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PE3IOME

B pabote npepcTaBneHbl pesynbTaTbl U3YYeHUA aHTUTEHHON aKTUBHOCTU W MeCTHON
TKaHeBOIi peakuun y CBUHeN, UIMMYHU3MPOBAHHBIX SKCMEPUMEHTaNbHOI BaKLMHOI
NpOTVB PenpoayKTUBHO-PECINPaTOPHOTo CUHAPOMA CBUHEN, U3TOTOBIIEHHOI Ha OCHOBE
KOMMepueckix agbroBanToB dupmbl SEPPIC (OpaHuma) ¢ BKNOYEHUEM B COCTaB BOZO-
PacTBOPUMBIX IPON3BOHDBIX XUTO3aHA.

KntoueBble cnosa: peﬂpO,CI,yKTI/IBHO-peCﬂI/IpaTOprIVI CHAPOM (BUHeiA, BAKLMHa,
a/IblOBAHT, XUTO3aH.

BBEAEHUE

PenpoAyKTBHO-pecnupaTopHbli CUHAPOM CBUHEN
(PPCC) HaHOCMT 3HaunTeNbHbIN SKOHOMUYECKNIA yiiep6
CBWHOBOACTBY MHOTUX CTpaH mupa. MNoasneHne PPCC
B KOHLie 80-X IT. NPOLUIOro Beka CBA3bIBAIOT CO BCMbILLKaA-
mu B KaHage n CLUA «3aragouHoi 60ne3Hu CBUHEN», KO-
TOpPYI0 BNOCNEACTBUN UMEHOBANN «CUHUM YXOM». B fanb-
Helwem nofo6bHas nHbeKkLus 6bina 3aprKCMpoBaHa 1 BO
MHOTUX CTpaHax mupa [7, 9]. B Poccnn nepBble KNUHNYeCKn
3aperncTpupoBaHHble cnyyan obHapyxeHua PPCC otme-
Yyanuco B 90-x IT. npoLusioro Beka. Bnepsble PPCC 6bin gua-
rHOCTUPOBaH B 1993 . B pAge CBMHOBOAYECKUX XO3ANCTB
Kypckon obnactu [6].

Bo3byanTtenem PPCC aBnaeTca BUPYC, KOTOPbIA 6bin
BrepBble BblAeNIeH 1 KNaccuduumnpoBaH Kak apTepusu-
pyc Tonbko B 1991 1. IHGEKUMOHHBI areHT, nnLb 0AHO-
KpaTHO nonas B CBMHOBOAYECKOE X03ANCTBO, COXpaHAeTcA
1 OCTaeTCA akTMBHbIM B TeUeHMNe HeonpeaeneHHOo A0roro
BpPEMeHM.

Y Bupyca PPCC nmeetca Bbicokocneundpuyeckoe
CpOACTBO K Makpodaram; BUpYC CnocobeH pa3sMHOXaTb-
CA B HUX, UYTO BefeT K yTpaTe OCHOBHOW YacTW MexaHun3ma
3alMTbl OPraHM3ma BOCMPUMMYMBOFO XMBOTHOFO 1 MO-
3BONIAET APYrMM MHOEKLMAM HacnansaTbCA U Bbi3blBaTb
TAXKENble OCNIOKHEHMA. APKMM MPYMEPOM TaKoro ABNEHUA
MOXET CNY>KUTb 3aMETHOE YCUEHNE TAKECTU TeUEHWS SH-
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300TNYECKON MHEBMOHUN, reModUNe3HOro NomceposunTa,
LIMPKOBUPYCHOW MHEKLMM 2 TUNa 1 rpunna cCBUHeN no-
cne 3apa)eHus XnBoTHbIX Bupycom PPCC [8].

MN3BecTHO, uTO B MUpe Hanbosee WMPOKO pacnpo-
cTpaHeH Bupyc PPCC aByx reHOTMMNOB: €eBPONENncKni
1N aMepUKaHCKNI, MOCIeAHNI WNPOKO pacnpocTpaHeH
B AMepuike 1 lOro-BoctouHon Asnn. B cBnHOXo3ANMCTBax
Poccun po 2007 r. B OCHOBHOM LIMPKYIMPOBanu N3onATbl
Bupyca PPCC, npuHagnexalume eBponenckon reHeTnye-
ckom rpynne [3].

