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PE3IOME

B cTatbe npepcTaBneHbl pe3ynbTaTbl MCCNEA0BAHMI NPOTUBOALLYPHBIX BAKLMH HA HECMOCOBHOCTb CTUMYNMPOBATL B OpraHu3me
KpYMHOro poratoro ckoTa BbIpaboTky aHTUTEN K HeCTPYKTYPHbIM 6enkam Bupyca ALlypa B pa3finyHble CPOKM Nocne BaKUMHALMN.
[Ina M3roToBNEHUA BaKUMH UCMONb30BaNM KynbTypanbHblil BUpYC Allypa TunoB A, 0, Aua-1, CAT-2, penpoayuupoBaHHbIii B Cy-
CNeH3MOHHON KyNbType KNeToK 13 NOYKN HOBOPOXKAEHHOrO cupuitckoro xomauka (BHK-21/2-17). AHTureH Bupyca ALypa UHaKTH-
BUPOBANN PACTBOPOM AMUHOITUAITUAEHIMIHA C NOCNEAYIOLLElt OUNCTKON CycneH3nu. [OTOBUMM He OUMLLIEHHBIN OT HECTPYKTYPHBIX
6enKoB Bupyca ALypa Npenapar AnA MOAENNPOBAHNA HANYKA B BaKLIMHE HECTPYKTYPHbIX 6enKoB BUpYCa AlLypa. iccneoBatua
CbIBOPOTOK KPOBY KPYMHOr0 poratoro ckota 40 v MoCe UMMyH!3aLumi NpoBOAUAN ¢ NomoLLbto TecT-cuctem MDA, no Hanuuuio aHTu-
Ten, cneumuunbix k 3ABC nonunpotenHy. BefeHne X1BOTHBIM HEOUMLLEHHOTO NpenapaTa MHAYLMPOBaNo 06pa3oBaHue aHTuTen,
CneunduuHbIX K HeCTPYKTYpHbIM benkam Bupyca, y 87,5% ronos Ha 30-e cyT, 75% — Ha 44-e cyT 1 62,5% — Ha 132-e cyT nocne Tpe-
Theil UMMYHI3aLuK. YCTaHOBAEHO: BCe TeCTUpyeMble NPoI3BOACTBeHHbIe BakLHbl OTBY «BHUU3X» npoTus Awypa He Bbi3biBanu
00pa30BaHuA aHTUTEN K HECTPYKTYPHbIM NPOTeMHaM BHpYCa ALLYpPa, YTo CBUAETENbCTBYET 06 X NOAHOM YAaNeH!I U3 BUPYCCOAep-
XKalleil cycnensum.

KnioueBble crioBa: aHTUTENa, HECTPYKTYPHble 6eNKin BUpYCa ALLlypa, NPOTUBOALLYPHAA BaKLMHA, KNETOUHbIN AeTpuT,
UMMyHOGEpPMEHTHbIN aHanu3.

BBEAEHUE

ALyp — BbICOKOKOHTarno3Hoe B1pycHoe 3abonesaHune
NapHOKOMBITHBIX >KUBOTHbIX, KOTOPOE OTHOCUTCA K KaTero-
pun TpaHCrpaHMYHbIX nHbeKUMiA. Bo3byantens npuHaa-
NeXWT K NopAAKy Picornavirales, cemeincTsy Picornaviridae,
poay Aphthovirus. XapaktepHoin 0co6eHHOCTbIO Bpyca
Awypa asnaetca Hannume 7 Tunos (O, A, C, Asna-1, CAT-1,
CAT-2, CAT-3) 1 MHOXeCTBa MOATUMOB C Pa3fINUYHbIMM aHTU-
reHHbIMK XxapakTepuctmnkamu [1, 8. feHom Bupyca Kogmpy-
€T 4 CTPYKTYPHbBIX 1 8 HECTPYKTYPHbIX GEJTKOB, BbI3blBalo-
LLVIX Y >KMBOTHbIX BbIPabOTKY aHTUTEN.

