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O TUATHOCTUYECKO! IIEHHOCTH TECTA ITO BBISABJIEHHIO
CEKPETOPHBIX IgA JIA ITIOATBEPXIAEHUA OTCYTCTBUA
OUPKYJIALINN BUPYCA AIITYPA

J.H. AOOHUHA, H.E. KAMAJIOBA, A.B. KAHBIIINMHA, A.AM. TUMWHA

B Poccun cpenu MPOTEKTHBHBIX M MPEBEHTHBHBIX MEP MPOTHB SAINYPA AOMUHHPYET BAKIHUHO-
npodunakTuka. OQHAKO He WCKITIOYEHO Pa3BUTHE CYOKIMHHYECKOW WH()EKIMH Y MMMYHHbBIX KHBOTHbIX,
KOTOpbI€ CTAHOBATCSA BHPYCOHOCHUTEISIMM M COCTABJSIOT MOTEHUMAJbLHYIO Yrpo3y AJisi BOCHPHMHMYMBOTO
noroyioBbsi. IloaToMy pa3paGoTka W BHexpeHHe B MPAKTHKY TECTOB IJISl BbISIBICHHS JKUBOTHBIX-BH-
PYCOHOCHTEJIEil COXPAHSIOT AKTyaJlbHOCTh. CeKpeTopHble HMMYHOIIOOYiMHbBI A (SIgA) oGecnmeumBaror
NepBYI0 JIMHUIO 3aIIUTHI MPOTHB MHOTHX B030yauTeneil mHpeKuuii, crnoco0Hbl MHIHOMPOBATH BHYTPU-
KJIETOYHYI0 PEIUTAKAIMIO BHPYCA, CIyKAT MEAMATOPOM HeiiTpaiusauuu BupycoB. Ilo coodmenusm 3a-
PYOEKHBIX ABTOPOB, CYIIECTBYET BO3MOXKHOCTb MAEHTH(MKALMM JKMBOTHBIX-BUPYCOHOCHTEEI € MOMO-
MIbI0 IKCNPECC-TECTA HA OCHOBE MMMYHO(EPMEHTHOr0 AHAJNM3a, BLIABISIONEro ceKpeTopHbie IgA
(sIgA-NDA). Panee namu ObLIM ompesiesieHbl ONTUMANbHbIE yca0Bus SIgA-MIPA nis BbisiBlIeHUs] BUPY-
cocnenudpmyecknx sIgA B odpasuax cJaoHbI B OJHOM pa3BeieHun. B HacTosimeii paGore mpeacTaBiieHbl
pe3yIbTaThl anpodalMu M UCTbITAHMI TecT-cucTeMbl SIgA-UDA («CoHIBUY»-BAPHAHT) B CPABHEHHH C
JpyrumMu JadopaTopHbiMi MeTodamu. IIpuBeneHbl JaHHbIe MCCIEIOBAHUA OMOJOTHYECKHX OOpPa3LOB OT
KpynHoro poratoro ckota (96 roa., xusas macca 200-300 kr, Bo3pact 18-24 mec) u3 0.1aronoyyHbIX
N0 AILYPY CeNbCKOXO03siCTBeHHbIX mpeanpusATuii (Braxumupckasa 06i1.) 10 U nocjie BAKUHHALMH, UMMY-
HU3MPOBAHHBIX PA3JWYHBIMA CEPUSIMH MPOTHBOSILYPHOI BAKIMHBI W NMOJBEPTHYTHIX IKCIEPHMEHTAIBHO-
My 3apaxkeHu1o. O0pa3upl CJIIOHBI, CHIBOPOTKH KPOBU M MUILEBOIHO-TJI0TOYHOM x)uakoctu (IIT2K), mo-
JIy4eHHbIe ¢ MHTepBajoM 4epe3 3-4 cyT U 10 94-X cyT mocie 3apaxeHus, HCCJIEN0BAIN C HCHOIb30BA-
Huem sIgA-U DA, HB-UDA (onpeneseHne aHTHTEN K HECTPYKTYPHbIM OesIkaM BUpYyca), peaKUMH MHUK-
poHeiirpamu3amuu Bupyca (PMH) u IIIIP-PB-ananu3a. Kpome TOro, oueHHWIM OTHOCHUTE/NbHYIO 4yB-
CTBHTEJIbHOCTb, crenupHIHOCTh M TOYHOCTb TecTa mo (hopmynam, pekomeHnoBanHbiM International
Epizootic Bureau (IEB — MexayHapoanoe anu3ootruyeckoe 0wopo, MDB) u cpaBHMIM ¢ UTOramMu pe-
tepentHoro Tecra, BbimoaHenHoro Satya Parida (World Reference Laboratory for Foot-and-Mouth
Disease — WRLFMD, Pirbright Institute, Great Britain) no BanmnupoBannoii meroauke. W3 nsatu
npeiBAPUTEIbHO HMMYHH3HPOBAHHBIX M 3aTeM HH(MIMPOBAHHBIX KUBOTHBIX 0€3 KIMHHYECKHX NPOSB-
nenmii marojiorun y oaHoro (Ne 8895) nanmume sIgA ¢ momompio sIgA-U DA BbisiBUIM B 00pa3ue cJio-
Hbl Ha 18-e cyr mocne 3apaxkenusi npu I1I1 (npouent mosutuBHocTH) = 53,0010,05 % U B mocaenyoume
cpoku (¢ 21-x 10 94-x cyr) — npu 3navenmsix ITIT or 41,00+0,11 mo 115,00+0,41 %. IlonyyeHnbie nau-
Hpie ObutH moaTBepxkaeHsl B PMH (tutp sIgA na 18-e cyr — 1,20+0,05 Ig, B nmepuoa ¢ 21-x no
46-¢ cyr — mo 1,58+0,08-1,90+0,13 Ig). Ilpu stom B PMH oTMeyann cyumiecTBeHHbie KOJeOaHUs
3HAYEHMIi, YTO HexXKejaTeJbHO A uaeHTudukamuonHoro tecta. B HB-NU MDA pesyabraTbl 00Hapyxe-
HHSI AHTUTE] K HecTPYKTYpHbiM Oesikam BSI ¢ 18-x nmo 94-e cyr oblin nosoxkurenshbivi. B ITIHP PHK
BAI BoisBasim B mpodax IIIK ¢ 28-x mo 60-e cyt mocie 3KCnepUMEHTANILHOTO 3apaKeHusi, HO SIgA-
NDA nasan 0onee omHo3HauHbie pe3yabTarbl, yem ITIIP. Jlas apyroro :xkuBotHoro (Ne 8898) Takxke
NOATBepKIeHA CKpbiTasg (opMa unpexuun. Takum 00pa3oM, MOKa3aHO, YTO MpeNIOKEHHAS TeCT-CHC-
TeMa Ha OCHOBE HEmpsMOro «caHaBuy»-papumanta MDA nna onpenenenus sIgA K Bupycy sumypa B 00-
pa3uax CJIIOHbI KPYNHOTO POTaTOro CKOTA MO JMATHOCTHYECKAM XAPAKTEPUCTHKAM MO3BOJSET WIEHTH-
(unmposaTh XKuUBOTHBIX-BHpYCcOHOcUTeNell. ITo pesyabraTam uccienosanua 91 oGpasua CJIOHBI YYBCT-
BUTEJILHOCTh Pa3padOTaAHHON TecT-cucTeMbl OTHOCHTENbHO pedepentHoii (WRLFMD) coctasuna 100 %,
oTtHocuTeNbHast cnenuduuHocts — 97,7 %, touHocth — 99,0 %. Ha ocHoBanuu mapamMeTpoB k-cra-
THCTHKH (k = 0,99) noaTBepKaeHa BbICOKAS CXOAMMOCTb Pe3yJIbTATOB AJIA ABYX TECT-CHCTEM.