CoBepLUeHCTBOBaHMeE CPeacTB cneunduyeckon npo-
dunaktukm PPCC aBnaeTca oAHON 13 akTyaNbHbIX 3afay
COBPEMEHHOTO CBUHOBOACTBA. B HacTOALMI MOMEHT cy-
LecTBYeT WMPOKNIA aCCOPTUMEHT NpenapaToB NpoTuB
PPCC 3apy6exxHOro npor3BoAcCTBa, OfHAKO UX BblCOKas
CTOVMOCTb B 3HAUUTENbHOWN CTENEHW OrpaHMYNBaEeT BO3-
MOXHOCTW POCCUNCKUX NPOU3BOANTENEN CBUHUHBI, Ha
CBOEM OrbITe CTONIKHYBLUMXCA ¢ npobnemoit PPCC.

OfHVM M3 acneKTOB COBEpPLIEHCTBOBaHMA BaKLUHbI
ABNAETCA NOWCK N BHEPEHNE COBPEMEHHbBIX MMMYHOMO-
OynATOPOB 1 COPOEHTOB, 06MaAaoLLUX MAKCUMATbHO Bbl-
pakeHHbIM 6uonornyecknm cpogcTesom [5, 7, 10].

MpupoaHbI XMTo3aH obnafaeT TaKUMN CBONCTBAMMY,
KaK BblCOKasA cOpOLMOHHAA eMKOCTb, HETOKCUYHOCTb,
6aKTepuocTaTMyeckas akTMBHOCTD [2]. Tak»Ke OH ABnAET-
CA XopowWnM GNOKYNAHTOM, 3aryCcTUTeNneM, a ero HU3Ko-
MOJIEKYTISIpHbIE GpaKLuK, NoJsTyYaemble 13 BbICOKOMONE-
KYNIAAPHOIO MPVPOAHOIO ChblpbA NyTEM XMMWUYECKOro Ui
bepmeHTaTMBHOrO rMaponmnsa, obnagatoT BbipaXKeHHbIMU
MMMYHOMOAYNMPYOLWNMK CBOMCTBaMM 6narogapa cno-
COBHOCTM B MaKCUManbHO KOPOTKME CPOKM aKTUBU3U-
poBaTh BbIPaboOTKy 6€1KOB MMMYHHOIO OTBETA, MO3TOMY
NonbITKa COBEPLUEHCTBOBAaHMA NHAKTVBUPOBAHHOW BaK-
uuHbl npotus PPCC c ncnonb3oBaHMeM XMTo3aHa ABNAeTCA
aKTyanbHoOM 3agayen [1].

MATEPWUANDBI U METOL bl

B pabote ncnonb3osanu 1-1,5-MecsiuHbIX NOACBUHKOB
XMBOI Maccol 15-20 Kr, NONyYEeHHbIX U3 X03ANCTB, 6na-
rornosyyHbIX MO MHOEKLMOHHbIM 3aboneBaHuam. Mogo-
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MbITHBIX MOPOCAT BbIAEPKMBAIN B KAPAHTUHE B TeueHne
7 OHeW C eXxeHEBHbIM KINUHNYECKUM OCMOTPOM 1 U3Me-
peHuem TemnepaTtypbl Tena.

B kauecTBe afblOBaHTOB MCNOJIb30BaNV MNPOAYKLMIO
dupmbl SEPPIC™ (DpaHuuA), AaBHO 3apeKOMeHA0BaBLLYIO
ce6s Ha POCCUINCKOM PbIHKE C MOJIOKUTENIbHON CTOPOHbI.
B uacTHOCTW, B CBUHOBOACTBE PEKOMEHOBaHbI K UCMONb-
30BaHuto Montanide ISA 70 VG® n Montanide ISA 206 VG'.

ApbioBaHT Montanide ISA 206 VG cTepunnsoBanm «xo-
NOJHbIM» CMOCOBOM C MPUMEHEHUEM CTEPUTM3YIOLLENO
¢dunbTpa Sartobran (nponssoanTenb Sartorius) ¢ Aname-
TpoM nop He 6onee 0,22 MKp.

ApbtoBaHT Montanide ISA 70 VG ceprn U40218 36018A
CTepunn3oBany B aBTOK/aBe B CTPOrOM COOTBETCTBUU
C pekoMeHAauuAamMn npovssoanTensa (Npu Temnepatype
121°C n paBneHunem 1,0 aTM B TeueHue 40 MUH).

B paboTe ncnonb3oBanv eBpoONencknii UTaMm BMpY-
ca PPCC «KINP-96», penoHnpoBaHHbii B OIBY «BIHKW»
B 2004 r. 1 BbIpaleHHbI B MOHOC/IOe NepeBnUBaeMoi
KyNbTYpbl KNETOK NOYKM Makaku pesyc (Marc-145).