MoppepxaHne 3¢pPeKTUBHOCTU GYHKLMOHMPOBAHNA
6ydepHoit 30HbI Poccuiickon Oepepaummn npoTmBs Awypa
npegnonaraeT CUCTeMaTMYECKyI0 BaKLMHALMIO U perynap-
Hble MOHUTOPUHIOBbIE NCCIIEAOBAHNA C LIESIbIo KOHTPOJIS
UMMYHHOTO GOHa, a Tak>Ke BbIAB/IEHNA BO3MOXHOIO CKPbI-
TOro nepeHeceHna 3aboneBaHVA U BUPYCOHOCUTENbCTBA
cpean XnBOTHBIX [4]. Y BaKLMHUPOBAHHbBIX XUBOTHbIX
LLOJIKHbI OGHaPYXMBATbCA aHTUTENA TOMbKO K CTPYKTYp-
HbIM 6enkam. OTo OfIHO 13 OCHOBHbIX TpeboBaHui MOb
(OIE), npeabABnAeMbIX K COBPEMEHHbIM NPOTUBOALLYP-
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HbIM BakuuHam. OHO AOCTMUraeTcAa OUMCTKOM BMpyca OT
OCHOBHOW MaccCbl HECTPYKTYPHbIX NPOTENHOB, KOTOPble
accounmnpoBaHbl C KNETOUHbIM febpucom [5, 71.

Ba)XHbIM MHCTPYMEHTOM KOHTpONA 60sie3HU ABsAET-
CA AeTeKUUs aHTUTEN K HECTPYKTYPHbIM 6enkam Brpyca
Alwypa. bes gaHHOro aHanusa HeBO3MOXHa cepofua-
rHOCTUKa 3aboneBaHus B pervoHax, rge npoBoanTCA
npodunakTnyeckan sakymHauma. IMMyHn3npoBaHHble
N MHOGULMPOBaHHbIE BUPYCOM ALLypa »KUBOTHbIE Bblpa-
6aTbIBalOT aHTUTENA K ero CTPYKTYpHbIM 6enikam. Knsot-
Hble, MTHOULMPOBAHHbIE BUPYCOM fLLypa, UHAYLMPYIOT
NOJNINK/IOHANIbHbIE aHTUTeNa K CTPYKTYPHbIM Genkam
N aHTWTeNa K HeCTPYKTYPHbIM NpoTenHam. [NosTomy Ta-
KNX KMBOTHbIX OT BaKLMHNPOBAHHbIX MOXXHO OTAINUYUTb
Mo HaNMyuMIo aHTUTEN K HECTPYKTYPHbIM 6enikam. 1nd Bbl-
ABNEHNA HECTPYKTYPHbIX MONMNENTUAOB BMpYCa Alypa
wrpoko npumeHatoT UDA-TecT [3, 6, 9]. JaHHbIN MeToq
OCHOBaH Ha CNoCco6HOCTY OBHAPYXKMBaTb aHTUTENA K He-
CTPYKTYpHbIM 6enkam (3ABC nonunpotenHy) Bupyca
Allypa u Tem cambiMm nossondaeT guddepeHumposatb
VMMYHU3MPOBAHHbIX XUBOTHbIX OT PEKOHBANIECLIEHTOB,
a TakXe BbIABNATb 6€CCMMMNTOMHbIX BUPYCOHOCUTENEN
cpeaun BakLMHUPOBAHHOIo noronosba [5, 9]. AHTUTena
K HECTPYKTYPHbIM 6efikam o6HapyxmBatoTca Ha 19-e cyT
nocne MHGMLMPOBAHNA N COXPAHAIOTCA B OpraHu3me Ha
npoTaxeHun roga [2, 71.

Llenb gaHHOro uccnegoBaHuA — NOATBEPAUTD OTCYT-
CTBUE HECTPYKTYPHbIX OENIKOB B COCTaBe BaKLVIH MPOTMB
Awypa, npounssogmmbix OIBY «DepepanbHbln LEHTP OXpa-
Hbl 340POBbA XKUBOTHbIX» (DIBY «BHUIN3XK»).

MATEPWUAJIbI U METOAbI

KnemouHas nuHus. B paboTe ncnonb3oBanu CycrneHsn-
OHHYI0 MepeBNBaEMYIO KNETOUHYIO JIMHMIO 13 MOYKM HOBO-
POXKAEHHOMO CUPUINCKOTO XomaYdKa (BHK-21/2-17).

Bupyc. ina n3rotoBneHns BakLMH UCMNONb30BaNu Kysb-
TypanbHbl BUpPYC Awypa tunos A, O, Asna-1, CAT-2, pe-
NpoAyLMpPOBaHHbINA B CYCNEH3VOHHOW KynbType KNneToK
BHK-21/2-17.

MHakmusayus. IHakTnBaLuio aHTUreHa BUpYyca Awypa
NPOBOAUIM C MOMOLLbIO PACTBOPA aMUHOITUNISTUSIEHUMU-
Ha (A33M) c nocnepgyioLlen 0YNCTKOM CycrneH3un oT b6an-
NacTHbIX 6€NKOB Npv NoMoLLy GNOKyNAHTa.