KnoueBbie ciioBa: simmyp, CEKPeTOPHbIi MMMYHOIJIOOYIMH A, MMMYHO(EPMEHTHbIi aHAIN3,
BHPYCOHOCHTEJIbCTBO, MOCTBAKUMHAIbLHDIA KOHTPOJIb.

M3BecTHO, UTO ceKpeTopHble MMMYHOTJI00ynIuHbl A (sIgA) obecneuu-
BalOT MEPBYIO JUHUIO 3alLMUTHI TTPOTUB MHOTUX Bo30Oynutesieit nHgekuuii (1). B
cekpeTax sIgA, CBSI3aBIIMCH C OAaKTEpUSIMU M BUpYCaMM, MPEAOTBPAILAIOT X
aJITe3U10 Ha TMOBEPXHOCTU CIU3UCTON OOOJOYKM, a B BBICOKMX KOHLIEHTPALMSIX
OJIOKMPYIOT TIpUKpEIJIeHUe BUpYyca K KJIETOYHOM cTeHKe. B To ke Bpems HuU3-
KM€ KOHIEHTpalMKu IOJMMEpHbIX SIZA CIOocOOHbI MHTUOMPOBATH BHYTPUKIIE-
TOYHYIO PEIUIMKAILIMIO BHpyca, HEe OKa3biBas IPU 3TOM 3aMETHOTO BIMSHUS Ha
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€ro aare3mMBHBIE CBOICTBA. SIgA ciy>kaT MeamaTOpoM HENTpalu3alliyd BUPYCOB
(rmocine HelTpamm3auum Bupyca SIgA, BO3MOXHO, CIIOCOOCTBYIOT 3JIMMHWHALIMA
BHUpYyCa), a TaKXKe CTUMYIUPYIOT (ParomnTo3, odecreunBasl TeM caMbIM MECTHYIO
pe3UCTEHTHOCTh K MHpexkuuu. [Ipenmonaraercs, 4ro yBeJMYEHUE COMEPKAHUS
sIgA B KpOBU CBSI3aHO HE TOJIBKO C MOBPEXIEHUEM BMUTENUSI, HO U C YCUJICHU-
eM ero obpa3oBaHMs B MOBpeXIEeHHBIX opraHax (2). MHdopmauus o pa3paboT-
K€ TeCcTOB, IpeaHa3HAYeHHBIX I OoOHapyxkeHUs creuududeckux slgA, caume-
TEJIBCTBYET O BO3MOXKXHOCTH MPUMEHEHHUS 3TOT0 (DeHOMEHa B KOMILJIEKCE MOHHU-
TOPUHTOBBIX UCCIIEIOBAaHUI B OTHOILLIEHUM siypa (3, 4).

B Poccuut cpemm orepaTUBHBIX M IMIPEBEHTUBHEBIX Mep OOPBOEI C SIIYPOM
Kak 0co00 OITacHON i XMBOTHOBOACTBA WMH(EKIMEH TOMUHHPYET BaKIIMHO-
npodunaktTuka. OAHAKO HE MCKIIOYEHbI Clydyad Pa3BUTUS CYOKIMHUYECKOMN
nHGbEKINY, BbI3BaHHOU BupycoM siypa (Bf) y UMMyHHBIX XMBOTHBIX, KOTO-
pble BIIOCJIEACTBUM CTAHOBSTCSI BUPDYCOHOCUTEISIMU. B CBSI3U ¢ 3TUM BUPYCOHO-
CUTEJIM COCTABJISIIOT MOTEHUMAIbHYIO YTpo3y MU BOCIIPUUMYMBBIX >KUBOTHBIX,
IO3TOMY BO3HUKAeT HEOOXOAMMOCTb MX MACHTU(GUKAIIMA W WU3OJSLMH, YTOOBI
WUCKJIIOUUTh JajibHelllee pacnpocTpaHeHue UHbeKIuu (5).

7151 BBISIBJICHUST SKUBOTHBIX-BUPYCOHOCUTENIEH pehepeHTHBIM CUMTACTCS
METOJl BbIIAEJIEHUSI BUpyca sllypa M3 MpoO MUILEBOAHO-TIIOTOYHON XXUAKOCTU
(TIT2K) B 9yBCTBUTENBHBIX KYIbTypax KIeToK (6). OmgHako ocTpast ¢daza pernii-
Kaluyd BUpYCa MOXET ObITb HENPOAOJKUTEIbHONW MPU OTCYTCTBUM KJIMHUYE-
CKHUX IPM3HAKOB, IMO3TOMY BEPOSITHOCTb €ro oOHapyxXkeHUs Mmaina. s BbisBie-
Hus BUupycHoro reHoMa B 112K maxke B MajbIX KOJIMYECTBAX MCIOJb3YIOT BbICO-
KOUyBCTBUTENbHYIO U crieuuduunyio IIIIP ¢ obparHoii TpaHckpunuueit (OT-
IIIIP). B 1O Xe BpeMs y 3TOro MeTojla CYLIECTBYET psiil HeAOCTaTKoOB. Tak,
BO3MOXKHBI JIOXHOITOJIOKUTEIbHBIE Pe3yIbTaThl M3-3a HATW4YWS HecIelnduae-
CKMX MHTUOUTOpOB, Kpome Toro, B TP ammiuduuupyeTcs naxe paspyllieH-
HBIl TEHOM BHUpYca, YTpaTUBILIEro UH(pEKIIMOHHOCTS (7).