CrepunbHyto dopMy npenapaTa CyKLMHaTa XMTO3aHa
(nanee xnto3aHa) (3A0 «buonporpeccy, r. Wenkoso) pgo-
6aBnsANM B BOAHbIN PaCcTBOP MHAKTUBMPOBAHHOMO aHTU-
reHa o KOHeYHoW KoHueHTpaumm 0,25%.

M3rotoBneHne o6pa3uoB c fobaBneHNeM XuTo3aHa
nnmn 6e3 Hero NPOBOAWN CTPOFO B COOTBETCTBMU C PEKO-
MeHJauuAammn npoussoanTens agbtosaHTta: N 1 — Ha oc-
HoBe Montanide ISA 206 VG; N° 2 — Ha ocHoBe Montanide
ISA 206 VG + xuto3aH; N© 3 — Ha ocHoBe Montanide
ISA 70VG + xuto3saH; N24 — Ha ocHose Montanide ISA 70 VG.

Bce nonyuyeHHble onbiTHble 06pa3Lbl BakLVH BBOAWIIN
BHYTPUMbILLEYHO B fo3e 2 cm/ron. B TeyeHne 10 nocne-
Ayowmnx gHel NPOBOAUM Nanbnauunio Koxm B obnactu
BBeAeHUA BaKUMHbI Ha NpeAMeT runepemuu, runeprep-
MUW 1 TPUMYXIOCTH, @ TaKXKe MPOBOAMIN PEKTaJIbHOE N3-
MepeHue TemnepaTypbl Tena.

PeBakunHaumio nposoannm yepes 21 feHb Nocne Bak-
LUuHaumu. NMoBTOPHYIO KNMHMNYECKYI0 ANarHOCTUKY MecT-
HOW peakuuy C MOCYTOUYHOI TEPMOMETPUE NPOoBOAMAN
BblILLEOMNMCaHHBIM CMOCO6GOM.

OT >KMBOTHbIX OTOUPany NpPobbl KPOBU 1 UCCNIef0Ba-
NN NOJTyYeHHbIe CbIBOPOTKM KPOBM Ha Hannumne aHTuTen
K Bupycy PPCC c nomoLbo MMyHOpEepMEHTHOIO aHanm3a
(MDA) n peakunn HenTpanuzaumn (PH) o BakuuHaumm,
nepep peBakumHaumen (21 cyTku), 14,21 n 42 cytok nocne
Hee. CbIBOPOTKM KPOBM MOJTyYanu NocpefCcTBOM LieHTpu-
dbyrmposaHua npob kposm (1500 g, 4°C) B TeueHme 30 MUH
1 XxpaHunu npu Temnepartype —20°C go npoBefeHus aHa-
nusa.

CbIBOPOTKU KPOBW CBUHEW UCCNEROBANN Ha Hannune
aHTuTen npotus Bupyca PPCC c ncnonb3osaHnem KOM-
Mepueckoro Habopa Porcine Reproductive and Respiratory
Syndrome virus Antibody Test Kit* (IDEXX", Europe) cornac-
HO Mpuiaraemon MHCTPYKLMU No npumeHeHnto u B PH no
CTaHZapTHOW meToauke [4].

Y6011 NofonbITHLIX >KUBOTHbLIX NPOBOAUNY Yepe3 63
[HA nocsie BakUUHaLMUK C Nocneayowmm nposeaeHmem
NaToNIoroaHaTOMMYeCKOro BCKPbITUA U TLWATENIbHOIO 13-
yuyeHnA mecTa BBeJeHUA OMbITHbIX NMpenapaTos.

PE3YJIbTATHI U OBCYX A EHNE

B orbiTe 6b1s10 5 Fpynn Mo 4 NOACBMHKA B KaXK4OW, OQHY
13 KOTOPbIX, BbIGPAHHYIO CllyyaliHbiM 06pa3oM, UCMOsb-
30BaiN KaK KOHTPOJIb. Bee BbllienepeyuncieHHble rpynmbl
cofepKanucb U30NMPOBAHHO APYT OT Apyra.
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Puc. 1. 3meHeHus 8 Mmecme 8gedeHus obpasya N° 1y nopoceHka

Y oTaenbHbIX )KUBOTHBIX Yepe3 24 U nocsie BakyMHaumm
Habnoganu runeptepmuio. Tak, y 2 n3 4 nopocat, npu-
BUTbIX MpenapaTtom N2 2, oTMeYeHO MOoBbIWEeHKe Temne-
patypbl Tena go (40,8+0,2)°C. Tuneptepmuio B npefenax
(40,4+0,1)°C B yKa3aHHble CPOKM 3adpUKCMPOBaIU TaKxKe
y 3 NOpOCAT, KOTOPbIM BBOAWUIM OMbITHBIV 06pa3zew N 3.
YrHeTeHWA, CHUXKEHWA anneTnTa 1 Kaknx-nmbo MHbIX OT-
KIIOHEHWI OT HOPMbI TPU STOM Y KMBOTHbIX He Habnodanw.

