBPEMEHHBIX 9KOJOIMYECKHX YCIOBHSX
B paclpoOCTpaHEHMHM W HOCHUTEIbCTBE Bo30yauTesneil 3TOro 3a0o0NeBaHUS y4YacTBYIOT MHOTHE  BHIBI
CEITbCKOXO3SIMCTBEHHBIX M TUKHX >KUBOTHBIX, a IpoOJieMa MMEeT IN00aIbHBI MEIUKO-BETCpPHHAPHBIN XapakTep
(OmenkoB u coart., 2012; OBauenko u coast., 2009; Nugent G., 2011).

Juknit kabaH SBISETCS NMPUPOAHBIM HOCHTENIEM MHKOOAKTepHi TyOepKyJyie3a M MCTOUYHHKOM 3apakeHHS
KaK JUKUX, TAK U CEIbCKOXO3AHCTBEHHBIX >KMBOTHBIX. CBOEBPEMEHHOE BBIIBICHHE PE3EpPBYapOB BO3OYIHUTEINS C
NPUMEHEHHUEM IPOTUBOAIM300THYECKUX MeEp SBJISIETCS OCHOBOIIOJAralONIMM MEpONIpHITHEM B 0OphOE C ITHM
3a0oneBanneM. HaydHple uccnenoBaHusi B 00NacTH TNPUIKU3HEHHOW JMAarHOCTHMKM U BaKIMHONPO(QHIAKTUKU
TyOepKye3a y kabaHOB BelyTcs yueHbIMHU pasHbix ctpan (Aurtenetxe et al., 2008; Boadella et al., 2011; Garrido et
al., 2011; Lyashchenko et al., 2008; Gortazar et al., 2011; Santos et al., 2010).

B Hnameidl paboTe MBI HpeICTaBiIsieM JaHHbIE CIEUU(PUYHOCTH psiia MHUKOOAKTepHAaIbHBIX AHTHUTEHOB,
MOJIyYeHHBbIE B PE3yJbTaTe HMCCIeNOBaHMs WH(UIMPOBAHHBIX W MHTAKTHBIX NOMYJIALUA KaOaHOB, OOMTAIOIINX B
Wcnannn u Pecrryonmke Tarapceran.

Martepuaabl U MeToAbl. et MccnenoBanbl pekoMOMHaHTHBIE aHTUreHB: TMPB83, tMPB70, rESAT-6,
rCFP-10 u rRv3616¢; xomOuanpoBanubiii anTured PPD-b u cunternueckue mentunst MPB70-pepl u ESAT-6-
pep6. PexoMOMHAHTHBIC aHTHTCHBI OBUTH MOJYYCHBI U3 OMOoTexHOJormueckor kommannu «Fusion Antibodiesy, T.
Bengacrt, Cesepras Upnangus. PPD-b mist mmMmmyHOdepMeHTHOTO aHanmm3a OBLT CHHTE3UPOBAH W MPEIOCTABICH
YY4EHBIMH M3 TPYHIBI HCCIENOBaHMSA TyOepkyne3a ATeHTCTBa BeTepHHAPHBIX JabopaTopmii, T. Y3HOpumK,
Coenunennoe Koponescto. IlenTupt 6butn cuHTe3MpoBanbl B komnanuu Genosphere Biotech, ®pannus.

B pabore ncnonp30BaIM CHIBOPOTKH KPOBU KaOaHOB ABYX HOMyJsuid — u3 FOkHbIX paifoHoB Mcnanun u
Bbyunckoro, Bepxue-Ycnonckoro u Kamcko-Y cteuHCcKOr0 paiioHoB Pecyonuku Tataperan. MccnenoBanu kabaHoB
C OXOTHUYBHX XO3SHUCTB UCIAHCKOM momyasiyu — 107 MHTaKTHBIX U 59 )KHUBOTHBIX, C MMOJTBEPKACHHBIM AHArHO30M
TyOepKyne3a MmyTeM BbIJeNeHHusT KyabTypbl M.DOVIS, n 49 KHBOTHBIX C ONArOMONYYHBIX IO TyOEpKyie3y
tepputopuii PecnyOnuku Tarapcran. KpoBb y JKMBOTHBIX OTOMpann B Te4eHHE 4 4YacoB Iocie OTCTpena, C
MOCJICIYIONIMM  OTJIEJICHHEM CBIBOPOTKM JUIsl cepojiormdeckux wuccnenoBanuil. Metomom [ILIP mpoBoxmim
unentudukanmo M.bovis B tumdaTrdeckux y3iaax yOUTHIX dKHUBOTHBIX AJIs YCTAHOBIICHUS CTAaTyca 3a00JIeBaHMs.