OnpedeneHue KOMNOHEHMHO20 cOCMABA UHAKMUBU-
pOBAHHO20 8Upyca Awypd. Ana onpefeneHna KOHLEeH-
Tpauun Bupyccneunduueckoro 6enka, a Takxke 146S, 755
1 12S CTPYKTYPHbIX KOMMOHEHTOB 1CMOJb30BaNN KONnmye-
CTBEHHbI BapUaHT peakuunn CBA3bIBaHNA KOMMIeMeHTa
(PCK) [2].

BakyuHel. B paboTe npymMeHAny cnepytoLlme BakLMHbI:

1) 3MynbCMOHHAA TpexBaneHTHaA BaKLUMHa NPOTUB
Awypa Tunos A, O n Asna-1 (kommepueckas);

2) copbupoBaHHas yHMBepcasibHasi MOHOBaJIEHTHas
BaKLVHa NpoTyB ALypa TMna A (kommepyeckas);

3) copbrpoBaHHaA NonvBaneHTHaA BakLMHa NPOTUB
Awypa unos A, O, Asna-1, CAT-2 (kommepueckas);

4) copbupoBaHHaa 6uBaNeHTHas BakUMHa NPOTUB
Auwypa TMnos A n O (kommepyeckas);

5) copbrpoBaHHaA MOHOBaNEHTHasA BaKLU/Ha NPOTYB
Awypa TMna A3na-1 (HeouunleHHasn, SKCnepuMeHTanbHas).

[na mopennpoBaHUA CUTyauuUn HanMumMa B BaKUMHe
HeCTPYKTYpPHbIX 6eNnKoB BMpYyCa Allypa U3rotoBuau npe-
napatbl 6€3 OUMCTKM OT HECTPYKTYPHBIX GENKOB.

KusomHesle. B nccnefoBaHny ncnonb3oBanyt KPYmnHbIn
poratbiii ckoT (KPC) ronwtrnHo-ppusckoin nopoabl, mac-
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con 250-300 Kr, B BO3pacTe 9-12 mecAues, B KonnyecTse
40 ronos.

VIMMyHU3ayus xusomHsix. Bce XUBOTHbIe 6bIIN pas-
[eNieHbl COOTBETCTBEHHO Ha 5 rpynn no 8 ronos KPC, ko-
TOPbIX UMMYHU3MPOBaN BbllleyKa3aHHbIMU BaKLMHaMU.
NHbekumn ocylwecTBnanmy B fo3e 2 cM® NogKoxHo copbu-
POBaHHbIMM BaKLMHAMWN U BHYTPUMbILLIEYHO — IMYSIbCU-
OHHbIM NpenapaToM. Bce XMBOTHbIe GblIV NOABEPTHYTHI
TPexXKpaTHON MMMYHM3aL MmN ¢ nHTepsanom 21-30 cyT co-
rnacHo Tpe6osaxuam M36 (OIE) [8].

TecmuposaHue cbisopomok kposu KPC. ViccnepoBa-
HWA CbIBOPOTOK KpoBu KPC npoBogunu Ao MMMyHM3a-
uunm, ganee yepes 21 CcyT nocne nepBon MMMyHM3aUnN,
yepes 27 cyT nocne BTOpon uMmyHusaunn, yepes 30, 44
1 134 cyT nocne TpeTben MMMYHU3aLUn C NCMOJIb30BaHN-
em Tpex Kommepuecknx TecT-cuctem NOA:

1) «Habop ana onpeneneHnsa aHTUTEN K HECTPYKTYp-
HbIM 6enkam BMpyca Alypa MMMyHOGEPMEHTHbIM METO-
[IOM B CbIBOPOTKaxX KPOBW KPYMHOIO 1 MeNIKOro poratoro
ckoTa» (DOIBY «BHUW3XK», Poccna);

2) «PrioCHECK® FMDV NS ELISA for in vitro detection
of antibodies against Foot and Mouth Disease Virus
in serum of cattle, sheep and pigs» (Prionics Lelystad B.V.,
Hupepnanabl);

3) «FMDV 3ABC-TRAPPING ELISA» (IZSLER Biotecnology
Laboratory, Utanus).