MosblweHne TemnepaTypbl Tena cabiwe 40°C yepes
24 4y nocne NOBTOPHOTO BBeAeHNA BaKLUMHbI Obino 3a-
bUKCMPOBAHO Y 2 MOPOCAT M3 rPyMbl, B KOTOPOW KUBOT-
HbIM BBOAMNM Npenapat N2 2, y 1 nopoceHKa 13 rpynnbl,
B KoTopol BBoaunam npenapat N2 3, 6e3 Kakux-nmbo Knu-
HUYeCKMX NMPU3HAKOB HeJoMoraHuA (B T.Y. yrHeTeHus,
YXyALeHWA anneTuTa 1 T.n.). B JanbHenwem ncnbityemble
KVBOTHble OCTaBaMCb 3[J0POBbIMU B TEYEHE BCEro Cpoka
HabnogeHus.

Mo oKOHYaHMK ONbiTa BCE XKMBOTHblE ObINN NOABEPrHY-
Tbl JMArHoCTMYeckomy y6oio ryMaHHbIM METOAOM C NPo-
BefleHMeM MaToN0roaHaTOMMYeCKOro BCKPbITUA.

Y nopocaAT, KOTopbIM BBOAWM 06pa3eL, BakLMHbI N2 1,
B MeCTe UHbEKLUW Habnofaanmu 3HaunTenbHoe paspacTa-
HUe PbIXJION COeAMHUTENBHON TKaHW, NPOHN3aHHON Men-
KUMW KanismMm NCnbITyeMoro npenapara (<MKprHKaMmm»),
nnowagbto 2,0x3,5 cm (puc. 1).

Y nopocAT, KOTopbIM BBOAWM 06pa3eL} BakUmHbI N 2,
B MeCTe MHbeKLMMN Habnogany obLmnpHble N3MEHEHUA Co-
eVIHUTENbHOMN TKaHW, MPOHU3aHHON MENIKMMU Ny3blpbKa-

Puc. 2. M3meHeHus 8 mecme 8sedeHusA 0bpasua N° 2 y nopoceHka




Puc. 3. 3meHeHus 8 mecme 8gedeHus obpasya N° 3
nodonsim+Homy xusomHomy N°11

MU BakUMHbI. O6Lan nnolaab M3MeHEHHOWN TKaHW 3Haun-
TenbHO npesbiwana 3 cm? (puc. 2).

Y CBMHeN, KOTOpbIM BBOAMNIM 06pa3eL] BakuMHbl NO 3,
B MECTe UHbEKLMM OTMEYaN He3HAYUTENbHbIE N3MEHEHNA
COoeaVHUTENbHOW TKaHU C 06pa30BaHNEM BbIPaXKEHHOTO
«[lerno» BaKUWHbI B MeCTe BBefleHWs npenapara, a obuas
nnoLaab 3MeHeHHON TKaHM He npeBbliwana 1 cv? (puc. 3).

Y nopocAT, KOTOPbIM BBOAWSIM OMbITHBLIN 06pa3eL, Bak-
LUuHbI N2 4, B MecTe MHbeKLUN Habnoaany HesHaunTesb-
Hble N3MeHeHVA COeIVHUTESNIbHOW TKaHM C 06pa3oBaHNeEM
BbIPa>KEHHOTO «emno» BakLU/HbI B MeCTe BBeAeHUsA npena-
paTa, a o6Lan nnowagb M3MeHEeHHOWN TKaHW1 COCTaBAsNa OT
0,9 no 1,5 cm? (puc. 4).

OT XMBOTHbIX 10 UMMYHM3aLMK, Nepeq peBakuHaum-
en (21 cyTkn), yepes 14 gHen nocne peBakuMHaLuy, 3a-
Tem Ha 21 CyTKU 1 N0 OKOHYaHKK OMbiTa OTOUpany npobbl
KPOBW, 3aTEM UCCNeQ0BaIv CbIBOPOTKM KPOBM Ha Hanuume
aHtuten Kk Bupycy PPCC B UDA 1 PH. PesynbtaTtbl nccnepo-
BaHWA NpeacTaBieHbl B Tabnuue.