VYpoBeHb  aHTHTEN K  HWCCIEQYeMbIM  AHTUICHaM  ONPEASJUIM  METOAOM  MYJIBTHIIIEKCHOTO
XEMHUJIOMHHECIICHTHOTO UIMMYHOaHa3a Mo onucaHHol paHee Meroauke (Whelan et al., 2008) B Mmoxudukauuu B
HaydHOH mnabopatopun kommanuu «Enfer Scientificy, r. Hoiic, Vpnanans. CbIBOpOTKM KpOBH pa3BOAMIN B
O0ydepHom pactBope 1:250. 50 MKn pa3BeneHHONW MPOOBI BHOCUIM B JYHKY MUKPOIUIAHIIETA JJISI MYJIbTHILIEKC-
aHanmm3a, C Tociemyromeld wuHkybarumeid B TedeHne 90 muH. IImaHmeTs! NMPOMBIBAIM W B JIYHKH BHOCHWIH
anrtusuaoBeie anturena (Rabbit anti-pig 1gG Peroxidase conjugate, Sigma), passenennsie 1:40000 B oGbeme 50
MKJ, C TOcIenymomed naKyoanueil B Teuenne 30 MUH M IIPOMBIBKOH. 3aTeM NO0aBISIM CyOCTpaT W MPOBOAWIH
YUTKY peakinu, kak ommcano panee (Whelan et al., 2008). CurHanbl yYUTBIBATH B OTHOCHTENBHBIX CBETOBBIX
equnannax (RLU).



CraTHCTHUECKMI aHAINW3 pPE3yIbTaTOB MPOM3BONIIIM HCIONB3Ys OHNaWH Kambkymstop GraphPad
(http://graphpad.com/quickcalcs/index.cfm). Tlpu sTom yumTbiBanu 95%-HbI TOBEPUTENBHBIM WHTEPBAT IS
pasHunbel cpenaux 3HaueHWH RLU B wHTakTHOW W MHDHUIMPOBAHHON TPyIax >XUBOTHBIX M JOCTOBEPHOCTH
pa3Iu4ys MO 3HAYCHUSIM BEPOSITHOCTH p.

Pe3yabTaThl Hecaeq0BaHMIA. Y KIBOTHBIX NCIIAHCKOH MOMYJISIIMYA MHTAaKTHOW W WHQUIUPOBAHHOHN TPy
aHTUTENA K MCCIICOBAHHBIM aHTUTEHAM MHKOOAKTepHil TyOepKyie3a BBIBIINCH HA Pa3HbIX YPOBHAX. [Ipu 3ToM
peakius ¢ 6oee HU3KUM YPOBHEM CHTHAJIOB YIIABIIMBAIACh U B IPYIIE HEMHPHUIMPOBAHHBIX KabaHOB (puc.l).
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* - CoOTBETCTBHE YPOBHEH CUTHAJIOB CM. B TEKCTE IMyOIMKAITUH.

Puc. 1. [TomoxxutenpHbIE peakIii HHTAKTHBIX W HHOHUIIMPOBAHHBIX Ka0aHOB K MUKOOAKTEpHAIbHBIM aHTUTCHAM TI0
YPOBHIO aHTHUTEI.

YpOBHU CHUTHAJIOB YCJIIOBHO ObUTH pasieneHbl Ha 7: 1 — 6omee 100 RLU, 2 — 6onee 500 RLU, 3 — Gonee
1000 RLU, 4 — Gonee 5000 RLU, 5 — 6osee 15000 RLU, 6 — 6oxee 30000 RLU, 7 — 6onee 50000 RLU.
Haubonbmass akTuBHOCTH ycTaHOBieHa y aHtureHoB rMPB83 u rMPB70, korna B rpynmne MHOUIMPOBaHHBIX
JKMBOTHBIX TIOJIOKHTENIFHO pearnpoBaiio > 50% xabGanoB c¢ ypoBHeM aHtuTen Oosee 15000 u 30000 RLU,
COOTBETCTBEHHO, B TO BPEMs KaK B TPYIIE MHTAKTHBIX )KUBOTHBIX CUTHAJIBI HA TAKUX YPOBHSAX YJIAaBIMBAINCH y <
5%. locroBepHas pa3HHIA MEXAY CPEIHUMH 3HAUCHMSMH JIBYX TPYII YKa3bIBaeT Ha BHICOKYIO CIEIU(PUYHOCTH
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3THX U Apyrux pekomOmHaHTHBIX (FESAT-6, rCFP-10 m rRv3616c) u xomOunupoBanuoro (PPD-b) anTHreHOB
(tabum. 1). Cuarernueckue nentuasl MPB70-pepl u ESAT-6-pep6 mokasann HH3KYHO aKTHBHOCTb ¢ MAKCHMAJIbHBIM
ypoBHeM aHTHTElN, He npeBbimaromuM 6000 RLU, a pasHuma Mex Iy rpynmnamMu Obljla HEIOCTOBEpHA.