PE3YJIbTATbI U OBCYXXAEHUE

B onbiTe ncnonb3oBanu 4 KOMMepUeckne BaKLUMHbI
npotue Awypa Tmnos A, O, Asna-1, CAT-2 npon3BoacTaa
OrBY «BHUM3X» 1 1 akcneprMeHTanbHylo, KoTopas co-
[ep)kana HeCTPYKTypHble 6enku Bupyca Alypa, acco-
LMMpPOBaHHbIe C ATPUTOM KneToK nuHum BHK-21/2-17.
OT NPMBUTBIX >KUBOTHBIX OTOVPaNV KPOBb ANIA UCCNefo-
BaHVA CbIBOPOTOK Ha HaNIMUMe aHTUTEN K HECTPYKTYPHbIM
6enikam Brpyca filLypa, KOTOPYIO UCCIIef0Basv C MOMOLLbIO
3 KOMMepUeCKMX ANarHOCTUYECKMX TECT-CUCTEM METOAOM
NOA.

[nAa KOHTPONA KOMMepYeCKon 3MySNbCMOHHON NpPo-
TMBOALWYPHON BakuuHbl TUNoB A, O, A3na-1 Ha uncToty
(KOHTPONb Ha aHTWTENa NPOTVB HECTPYKTYPHbIX OEJIKOB)
6blna cpopmmpoBaHa rpynna N2 1 n3 8 ronos KPC B BO3-
pacte 9-12 mecAues.

MMBOTHbIX BaKLMHMPOBAAN BHYTPUMbILLEYHO B fO3€
2 cm® TpexKpaTHo, € MHTepBanom 21-30 cyT, cornacHo
«Manual of Diagnostic Tests and Vaccines for Terrestrial
Animals», 2012.

C uenbio onpeaeneHuns aHTUTEN K HeCTPYKTYPHbIM 6en-
KaM BUpYyca ALLypa CbIBOPOTKM KPOBU OTOMPanu Jo Bakuu-
Hauuu, Yyepes 21 cyT nocsie NepBo UMMyHM3aLunn, Yepes
27 cyT nocne BTOPOV UMMYyHU3aLun 1 yepes 30 cyT nocse
TpeTbewn. Pe3ynbTaTbl nccnefoBaHmi NpeAcTaBneHbl B Ta-
6nuue.

Kak cnegyeT 13 Tabnuupl, Npy TeCTUPOBaHUY KOMMep-
YeCKoln 3MyNbCUOHHOW TPeXBaNeHTHON BaKLMHbl MPOTUB
Awypa Tmnos A, O n A3na-1 B CbIBOPOTKax KPOBU XKMBOT-
HbIX KOHTPOJIbHOW rpynnbl N 1 4o BaKUMHaLUMK, a TakxKe
yepes 21 cyT nocsie NepsBon UMMyHU3aLun, Yepes 27 cyT
nocne BTopon 1 yepes 30 CyT nocne TpeTben UMMyHK3a-
L1y He GbINN BbIABNEHbI aHTUTeNa K HECTPYKTYPHbIM 6en-
KaMm BMpYca fALlypa Bo Bcex TecT-crctemax VDA,

MusoTHble B rpynnax N2 2, 3 n 4, UMMyHU3POBaHHble
TPeXKpaTHO KOMMepYeCKUMY NpenapaTtamu, Bbinyckaembl-
Mu OTBY «<BHUM3XK», Ha NpOTAXKEeHWM BCEro OmnbiTa He UH-
OyuMpoBanu B OpraHnu3me aHTUTeN K HeCTPYKTYPHbIM
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WccnepoBanme coiBopotok KpoBu KPC Ha Hanuume aHTuTeNn
K HeCTPYKTYpHbIM 6enkam Bupyca siypa metopom UOA (n = 8)

P€3yﬂbTaTbI ncaieaoBaHnAa ﬂp06 CbIBOPOTOK KPOBU C NPUMEHEHUEM
TeCT-CUCTEM (KONMYECTBO UMMYHU3UPOBAHHbIX XWUBOTHbIX

Homep T KparHocTb ; 5 B rpynne / KONMYECTBO XMBOTHBIX C HANIMYUEM AHTUTEN
T a3BaHye BaKLMHb S pems 0T60pa CbIBOPOTKI KPOBI K HECTpYKTYPHIM GEnKaM BUpyCa AlLypa)
BHUN3X Prionics IZSLER
- [Jlo ummyHmM3aLmum 8/0 8/0 8/0
IMyNbCMOHHaA
TpexBaneHTHas
1 BaKLMHa NpoTMB
Awypa anos A, 0, 2 Yepes 27 cyT nocne 2-it UIMMyHU3aLMK 8/0 8/0 8/0
- [Jlo ummyHm3aLmmn 8/0 8/0 8/0
CopbupoBaHHas
YHUBEpCabHas 2 Yepes 27 cyT nocne 2-it UIMMYHU3aLMK 8/0 8/0 8/0
2 MOHOBaNeHTHas
BaKLMHa NpoTUB
Awypa una A
Yepes 44 ¢yt nocne 3-it UMMyHU3aLUm 8/0 8/0 8/0
_ [Jlo mmyHM3aLmMm 8/0 8/0 8/0
CopbupoBaHHas
NoANBaNEHTHas Yepes 27 cyT nocne 2-it UMMyHU3aLum 8/0 8/0 8/0
3 BaKLIMHa NpoT!B
Auwypa unos A, 0,