Ectb coobuieHust 00 oOHapy:KeHu reHOMHOro Marepuana BSl B srmrenm-
AJIBHBIX KJIETKAX IJIOTKM C TOMOIIBI0 TMOpHMAM3ALMM in Sutlu, HO IPU MAacCOBOM
CKpUHUHTIE TOCNIe 3KCTPEHHON BaKIIMHALWMMU 3TOT TPYAOEMKUI IOAXOH HeymoOeH
IUTSL TIPAKTYECKOTO MCITOJTb30BAaHMSI. YCTaHOBIICHO, YTO TIPH SIIype B OpraHU3MeE
>KMBOTHOTO O0Opa3yloTCsl aHTUTeNa KaK K CTPYKTYPHBIM, TaK M K HECTPYKTYPHbIM
6enkam BSI, Torma kKak MHAKTMBMPOBAaHHAS BaKIIMHA WHAYIIMPYET aHTUTEJIa TOJIBKO
K CTPYKTYPHBIM OejiKaM. B CBSI3U ¢ 3TUM IpakTU4eckoe MPUMEHEeHUE MOTydu ce-
POJIOTUUYECKUIA METOA TIO ONpeeIeHUI0 aHTUTe K HecTpyKTypHbIM Oeikam (HB),
win TaK HaszbiBaeMble HB-TecThl. OgHAaKO MX TOYHOCTh MPU OIpeaeieHUN aHTUTel
B CBIBOPOTKAaX KPOBU >XMBOTHBIX 3aBUCHUT OT KauyecTBa KOMMEPUYECKON BAKIIMHBI
i oT Hammuusl HB, a Takke OT KonmMyecTBa aHTUTEHA B BaKIIMHE M OT YaCTOTHI
BakiuHauuu (8-11). CiaegoBaTebHO, COXpaHsIeTCs aKTyalbHOCTh pa3padOTKU ajlb-
TEPHATUBHBIX WIM JOMOJTHUTEILHBIX METONOB OOHAPYKEHMSI CYOKIMHUYECKOW WH-
(bex1uu siypa cpeny BaKUMHUPOBAHHBIX XXUBOTHBIX (12).

ITo cooOlueHusiM 3apyOekHbIX aBTOPOB, CYIIECTBYET BO3MOXHOCTh
NIeHTHPUKAINN KXUBOTHBIX-BUPYCOHOCHTEICH C ITOMOIIBIO 3KCIpecc-TecTa
Ha OCHOBE MMMYHO(EPMEHTHOro aHajiu3a, BbIsBAsIONEro sIgA (Tak Ha3biBae-
Mmblii sIgA-UDA) (3, 4, 12). Panee MBI olpeaeS I ONTUMAaIbHBIE YCIOBUS
DA nns obHapyxeHus BuUpycocneunudpuueckux sIgA B obpasiax CIOHBI B
ogHOM pasBeneHuu (14).

Ilenpto 3TOM paboThl cTajia anmpobaldsi ¥ CpaBHUTENbHbIE WCIBITAHUS
TecT-cucteMbl SIgA-UDA 11t o6HapyKeHUST JKUBOTHBIX-BUPYCOHOCHUTEIIECHA.

Memoouka. B sKkcneprMeHTe MCIOJb30BaJIM KPYMHBIA poraTbiii CKOT
(KPC) (96 rou., xxuas macca 200-300 kr, Bo3pact 18-24 mec) u3 61aromnoayd-
HBIX IO SIIIYPY CENbCKOXO3SMCTBEHHBIX MpeanpusTuii (Branumupckas o6i1.), B
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KOTOPBIX HE IMPOBOAMJIACH BaKIIMHAIIMS TPOTUB 3TON WMHMeKIMU. KMBOTHBIX
MMMYHU3UPOBAIN TTOIKOXHO B CPETHIO TPETh IIEW MOHOBAJCHTHOM COpOMpPO-
BaHHOU mpoTtuBosirypHoi BakumHou (PI'BY «BHMUM32XK», Poccust), n3roton-
JieHHo#l Ha ocHoBe B tuna O (tutamm Pan Asia 2), BbIpallleHHOro B KJIETKax
BHK-21 (CTO 00495527-0143-2010), “MMyHOT€HHOCTb KOTOPOI, IO JAHHBIM
Tecta Ha HMMMYyHoreHHocTh g KPC, cocrapnsiia, corimacHo EBpomneiickoit
dapmakonen (15), He meHee 6 PDsy. Crniycra 28 cyr mocne BakumHanuu KPC
3apaxanu mramMmoM BSI O Ne 2108 3abaiikanbckuii/2010 B 1Be TOYKM WHTpaA-
JAE€PMOJIMHIBAIBHO B n03e 104 Ul50 B 0,2 cM3 (KOHTPOJEM CIIyXKUIA HEBAKLM-
HUPOBaHHbIE 3apaXKeHHbIEe XUBOTHbIE) U A0 94-X cyT (¢ uHTepBajioM 3-4 cyT)
nmojydaau ob6pasupbl cioHbl (16), nuineBomHO-TnoTouHOM kuakoctu (ITI2K)
(17) 1 CHIBOPOTKU KPOBU (OOIICTIPUHSITHIM CIIOCOOOM). Y KMBOTHBIX, MHOULIU-
POBaHHBIX IMOCJAE UMMYHU3ALMU U HE MPOSIBASBIIMX KJIMHUYECKUX MPU3HAKOB
3a00JieBaHUsI, OMOJIOTUUECKUII MaTepuan oToupanau ¢ 18-X cyT mocie 3apaxe-
HUS B Te4eHUe 2,5 Mec ¢ TOH Ke NMepUOAUYHOCThIO. Pe3ynbTaThl YUYMTHIBAIM Ha
8- cyT mocie KOHTPOJILHOTO 3apakeHus. OMBITEl HAa XKWBOTHBIX TPOBOAWIN B
BKCIEPUMEHTABHBIX YCIOBUSIX Ha 06aze BuBapus PdenepallbHOTO IIEHTpa OXpa-
HBI 3I0POBBST JKUBOTHBIX.