Tabnmma 1. Pasnuuaue ypoBHS aHTHTEN B HHOUIIMPOBAHHOW W WHTAKTHOM IpymIax KabaHOB K MUKOOAKTEpHAIEHBIM

AHTUI'CHAM.

AHTHIeHbI

rMPB83 | rmpa70 | TESAT- | TCPP- | pussiec | PPD-b | ESAT- | MPBTO-
6 10 6-pep6 pepl

Pasuuua cpeannx
snauennii RLU 22360 24978 12705 | 13541 1062 2306 392 84
MEXKAY IpynnamMu
95%
AOBEPUTCITLHbIH 18466 — | 20572 | 9102 | 9765- | 608- | 1453— | -140- | -29-
WHTEPBAT PAsHHMULL | 56553 29384 | 16310 | 17318 1516 3159 923 196
CpeIHUX 3HAYCHUHU
RLU

< <
3HaveHue p <0,0001 | <0,0001 | <0,0001 0,0001 < 0,0001 0,0001 >0,1 >0,1
3nauvenne t 11,3 11,2 7,0 71 46 53 15 15
Pesyabrarhbl na na na na na na HET HET
A0CTOBEPHBI

Cpemu momyssimmu kabaHoB PecmyOnmmkm TarapcTaH HH ONHO KHBOTHOE HE pPEarupoBAI0O HHU C OTHUM
agTHreHoM ¢ curHaizamu 6onee 1000 RLU. V omHoro xabana anturena k rMPB83 BeLBISINCE Ha ypoBHE 545
RLU. C ocranbHbIMU aHTUT€HaMH pearvpoBaiv Ha ypoBHe 100 — 500 RLU, Takke kak 1 B MCAaHCKOW MOIYJISLIUY,
18 — 32% wnccnenoBaHHBIX JKUBOTHBIX.

OOcy:xknenne pe3yJbTaToB. [IpOBeNCHHBIMH  WCCICJOBAHUSAMH  YCTAaHOBJIICHA JHArHOCTHYCCKAs
3HAYMMOCTh PEKOMOMHAHTHBIX aHTtureHos rMPB83, rMPB70, rESAT-6, rCFP-10 u rRv3616¢c wu
KOMOWHHpOBaHHOTO aHTUreHa PPD-b s ceponormyeckod MHIUKAIMU TyOepkyJe3a y kabaHoB. JlocTtoBepHas
pa3HUIA CPEHUX 3HAYCHHUI YPOBHS aHTHUTEN B MHOULIMPOBAHHON M WHTAKTHOM IpyIax >KUBOTHBIX TOATBEPKIAET
UX BBICOKYIO CHEIU(pUYHOCTb. Pe3ynbTaThl CONOCTaBUMBI C TOJIyYEHHBIMH paHee JaHHBIMH Ha KPYIHOM pOraToM
ckore u ko3ax (Whelan et al., 2008; Shuralev et al., 2012), npu 3TOM IHarHOCTHYECKAS 3HAYUMOCTH CHHTETHUECKHX
nentunos MPB70-pepl u ESAT-6-pep6, moka3aBmIMX BBICOKYIO aKTHBHOCTh Ha JPYTMX BHJax >KUBOTHBIX, HE
MOJTBEPAMIIACH UCCIICOBAaHUSIMHA Ha KabaHaXx.

MeTox MyIBTHIDICKCHOTO XEMIUTIOMHHECHEHTHOTO WMMYHOAHAIH3a C WCIIOJNB30BaHUEM HECKOJIBKUX
AHTHTCHOB MOXET OBITh aJaNTHPOBAaH U1 AMArHOCTHKH TyOepKyne3a y KkaOaHa. JlanpHEWIIHMe WCCIICIOBAHHS
HEOOXOMUMBI ISl YCTAaHOBJIICHUS UYYBCTBHTEIFHOCTH JAaHHOH TECT-CHCTEMBI M pa3pabOTKH AHAarHOCTHKyMa,
KOTOPBI MOXeT OBITh TPUMEHEH Ui KOHTPOIIL pacIpOCTpaHCHHS TYyOepKyie3a Cpeadl AWKHX JKHBOTHBIX,
SIBJSIFOLIMXCSL pe3epByapoM Bo30yauresst M.DOVIS 1 HCTOYHHKOM 3apajke€HUs CENbCKOX03IHCTBEHHBIX BUIOB.

Asropsl BeIpaxaroT 6narogapuaocts J. Clarke («Enfer Scientific», Upnanaus), R. Juste, O. Aurtenetxe, M.
Barral u J.M. Garrido (Instituto Vasco de Investigacion y Desarrollo Agrario (NEIKER-TECNALIA), Hcnanus) 3a
MpeI0CTaBIICHHBIE TPOOBI ¥ TOMOIIb B IIPOBEACHUN HCCIIETOBAHHIA.
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