A3ua-1, CAT-2
Yepes 44 cyT nocne 3-it UMMyHU3aLum 8/0 8/0 8/0

Jlo ummyHu3auum 8/0 8/0 8/0

Cop6bupoBaHHas
OvBaneHTHas
BaKLVHa NpoTvB
Awypatunos Au 0

II

Yepes 27 cyT nocne 2-it MMMyHU3aLmMK 8/0 8/0 8/0

Yepes 44 cyT nocne 3-it UMMyHU3aLum 8/0 8/0 8/0

[Jlo ummyHU3aLmm 8/0 8/0 8/0

CopbupoBaHHas
MOHOBsNEHTHaA
BaKLHa NpoOTUB
Alwypa Tuna A3ua-1
(HeoyuweHHbIl
aAHMU2eH)

2 Yepe3 27 cyT nocne 2-it UMMyHM3aLmMm1 8/7 8/7 8/7

Yepe3 44 cyT nocne 3-it UMMyHU3aLMN 8/6 8/6 8/6

Homep rpynnbi: 1 — KOHTPONbHaA; 2, 3, 4 — KOMMepuecKue; 5 — JKcnepumeHTabHas.
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6enkam Bupyca Awypa. MiccnenosaHve nposoamnv Tpems
kommepyeckumn DA-Habopamun. OTo faeT OCHOBaHWe yT-
BepAaTb, UTO B KOMMepyeckol BakLHe OIBY «BHU3X»
HeCTPYKTYpPHble GefiKM BUpyCa OTCYTCTBYIOT.

B rpynne N2 5 KPC B konmyecTtse 8 ronos TpexkpaTHO
VNHOKYNIMPOBAsN 3KCMepUMeHTalbHOM coOpOMpPOBaHHOM
MOHOBAJIEHTHOWN BaKLMHOM NPOTMB Awypa Tnna Asuma-1.
B cbiBOpPOTKax KPOBW »KMBOTHbIX 4O UMMYHM3aLMW aHTUTe-
N1a K HeCTPYKTYPHbIM 6enkam Brpyca BbiABNEHbI He Obinu.
CnycTa 21 cyT nocne nepBow UMMyHM3auun, 27 cyT nocne
BTOpOM 1 30 CyT nocne TpeTben MMMyHM3auum 3 TecT-
cuctemamu VIOA 'y 7 n3 8 ronos (87,5%) feTektnpoBanu
aHTuTena, cneundunyHble kK 3ABC nonunpotenHy. Tectupys
cbIBOPOTKY KpoBu KPC Ha 44-e cyT nocsie TpeTben UMMYHW-
3aUmK, faHHble aHTWUTeNa AeTeKTUpoBany B 6 13 8 obpas-
LoB (75%),a Ha 132-e cyT—y 5 13 8 XMBOTHbIX (62,5%). [pn
3TOM Habnhany CHUKEHVE TUTPa aHTUTEN K HECTPYKTYp-
HbIM 6enkam Bupyca Aulypa B nepuog ¢ 30-x no 132-e cyt
nocne TpeTben MMMyHM3aLum ot 87,5 Ao 62,5%, uto paHee
OTAeNbHbIe NCCIefoBaTeNN OTMeYanu B aHaforMYHbIX OMbl-
Tax C NPUMEeHEeHNeM NMPOTUBOALLYPHbIX BakUMH [7, 9].

CornacHo nmTepaTypHbIM UCTOYHUKAM, OTCYTCTBME He-
CTPYKTYPHbIX 6€NKOB B BaKLMHaX CBA3bIBAIOT C OUYNCTKON
BMPYCHOMO aHTUreHa OT KNIeTOYHbIX MeMbpaH ¢ accouu-
MNPOBaHHbIMM Ha HUX HECTPYKTYPHbIMK 6enkamu [6, 7, 9].
Takum o6pasom, nposogmmasn B OIbY «BHUN3M» ouncTka
KyNbTypanbHOro aHTUreHa BMpyca Alypa Npu n3rotosse-
HMW BaKUWH 3PEKTUBHO yAanAeT HeCTPYKTYpHble 6enkn
13 BUPYCCOAepKallen CyCcneH3nu.