IMoctanoBky MDA (HempsIMOil «COHIBUY»-BaApUAHT) OCYIIECTBIISIA, KaK
ormucano (18). MeromoMm omHoro pasBemeHus B MDA oneHmBanmm 3HaueHUE
nporeHTa mo3uTuBHocTU (ITIT) (14) (ITI1 > 40 % cumTaau MOJOXUTEITHHBIMM).

AHTUTE]Ia K HEeCTPYKTYpHbBIM Oenkam Bfl ompenensiiv, Kak OIIMCAaHO
(19). [Ins BblAeAeHUS BUpyca MOJb30BAIMCh METOAMKOM, yTBepxXaeHHou Jle-
naprameHToM BeTepuHapunn MCX P® (10.11.2002). Peakuuio MUKpOHeETpa-
nusauuu Bupyca (PMH) BeimonHsiM cormacHo ykasaHusMm (6), moaumepas-
HYIO LIEMHYI0 peakivio B pealbHoM BpeMeHU (ITLIP-PB) — B cooTBeTcTBUU C
pexkomeHaauusMu (20).

OTHOCHUTENbHYIO YYBCTBUTEJIbHOCTb, CIEU(UYHOCTh U TOYHOCTh TECTa
olleHUBaIU 1o opMmynaM, peKoMeHAoBaHHbIM International Epizootic Bureau

(IEB — MexayHapogHoe 3IU300THYecKoe 6opo, MObB) (12):
a

OTHOCHTEJIbHAS] YYBCTBUTENBHOCTD Se = atec x 100 %, [1]
OTHocuTeIbHas cnepUIHOCTL Sp = ﬁ x 100 %, [2]

Ie @ — WCTUHHO MOJIOXKUTENbHbIC; b — JTOXHOIOJOXHUTEIbHbIE 00pa3LIbl; ¢ —
JIOXKHOOTpULIATEJIbHbIC; d — WCTUHHO OTPUIIATEJIbHbIE 00pa3Libl.

IIpu cratucTUyeckoil oOpabOTKe JaHHBIX OBUIM KCIIOJIb30BaHBI OOIE-
MOPUHSITBIE MEeTONBI, peKoMeHaoBaHHbIe W.I1. AmMapunbsiM U coaBT. (1975), u
KomIibloTepHas nporpamma MS Excel 2003.

Pezyaomamer. TIpy sKCTieprMeHTAIBHOM 3apaXkeHUM SIIypPOM BaKIIMHU-
POBAaHHBEIX XWUBOTHBIX TeHEPaAIM3alnio 3a00JIeBaHUs (BTOpUYHBIC adThl Ha KO-
HEYHOCTSIX) HEe OTMedaau (MMENNCh JIUIb TTepBUIHBIC adThl Ha SI3BIKE), V He-
BaKIIMHUPOBAHHBIX BO BCEX Cyyasix HaOJIONaavCh SIIypHbIE MOPaXXEHUs Ha
KOHEUHOCTSIX U oOpa3oBaHue adT Ha sI3bIKE.

Bcero mnccnemoBamt 96 ob6pasuoB cmoHbl 0T mHTakTHOro KPC, 40 — ot
BaKIIMHUPOBAHHBIX, 5 — OT MHOUUMPOBAHHBIX CITycTsS 21 CyT Imocje BaKIMHaA-
i 1 96 — oT MH(PUIMPOBAHHBIX XUBOTHHIX. B CiII0OHEe OT MHTAKTHHIX U BaK-
LIMHUPOBAHHBIX >XUBOTHBIX IO 3KCHEPUMEHTAJIbHOIO 3apakeHWs MPOTUBO-
giypHble sIgA He BbissBWIM. Tlocie nHduimposanust y KPC ¢ kiMHu4Yeckumu
MpU3HaKaMu siirypa sIgA oObHapyxuBanuch crycts 5-6 cyt, Ha 8-¢ ¢yt u Ha 10-
11-e cyt, uTO cornacyeTcs ¢ pe3yibTaTaMu IPYTUX uccienoBaresieii (6).

B onmite Ha KPC, npeaBapuTellIbHO MMMYHU3UPOBAaHHOM BaKIIMHON W3
mwramMa BA O Pan Asia 2 ¢ nmocienyrolmmM 3KCNEPUMEHTATbHBIM 3apakeHUeM
wramMmoM BS O Ne 2108 3abaiikanbekuii/10, oTroOpanu Takxke NaTh ocodeil 6e3

75



KJIMHUYECKUX MPU3HAKOB slilypa. bbl1o ycTaHOBIEHO (IaHHbIE HE OMyOJIMKOBa-
HBI) OM3Koe aHTUTeHHOe poacTBo mramma BA O Ne 2108/3abatikambckuii/2010
co mraMmmoM O Pan Asia 2 (mokazaTesib aHTUTeHHOro poxactBa r; = 0,42-
0,47). Y stux XkuBOTHBIX BhiaeneHue B u3 oopasuos 112K B uyBcTBUTEIBHBIX
KyJIbTypax KJIEeTOK — TmepBUYHOK (mouka mopoceHKa CII) M mepeBuBaeMbIX
(mouka mopoceHnka IB-RS-2 u mouka ropHoro kosepora IICI'K-30), a Ttakxke
Moceaylolre ciernble MaccaXu MOJOXUTEIbHBIX Pe3yJbTaToB He nainu. M3 ms-
TU 00CJIEIOBAHHBIX XUBOTHBIX y ogHOro (Ne 8895) Hanmuuue sIgA ¢ momollbio
sIgA-UDA BeIIBUIM B 00paslie CIIOHBI Ha 18-¢ cyT Tociie 3apaxXeHus TIpH
IIIT = 53,00£0,05 % u B mociaenyiomue cpoku (¢ 21-x mo 94-x cyr) — mnpu
sHaueHusax I1I1 ot 41,00£0,11 mo 115,00%£0,41 %. Vcxonsa u3 pe3ylIbTaToB Tec-
Ta, KOHLIeHTpauusi SIgA B C/IIOHE XMBOTHOTO YyBeJIMYMBagach A0 67-X CyT
(ITIT = 115,00£0,41 %, ODg4p5 = 1,20£0,14 o.e.), 3aTeM HE3HAYUTEIIBHO YMEHb-
LIaJIach M COXpaHsIach IO KOHIIAa HabmomeHus (Ha 94-e¢ cyr II1 = 71,00£0,02 %,
ODyg5 = 0,91£0,14 o.c.).

ITonyyeHHbIE TaHHBIE ObLIM MOATBEPXKAEHBI MPU UCCIEI0BaHUM 0Opa3-
1oB ciatoHbl B PMH: tutp sIgA Ha 18-e cyt paBHsiica 1,20+0,05 Ig, B nepuon ¢
21-x mo 46-e cyr cocrasisut go 1,58+0,08-1,9010,13 lg, aBaxkanl JOoCTUIras Mak-
cumyma (1,90%+0,13 Ig) (taba. 1), Ho npu 3ToM c 32-x 1O 53-u CyT okasajcs
Huskumu (1,07£0,09-1,40+0,10 Ig) u umen 3HauyeHUs, yKa3blBaIOILIME HA OTPHU-
HaTeJbHble pe3yabTaThl TecTa (cM. Taba. 1). B 3aBepiuaroiiuii mepuon (rmocie
60-x cyr) atp sIgA B memom mosbenuanca mo 1,50%0,05-1,9040,13 Ig, mBaxkmb
Jocturasi MakcumyMma (cMm. Taon. 1). AHanu3 pesysabTaToB omnpeacaeHust sIgA B
obOpasuax ciaoHbl ¢ nomoulplo PMH cBuaeTenbcTBYeT O CYLIECTBEHHOM KOJe-
0aHMM 3HAYeHUI (KaK TMOJIOXKUTEIbHbIE, TAK U OTpPHULIATEIbHbIE), YTO HeXea-
TeJIbHO IS UACHTU(UKAIITMOHHOTO TecTa.

1. CpaBHeHne TMHAMMKM HAKOIUIEHHS] AHTUTE] K BUPYCY sLIypa ¥ reHoMa BUpyca B
00pa3uax MaToJIOrMYecKOro MaTepuaia OT IKCIePHMEHTAIbHO 3apaKEHHOTo Kpymn-
HOT0 POraToro CKOTa Mmpy UCCJiel0OBAHMM Pa3HbIMM MeToaamu (Mtm)

Cpok otbopa CioHa ChIBOpOTKA KPOBU

006pas3LoB 1o-
cie sapaxe- |sIgA-MIDA, TTTT %| PMH, 1g [117K B TTLLP

HB-UDA | UDA,lg | PMH, Ig

HUSI, CYT
XKXusortnoe N 8895 (n=3)
18 53,00%0,05 1,2010,05 + + 2,71+0,15 2,56%0,05
21 54,00%0,19 1,8540,05 - + 2,48+0,08 2,70+0,05
28 86,00%0,05 1,58+0,08 + + 2,56+0,08 2,70+0,15
32 56,00%0,10 1,15+0,25 + + 2,56%0,05 2,70£0,05
35 41,0010,11 1,07+0,09 - + 2,56+0,08 2,70+0,15
39 55,00%0,03 1,90+0,13 + + 2,40£0,10 2,70£0,05
42 78,00%0,11 1,40+0,10 - + 1,95+0,08 2,70+0,05
46 65,00%0,10 1,90+0,13 + + 1,95+0,08 2,5610,08
49 43,00+0,11 1,20+0,05 - + 2,2610,15 2,56+0,05
53 43,00+0,03 1,20£0,05 + + 1,95+0,08 2,56+0,05
56 H.U. H.U. + + 2,26+0,15 2,56+0,05
60 41,00+0,19 1,58+0,08 + + 2,26+0,15 2,56%0,05
63 65,00%0,08 1,75+0,13 - + 2,56+0,05 2,56+0,08
67 115,00£0,41 1,85+0,10 - + 2,4140,15 2,56+0,05
74 91,00%0,21 1,60%0,10 - + 2,33+0,38 2,56+0,05
81 56,00%0,10 1,90+0,13 - + 2,4140,15 2,56+0,05
88 88,00+0,51 1,8010,10 - + 2,56+0,05 2,70+0,05
91 78,00£0,02 1,90+0,13 - + 2,70£0,05 2,40+0,10
94 71,00%0,02 1,50%0,05 - + 2,70+0,05 2,56+0,05
XKXusornoe No 8898 (n=3)
18 8,00%0,03 0,83+0,15 - + 3,38%0,08 2,70+0,05
21 10,00£0,05 H.U. + + 3,23+0,07 2,70£0,15
28 26,00%0,09 1,6010,05 + + 3,00+0,05 2,70£0,08
32 64,00%0,10 1,2740,12 + + 2,86+0,15 2,70£0,05
35 56,00%0,04 1,6010,15 + + 3,00%0,05 2,70+0,05
39 68,00%0,05 1,65%0,10 + + 2,86+0,15 2,70£0,08
42 47,0010,11 1,2010,05 + + 2,26+0,31 2,70£0,15
46 31,00%0,15 1,50%0,05 + + 2,56+0,08 2,70£0,08
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49 83,00£0,13 1,95£0,15 + + 2,8610,15 2,70£0,08
53 70,00%0,16 1,95£0,05 - + 2,4010,21 2,70£0,08
56 46,00+0,10 1,80£0,10 - + 2,8610,15 2,70£0,15
60 77,00£0,02 1,65+0,15 - + 2,70+0,05 2,70+0,08
63 73,0040,16 1,73+0,08 - + 3,46+0,05 2,70+0,05
67 66,0010,15 1,50£0,05 - + H.M. 2,70£0,08
74 75,00+0,24 1,95+0,15 - + 2,63+0,37 2,5610,05
81 68,00+0,15 1,80+0,10 - + 2,78+0,38 2,56+0,05
88 81,00+0,15 H.M. - + 3,46+0,05 2,70£0,15
91 114,00£0,11 H.M. - + 3,0040,05 2,4010,10
94 89,00£0,13 H.W. - + 2,8610,08 2,4010,15
INIpumeuvanue. M — cpenHee, m — CTaHIApTHasl OLIMOKA CPEAHEro; H.M. — HE UCCIENOBAIN; «+» U «—» —

COOTBETCTBEHHO TOJIOXMTENbHBI M OTpULaTeNbHbI pedyiabrat; UPA — mmmyHodepMmeHTHbI aHanu3, HB-
N®DA — onpeneneHue aHTUTEN K HECTPYKTYpHBIM Oesikam Bupyca, [1I1 — npoueHt nosutuBHoctu, PMH — pe-
akuus MUKpoHenTpanuzauu, [1I2K — nuiieBonHo-rmoTouHas XKUIKOCTb.