3AKJTIOYEHKE

MpoBepeHHoe TecTMpoBaHMe Ha Hannune 3ABC no-
NUNPOTENHA CbIBOPOTOK KpoBu ronoB KPC, uMMyHUW3K-
pOBaHHbIX BaKLMHaMK NPOTKB ALLypa, MOKasano, YTo Bce
TeCcTpyemble NPON3BOACTBEHHbIE KOMMeEpPYeCKMe BaKLn-
Hbl, U3rotoBneHHble B OIBY «BHUU3M», asnatotca oum-
LEHHbIMM OT HECTPYKTYPHbIX NPOTENHOB BUPYCa ALLYpPa,
He BbI3bIBalOT 06Pa30BaHNA aHTUTEN K HUM U NONTHOCTbIO
COOTBETCTBYIOT TpeboBaHNAM BcemmpHOI opraHusauum
no oxpaHe 340poBbA XMBOTHbIX (M3b (OIE)).

BBepeHue KMBOTHbIM HEOUMLLEHHOMO NpenapaTa nH-
AyuumpoBarno obpasoBaHve aHTUTeN, cneundryHbIX K He-
CTPYKTYpHbIM 6enkam Bupyca, y 87,5% ronos Ha 30-e cyT,
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75% — Ha 44-e cyT 1 62,5% — Ha 132-e cyT nocne TpeTben
VUMMYHM3aLUN.
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CATTLE DISEASES BOJTE3HW KPYITHOTO POTATOT0 CKOTA

SUMMARY
The paper demonstrates results of FMD vaccine testing for their inability to induce antibodies to FMD virus non-
structural proteins (FMDV NSP antibodies) in cattle at different dates post vaccination. Subtype A, 0, Asia-1and
SAT-2 cultural FMD virus replicated in baby hamster kidney suspension culture (BHK-21/2-17) was used for
vaccine production. FMDV antigen was inactivated with aminoethyl ethylenimine solution, and the suspen-
sion was subsequently purified. Non NSP-purified preparation was made to simulate presence of NSPs in the
vaccine. ELISA test-kits were used for testing cattle sera collected before and after immunization for presence
of 3ABC polyprotein-specific antibodies. Inoculation of cattle with non-purified preparation induced anti-
bodies specific to FMDV NSPs in 87.5% animals on day 30, in 75% animals on day 44 and in 62.5% animals on
day 132 post third immunization. All tested vaccines manufactured by the FGBI "ARRIAH” were demonstrated
to induce no FMDV NSP antibodies suggesting their complete removal from the virus-containing suspension.

Key words: antibodies, FMDV non-structural proteins, FMD vaccine, cell debris, ELISA.
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INTRODUCTION

Foot and mouth disease is a highly contagious viral
disease of cloven-hoofed animals, categorized as a trans-
boundary disease. The causative agent belongs to Picorna-
virales order, Picornaviridae family, Aphthovirus gender.The
specific peculiarity of FMD virus is its seven immunologi-
cally distinct types: O, A, C, Asia-1, SAT-1, SAT-2, SAT-3 and
variety of subtypes with different antigenic characteristics.
[1, 8]. The virus genome encodes for structural and eight
non-structural proteins inducing antibodies in animals.

The effective maintenance of the protection zone in the
Russian Federation envisages consistent vaccination and
regular monitoring tests to control immunity and detect
potential occult disease and virus carriage in animals [4].
Vaccinated animals shall demonstrate antibodies only to
structural proteins. This is one of the basic OIE require-
ments for FMD vaccines. The compliance with the require-
ment is achieved by purification of the virus from the ma-
jority of NSPs which are associated with cell debris [5, 7].

An important tool to control the disease is the detec-
tion of FMDV NSP antibodies. Avoiding this test makes
impossible serological diagnostics in the regions, where
preventive vaccination is carried out. FMD immunized and
infected animals induce antibodies to its structural pro-
teins. FMD infected animals induce polyclonal antibodies
to structural proteins and antibodies to non-structural
proteins. That’s why such animals can be differentiated
from vaccinated ones by the presence of antibodies to

non-structural proteins. ELISA is widely used to detect
FMDV non-structural polypeptides [3, 6, 9]. This technique
is based on the ability to detect FMDV NSP antibodies
(3ABC polyprotein) and thus to differentiate immunized
animals from convalescent animals as well as to detect
asymptomatic virus carriers in a vaccinated population
[5, 9]. Antibodies to non-structural proteins are detected
on day 19 post infection and persist in the body for a year
afterwards [2, 7].