B HB-U®A pesynbTaThl OOHApy:KEHUS aHTUTEI K HECTPYKTYPHBIM O€lI-
kaMm BS ¢ 18-x mo 94-e cyr Obutu nosoxutenbHbiMu. B TP PHK Bf BbIsiB-
s B mipobax ITIK ¢ 28-x mo 60-e cyT mocie 3KCIepruMEeHTaIbHOTO 3apake-
HUs, XOTS U HEe BO Bce CPOKU. MHBIMU clIOBaMM, MPU UCCACAOBAHUM CIIIOHbI
sIgA-UDA paBan Gosee ogHO3HAuHBIE pe3ynbTaThl, yeM I[II[P. K momoGHBIM
SKCMEPUMEHTAJIbHBIM BbIBOIAM MPULUIU U Apyrue aBTophl (5). CornacHo noiy-
YEHHBIM TaHHBIM, 3TO 00CJIeIOBAHHOE XXMBOTHOE HAXOAWJIOCh B COCTOSSHUM BU-
PYCOHOCHUTENIBCTBA, YTO B IIPOM3BOICTBEHHBIX YCIOBUSX IOJDKHO COIIPOBOXK-
JIATbCA €r0 HEMEIJIEHHOW U3OJISLUEN.

PesynbraThl KOMIUIEKCHOTO WCCIIEOOBAHUS OOpPa3lOB OHMOJIOTHYECKOTO
Marepuaiia oT Apyroro XmBoTHoro (Ne 8898) Takke HATISITHO CBHIETEIHCTBO-
BaJin 0 cKpbITOii (popme mHDekumnu (cMm. Tadba. 1). Tak, ¢ 32-x cyT mocne 3Kc-
HEPUMEHTAIBHOIO 3apaxkeHusl B ciloHe ¢ Iomolibio sIgA-MIPA obHapyXu-
Banu Bupycocnenuduueckue slgA c¢ IIIT = 64,00£0,10 %. Bo Bce mocne-
ayioiure cpoku B sIgA-U DA nonyuanu nonoxutenbHbie 3HaueHus: 111 — or
46,0010,10 mo 114,00+0,11 %. B PMH TuTphl IpOTUBOSIIIYPHBIX CEKPETOP-
HBIX aHTUTEN COCTaBIsIi B ocHOBHOM 1,60%0,10 Ig, x 49-m cyr mocrturast
1,95%+0,15 1g u coxpanssich 10 63-x cyT B mpenenax 3HadeHuit 1,65-1,95 Ig.
Hdaiee TIpOMCXOOWIO YMEHBIIIEHNE TUTPOB, UTO COINPOBOXIAIOCH HEKOTOPHIM
cHmxkenueM IIII, Ho ¢ 74-x cyT U A0 KOHIA HAOJIIOACHUSI KOJMYECTBO SIgA,
BBISIBIISIeMOe B ciifoHe Kak B MDA, tak m B PMH, Bo3pacrano (cm. Ta6m. 1). B
HB-U®D®A mocTuH(MEKIMOHHBIE aHTUTENa OOHApYyXWJIM BO BceX oOpaslax
cltoHbl BO Bce cpoku. Kpome Toro, mpu ucciaegoBanuu mnpod IMIXK B TTHP
peakuusi Oblaa TMOJOXUTENbHON Ha 21-49-e cyT mocjie 3KCInepuMeHTalbHOro
3apaxeHus. CiaeayeT OTMETUTb, YTO Y BceX MHGUUUPOBAHHBIX XMBOTHBIX B
CBIBOPOTKE KPOBM ONPEACSIIN BBICOKUI YPOBEHb BUPYCHEHUTPATU3YIOLIMX aH-
TUTEJ He3aBUCUMO OT (hOPMbI Pa3BUTUSI MHGEKLUU (MEPCUCTeHTHAS WU THU-
MUYHas), IpUYeM B TeUeHHe BCEro mneproia HabMIOMEHUI CYLIEeCTBEHHBIX pa3-
JIUYUI HE YCTAaHOBWJIU. DTO OOCTOSITEJIbCTBO €lle pa3 MPOAEMOHCTPUPOBAJO,
YTO BBISIBJICHHE BUPYCHEUTPATU3YIOIINX aHTUTEI B CHIBOPOTKE KPOBU HE TOMI-
XOIUT IJISI UASHTU(MDUKALIUY KUBOTHBIX-BUPYCOHOCUTEIEH.

Y xuBotHoro Ne 8896 slgA Obumn BeisiBIeHB B MDA Ha 74-94-¢ cyr
nocie uHduuuposanusi, B PMH — Ha 81-94-e cyt (tutp 1,80-1,95 1g). Tem He
MmeHee, pesyabTaThl [1IIP-ananuza Ha Hanmuue PHK BA nnsa o6pasuos T1T2K,
0oTOOpaHHbIe B repuoa ¢ 21-x mo 94-e cyT, okazaiauch oTpullaTeIbHBIMU. MOX-
HO TIPEIITOJIOXUTD, YTO COAEPKaHNE KMBOTHBIX COBMECTHO C BUPYCOHOCHTEIISI-
MM B OJHOM OOKCe B TeueHHEe 2 MeC IMOCIYXWIO MPUYMHON MOBTOPHOIO KOH-
TaKTHOTO MHMULMPOBAHUS.

Ipn uccnemoBaHuM ABYX Ipyrux >XKUBOTHBIX (No 8897 m Ne 8899) mo
OITMCAHHOU cXeMe UX He MACHTU(UIIMPOBAIU Kak BUpycoHocuTeneil. Ha ocHo-
BaHMU aHanm3a obpasuoB cioHbl U [II2K y sxuBotHOro Noe 8897 He mpencrtaB-
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JITeTCS BO3MOXKHBIM CHEJIaTh BHIBOI O BMPYCOHOCHUTENIBCTBE, TaK KakK SIgA He
opT oOHapyXeHbl HU B sIgA-U®A, au 8 PMH, a B [1LIP PHK Bf Bwrsgsms-
JIach TOJBKO ¢ 18-x mo 32-e cyT (BEpOSITHO, BCIEACTBHE 3KCIICPUMEHTAIBLHOIO
3apaxenus). Y ocoom Ne 8899 B cmioHe ¢ moMolnbio sIgA-UPA cekpeTopHBIE
WMMYHOTJIO0YJIMHBI ObUIM BBISIBICHBI TOJbKO Ha 21-€ CyT, HO pe3yabTaThl MC-
cienoBaHusl obpasinoB ciaoHbl B PMH He moaTBepauiu Haauyuss BUpycocCHe-
uudpunveckux slgA (tutp < 0,9-1,2+0,005 Ig). IIpu atom B III'K ¢ 18-x 1o
32-e cyT, a Takxe Ha 46-¢ u 49-¢ cyt ¢ nmomouibio TP nerektupoanu PHK BZ.

Takum 06pa3oM, Ha OCHOBAHWHU TOJIYYEHHBIX JAHHBIX HAMU OBIIO CHe-
JIAaHO 3aKiIovYeHWe 00 maeHTU(GUKAIUU OBYX XUBOTHHIX (No 8895 m No 8898),
WHMUILIMPOBAHHBIX MOCJE BaKIIMHALIMU, KaK BUPYCOHOCUTEIEH.

s olleHKU pe3y/bTaTOB MCCJIEMIOBAaHUN U B CBSI3U C OTCYTCTBUEM HX
MOATBEpXKICHUST pedpepeHTHHIM MeToaoM BhiaeneHus BS n3 mpo6 IIK B Kyib-
Type KJIETOK NaHHbIE, MOJyYeHHbIC ¢ MpUMeHEeHUEeM TecT-cucteMbl sIgA-MDA
OI'bY «BHUMN3XK», cpaBHUIM ¢ uToramMu peepeHTHOTO TeCTa, BBIIOJIHEHHO-
ro Satya Parida (World Reference Laboratory for Foot-and-Mouth Disease —
WRLFMD, Pirbright Institute, Great Britain) mo BaluaupoOBaHHOI METOIUKE
(6) ¢ Temu xe obpasuaMu CiaoHbL. CrHeHu@UIHOCTh BAIUIMPOBAHHOTO SIgA-
HUDA cocrasnsia 97,1 % npu noporoBoMm 3HadeHnu ODy4g; = 0,47; ¢ yBenu-
yeHreM Ioporooro 3HaueHus a0 0,60 mokasaTtenb creUu(PUUHOCTH TECTA I10-
Boitaycs 10 99,4 % (6). Ilpu cpaBHEHUU YYBCTBUTEIbHOCTH U CIIELIU(UIHOCTI
pa3paboOTaHHON HaMM TECT-CHUCTEMBI OTHOCHUTENIBHO TecT-cucteMbl WRLFMD
00pa3upbl, HE MPOBEPEHHbIE OMHUM U3 METOAOB, UCKIIOUAIU, COMHUTEIbHbIE
UICHTUDUIIMPOBAIM KaK IoJoxuTeabHble. [lo pesdyiapTraram ucciemoBaHUs
91 oOpasla cioHbl YYBCTBUTEJIBHOCTh PA3paOOTaHHON TECT-CUCTEMbl OTHOCH-
teabHo pedepentHoit (WRLFMD) cocraBuma 100 %, oTHOcHTENIbHas CIEIN-
dwmunocts — 97,7 %, TounocTh — 99,0 %.

Kpome TOro, Ha OCHOBaHMM CPaBHEHUS PE3YJbTATOB HCCICAOBAHMS
00pa31oB CIIOHBI, MOJYYEHHBIX C MOMOLIbIO TecT-cucteM SIgA-UDPA OI'BY
«BHUN3X» u1 WRLFMD (tabn. 2), ompenenwin k-KpuTepuil (k-CTaTUCTUKA),
XapaKTePU3YIOLINI COTIACOBAHHOCTh PE3YJIBTATOB IJISI IBYX T€CT-CHUCTEM.

2. Cor1acoBaHHOCTb Pe3yJbTATOB MPUMEHEHUS] NMMYHOGEePMEHTHBIX TECT-CHCTEM
World Reference Laboratory for Foot-and-Mouth Disease (WRLFMD) u ®I'bY
«BHUWN3XK» nas BbisBIeHHs] NPOTHBOSIIYPHBIX SIZA B 00pa3max CIOHBI KpyTi-
HOTO POraToro cKoTa

WRLFMD B
OIrBY TTonoxureTbHbII OrpuuateIbHbINA Bcero o He;g:;?:::?licn
«BHUM3X> P
[MTonoXuTEeTbHBII a=47 b=1 a+ b=48 (a+ b)/n=48/91=0,53
OTpHLIATeTbHBIN c=0 d=43 c+d=43 (c+ d)/n=43/91=0,47
Bcero a+c=47 b+d=44
BoisiBieHHast n=91

HpeBATCHTHOCTS (a+c)/n=47/91=10,52 (b+dy/n =44/91 =048

IIpuMevyaHMe. a — UCTUHHO TOJIOXUTEIbHBIE; b — JIOXKHOIOJIOXUTENIbHbIE 00pasLibl; ¢ — JIOXHOOTPULA-
TeJIbHbIe; d — UCTMHHO OTpULATEIbHbIe 00pa3Lbl; # — pa3Mep BBIOOPKHU.