The aim of this study was to confirm the absence of
non-structural proteins in FMD vaccines produced by the
FGBI“Federal Centre for Animal Health” (FGBI "ARRIAH").

MATERIALS AND METHODS

Cell line Continuous baby hamster kidney suspension
cell line (BHK-21/2-17) was used in the study.

Virus. Subtype A, O, Asia-1 and SAT-2 cultural FMD vi-
rus replicated in baby hamster kidney suspension culture
(BHK-21/2-17) was used for vaccine production.

Inactivation. FMDV antigen was inactivated with the
aminoethylethylenimin solution and the suspension was
subsequently purified from ballast proteins using floccu-
lant.

Inactivated FMDV compositional analysis. To determine
the concentrations of virus-specific protein as well as 146S,
75S and 12S structural components quantitative comple-
ment fixation test (CFT) was used [2].

BETEPVHAPVA CETOHA CEHTABPb N3 {22} 2017



CATTLE DISEASES BOME3HW KPYITHOTO POTATOT0 CKOTA

Vaccinated cattle sera ELISA testing for FMDV NSPs antibodies (n=8)

Group Vaccine Vaccination

Emulsion Trivalent
1 Vaccine against FMD
Types A, 0, Asia-1

Sorbate Universal
2 Monovalent Vaccine
against FMD Type A

Sorbate Polyvalent
3 Vaccine against FMD
Types A, 0, Asia-1, SAT-2

Sorbate Bivalent Vaccine
4 against FMD Types A
and 0

Sorbate Monovalent
Vaccine against FMD
type Asia-1 (non-
purified antigen)

Groups: 1— controls; 2, 3, 4 — commercial vaccines; 5 — experimental vaccine.

Vaccines. The following vaccines were used in the study:

1. Emulsion trivalent vaccine against FMD, types A, O
and Asia-1 (commercial);

2. Sorbate universal monovalent vaccine against FMD
type A (commercial);

3. Sorbate polyvalent vaccine against FMD, types A, O,
Asia-1, SAT-2 (commercial);

4. Sorbate bivalent vaccine against FMD, types A and
O (commercial);
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Sera testing results using test kits (number of vaccinated animals

ARRIAH Prionics

5. Sorbate monovalent vaccines against FMD type
Asia-1 (non-purified, experimental).

To simulate presence of FMDV NSPs in a vaccine, NSP
non-purified preparations were made.

Animals: Forty 9-12 month old, 250-300 kg Holstein-
Friesian cattle were used in the study.

Vaccination of animals. All cattle were divided into
5 groups with 8 animals in each and immunized with the
abovementioned vaccines. Sorbate vaccines were injected

per group/number of animals with FMDV NSPs)

IZSLER

8/0

8/0

87

8/6
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subcutaneously and emulsion vaccines were administered
intramuscularly at the dose of 2 cm?. All animals were vac-
cinated three times at the interval of 21-30 days according
to the OIE instructions. [8].

Cattle sera testing. Cattle sera were tested before vacci-
nation, 21 days post first vaccination, 27 days post second
vaccination and 30, 44 and 134 days post third vaccination
using the following three commercial ELISA test kits:

1. ELISA Test Kit for Detection of Foot and Mouth Dis-
ease Non-Structural Proteins in Sera of Cattle and Small
Ruminants (FGBI“ARRIAH", Russia);

2. “PrioCHECK® FMDV NS ELISA for in vitro detection of
antibodies against Foot and Mouth Disease Virus in serum
of cattle, sheep and pigs” (Prionics Lelystad B. V., Nether-
lands);

3. “FMDV 3ABC-TRAPPING ELISA”" (IZSLER Biotecnology
Laboratory, Italy).

RESULTS AND DISCUSSION

4 commercial vaccines against FMD, types A, O, Asia-1,
SAT-2 produced by the FGBI “ARRIAH” and one experi-
mental vaccine containing FMDV NSPs associated with
BHK-21/2-17 cell debris were used in the study. Blood
samples were taken from vaccinated animals to test sera
for FMDV NSPs using three commercial ELISA diagnostic
test kits.

For purity testing of commercial emulsion vaccine
against FMD types A, O, Asia-1 (test for NSPs antibodies)
Group 1 containing eight 9-12 month old cattle was made.

Animals were vaccinated intramuscularly at the dose of
2 cm?® three times at the interval of 21-30 days according
to the OIE“Manual of Diagnostic Tests and Vaccines for Ter-
restrial Animals, 2012".

To detect antibodies to FMDV NSPs sera were sampled
before vaccination, 21 days post first vaccination, 27 days
post second vaccination and 30 days post third vaccina-
tion. Test results are shown in the Table below.

As it is seen from the table no FMDV NSPs antibodies
were detected using all ELISA test kits in sera of Group 1
before vaccination, 21 days post first immunization,
27 days post second immunization and 30 days post third
immunization.

Animals of Groups 2, 3 and 4, immunized three times
with commercial vaccines produced by the FGBI“ARRIAH",
did not induce any FMDV NSPs antibodies during the
whole study. Test was performed using three commercial
ELISA test kits. This suggests that FGBI “ARRIAH" vaccines
contain no FMDV NSPs.

Group 5 (eight cattle) were inoculated three times
with the experimental sorbate monovalent vaccine
against FMD type Asia-1. Before inoculation no FMDV
NSP antibodies had been detected in their sera. 21 days
post first vaccination, 27 days post second immunization
and 30 days post third vaccination antibodies specific to
3ABC protein were detected in seven animals out of eight
(87.5%) using all three ELISA test kits. Testing of cattle
sera 44 days post third immunization revealed these an-
tibodies in 6 out of 8 samples (75%) and 132 days post
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vaccination in 5 out of 8 animals (62.5%). Moreover FMDV
NSP antibody titre decrease from 87.5% to 62.5% was ob-
served on days 30 to 132 post third immunization, which
has been reported previously in analogous trials using
FMD vaccines [7, 9].

According to publications the absence of NSPs in vac-
cines is conditioned by purification of virus antigen from
NSP associated-cell membranes [6, 7, 9]. Thus purification
of FMDV cultural antigen performed by the FGBI“ARRIAH"
when producing vaccines effectively removes non-struc-
tural proteins from virus containing suspension.

CONCLUSION

Test for 3ABC protein in sera of cattle immunized with
FMD vaccines showed that all tested commercial vaccines
produced by the FGBI “ARRIAH" are purified from FMDV
NSPs and do not induce antibodies to them being com-
pletely compliant with the requirements of the World Or-
ganization for Animal Health (OIE).

Inoculation of animals with non-purified preparation
induced FMDV NSP specific antibodies in 87.5% animals
atday 30, 75% at day 44 and in 62.5% at day 132 post third
immunization.

REFERENCES

1. 19" OIE Regional Commission for Europe (Israel) Sep-
tember 19-22,2000.-P. 111-119.

2. Bondarenko A. F. Qualitative and quantitative immu-
nochemical analysis of viral proteins. - Suzdal, 1994.- 92 p.

3. Development of blocking ELISA to detect FMDV NSP
antibodies / A. V. Kanshina, A. S. Yakovleva, E. S. Orlova,
A. V. Scherbakov // Proceedings of the Federal Centre for
Animal Health. - Vladimir, 2014. - Vol. 12. - P. 13-23.

4. Results of FMD Monitoring Tests in 2011 / A. M. Ra-
khmanov, C. R. Kremenchugskaya, A. V. Mischenko,
A.V. Scherbakov // Proceedings of the Federal Centre for
Animal Health. - Vladimir, 2012. - Vol. 10. - P. 7-17.

5. FMDV recombinant non-structural proteins 3A, 3B
and 3AB: their use for differentiation between vaccinat-
ed and infected cattle / A. S. Yakovleva, A. V. Scherbakov,
A.V. Kanshina [et al.] // Molecular Biology - M., 2006 -
Vol. 40, Ne1. - P. 165-171.

6. Clavijo A., Wright P, Kitching P. Developments in
diagnostic techniques for differentiating infection from
vaccination in foot-and-mouth disease // Vet. J. - 2004. -
Vol. 167.-P.9-22.

7. Immune responses of pigs to commercialized emul-
sion FMD vaccines and live virus challenge / S. P. Chena, M.
C.Lee, Y.F. Sun [et. al] // Vaccine. - 2007. - Vol. 25, N° 22. -
P. 4464-4469.

8. Manual of Diagnostic Test and Vaccines for Terristrial
Animals (Mammals, Birds and Bees) / OIE. - 7th ed. - Paris,
2012.-Vol. 1, Chap. 2.1.5. - P. 166-169.

9. The non-structural polyprotein 3ABC of foot-and-
mouth disease virus as a diagnostic antigen in ELISA to
differentiate infected from vaccinated cattle / M. de Diego,
E. Brocchi, D. Mackay [et. al.] // Arch. Virol. - 1997. - Vol.
142.-P.2021-2033.

BETEPVHAPVA CETOHA CEHTABPb N3 {22} 2017