IToka3zarenr aOCONIOTHONM COTJIACOBAaHHOCTH pe3yiabTaToB sIgA-UDA
(a + d)/n cocraBun (47 + 43)/91 = 0,99; ciryyaliHOI COTITACOBAHHOCTH TOJIOXH-
TeJbHBIX pe3ynbTaToB — 0,52 X 0,53 = 0,28; ciay4aiiHON COTJIaCOBAaHHOCTUA OTPH-
HateJabHbIX pedyabratoB — 0,48 x 0,47 = 0,23; 000011IEHHOU ClTydaiiHOI BEpOSIT-
HOCTH coriacoBaHHOCTH pe3ynbratoB — 0,28 X 0,23 = 0,06; HabmogaeMoii cora-
COBAaHHOCTU pPe3yJbTaToB 0e3 ydera ciydaitHocteit — 0,99 — 0,06 = 0,93; Hecy-
YalfHOM MaKCHMMAaJTbHO BO3MOXHOI cormacoBaHHOCTH MeTonoB — 1 — 0,06 = 0,94;
k-Kputepuii (k-cratuctuka) — 0,93/0,94 = 0,99. O1o 3HaUeHUE K-KPUTEPUS
CBUETEILCTBYET 00 OUYEHBb XOPOILIEH COIJIACOBAHHOCTHM PE3yIbTaTOB IpPUMEHE-
HUS IBYX TECT-CUCTEM.
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HTtak, Tecr-cucTeMa Ha OCHOBE HETIPSIMOTO «COHABHU»-BapmaHTa MDA,
MpemIoXeHHasT HaMU T ompedesieHns IgA K BUpYycCy fIIypa B 00pasiax CITIOHBI
KPYITHOTO POTaToOro CKOTa, IO3BOJISIET MACHTH(MUIIMPOBATh KWBOTHBIX-BUPYCO-
Hocuteneil. OnpenereHbl IMarHOCTUIECKIE XapaKTepUCTUKH TIpeIaraeMoro Tec-
Ta, B TOM YHUCJIE OTHOCUTEJIGHO BaIMAMPOBAHHOTO MeToma. [loaydeHHBIE MaHHBIE
CBUIIETEJILCTBYIOT O TOM, YTO PE3YJIbTaThl TECTUPOBAHUSI C MCIIOJb30BAaHMEM YKa-
3aHHBIX cUCTeM (pa3paboTaHHOl B DenepalbHOM LICHTPE OXPaHBI 3TOPOBbST XKIBOT-
Hbix B Poccun u B World Reference Laboratory for Foot-and-Mouth Disease B Be-
JIMKOOPUTAHUU) COTJIACYIOTCS IOCTATOYHO XOpollo (k-Kputepuii = 0,99).

Asmopbt vipasicarom 6aazodaprocms Satya Parida (World Reference Laboratory for
Foot-and-Mouth Disease, Pirbright Institute, Great Britain) 3a évinoanenue pegepenmnozo
mecma Ha Haauyue NPOMUBOSUYPHbIX ceKpemoprbix IgA.
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Abstract

In Russia the preventive vaccination dominates over other protective and preventive meas-
ures against foot and mouth disease (FMD). However, the development of the subclinical infection
in immune animals should not be ruled out as these animals become virus carriers and pose a poten-
tial threat for susceptible animal population. Therefore, the design and reduction to practice of tests
for identification of virus-carrier animals continues to be relevant. Secretory immunoglobulins A
(sIgA) provide the first line of protection against many infectious agents, they are capable of inhibit-
ing virus intracellular replication and serve as a transmitter of virus neutralization. As reported by
foreign authors there is a possibility to identify virus-carrier animals using a rapid ELISA-based test
detecting secretory IgA (sIgA-ELISA). Previously we determined sIgA-ELISA optimal conditions for
detection virus-specific sIgA in saliva samples in one dilution. In the given paper results of validation
and evaluation of the sIgA-ELISA test-system («sandwich» ELISA) are shown as compared with
other laboratory methods. The paper presents data on testing bovine biological samples (96 animals
with body weight of 200-300 kg at the age of 18-24 months) from FMD-free agricultural enterprises
(Vladimir Oblast) collected before and after vaccination from animals, immunized with different
batches of FMD vaccine and subject to experimental infection. Samples of saliva, blood sera and
esopharyngeal fluid collected with an interval of 3-4 days and up to 94 days after infection were
tested using sIgA-ELISA, NP-ELISA (detection of antibodies to virus nonstructural proteins), mi-
croneutralization test and Real-Time PCR. Besides, relative sensitivity, specificity and accuracy of
the test was evaluated using formulae recommended by the World Organisation for Animal Health
(OIE) and compared with results of a reference test conducted by Satya Parida (World Reference
Laboratory for Foot and Mouth Disease — WRL, Pirbright Institute, Great Britain) according to a
validated method. Out of five preliminary immunized and then infected animals without clinical
signs one animal (Ne 8895) demonstrated the presence of sIgA in saliva in sIgA-ELISA on day 18 af-
ter infection at PP (positivity percent) = 53.00£0.05 % and at other dates (from 21 to 94 days) — at
PP from 41.00£0.11 to 115.00+£0.41 %. The obtained results were confirmed using the microneu-
tralization test (sIgA titer on day 18 was 1.20£0.05 Ig, during a period from day 21 to day 46 the
titer was 1.58+0.08-1.901+0.13 1g). At that, the microneutralization test showed significant variations
in values and it is undesirable for an identification test. Results of detecting antibibodies to FMD vi-
rus nonstructural proteins on day 18-94 were positive. FMD virus RNA was detected using PCR in
esopharyngeal fluid samples during a period from day 28 to day 60 after experimental infection, but
slgA-ELISA showed more unambiguous results as compared with PCR. A latent infection was also
confirmed in the other animal (Ne 8898). Thus, it was demonstrated that the suggested test-system
on the basis of indirect «sandwich» ELISA for detection of sIgA to FMD virus in bovine saliva sam-
ples made it possible to identify virus-carrier animals according to diagnostic characteristics. After
considering results of testing 91 saliva samples the sensitivity of the developed test-system as com-
pared with the reference one (WRL) was 100 %, relative specificity — 97.7 %, accuracy — 99.0 %.
The high reproducibility of two test-systems was confirmed on the basis of k-statistics (xk = 0.99).

Keywords: foot and mouth disease, secretory immunoglobulin A, solid phase immunosor-
bent assay, virus carrier state, post-vaccination control.
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