M3 npeacTaBneHHbIX B Tabnuue AaHHbIX BUAHO, YTO A0
BaKkUMHauum aHTutena K PPCC B cbiIBOPOTKax KpOBU CBU-
Hell He O6HapY>KNBaNKCh.

Yepes 21 geHb nocne BakLUMHaLMW B CbIBOPOTKax KPOBU
ONMbITHBIX >KMBOTHbIX, BaKLNHNPOBaHHbIX 06pa3uamu NO 1
n Ne 2, B DA cneumdumyeckne aHtutena Kk supycy PPCC
He BbIABWAN, CPeAHNE 3HAYEHNA ONTUYECKON NNOTHOCTU
(s/p) mocturanu 3HayeHui 0,04 n 0,06 COOTBETCTBEHHO.
B TO Bpema Kak B rpynnax »UBOTHbIX, BaKLIMHMPOBAHHbIX

Puc. 4. i3meHeHus 8 Mecme 88e0eHus onbimHo20 06paszua N° 4y cauHeu
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ob6pasuamu N2 3 1 N2 4, BbiIsiBUAU cneymduyeckre aHTu-
Tena K Bupycy PPCC; cpegHue 3HaueHna s/p coctaBnanm
0,83 1 0,65 cooTBETCTBEHHO.

Yepes 14, 21 n 42 gHA nocne peBakLUMHaLUmM B CbiBO-
POTKax KPOBU OMbITHbIX XUBOTHbIX, BAKLIMHNPOBAHHbIX
obpasuamui N2 1 1 N 2, ypoBeHb aHTUIreHHOW aKTVBHOCTYN
K Bupycy PPCC B DA npakTnyeckn He nsmeHanca. Mo-
NoXMWTeNbHaA AUHaAMUKA HaKonieHusa cneuynduryeckmnx
aHTWTen Habnlopanack B rpynnax, BakLUMHUPOBaHHbIX 06-
pasuamu N2 3 n N2 4: cpeaHVe 3HaUeHUA s/p COCTaBUAN OT
1,6 0o 2,6 n o1 1,04 0o 2,25 COOTBETCTBEHHO.

Takum obpasom, y NpuBUTbIX BakLumHamu N2 1 1 N2 2
CBVIHEN OTCYTCTBME Creundurnyeckmx aHTUTen MOXeT CBU-
[eTeNbCTBOBaTb O HU3KOM YPOBHE afblOBaHTHbIX CBOMCTB
Montanide ISA 206 VG, KoTopblil B fOCTaTOYHOW CTEMNEHNU
He CMOT/10 HUBENIMPOBATb faKe Ao6aBneHre XMTO3aHa.

B TO ke Bpems ypoBeHb crieLnduyecknx aHTuTen K B1-
pycy PPCC y XM1BOTHbIX, IMMYHW31POBaHHbIX 06pa3Lamm
BaKUWH Ha ocHoBe agbloBaHTa Montanide ISA 70 VG Kak
C XTO3aHOM, Tak 1 6e3 ero fobaBneHNA Ha BCeX CPOKax
oTO0pa NOATBEPKAAET BbICOKYIO aHTUMEHHYI0 aKTUBHOCTb
npenapaTtoB 1 YCTONYMBYIO NOSIOXKNTENbHYIO ANHAMUKY
aHTUTENOOOPA30BAHUSA Y MPUBUTBIX MOPOCHT.

BbIBO[ bl

1. Pe3synbraTbl npoBeAeHHbIX NcCiefoBaHWIN MOKa3anu,
YTO NocCne BBeAEHNA OMbITHbIX 06Pa3LOB BaKLMHbI Y BCEX
NopOCAT HabnoAaNM KPaTKOBPEMEHHOE MOBbILIEHVE TeEM-
nepatypbl Tena B npefenax ¢p13nonornyeckor Hopmbl, UTo
B Li€JIOM He OKa3blBano BUAMMbIX HEraTMBHbIX Nocnes-
CTBUI ANA COCTOAHNA 300POBbA NMOAOMbITHBIX XXMBOTHbIX.

2. Y cBuHen, NpUBUTbIX MpenapaTtamn Ha OCHOBE afblo-
BaHTa Montanide ISA 206 VG Kak B Y4CTOM Bufe, TaK 1 B ac-
coumnaunm C XMTO3aHOM, NPY NaToNOroaHaTOMNYECKOM
nccnefoBaHNN permcTprMpoBan 3HauMTeNnbHoe paspac-
TaHWe PbIXJION COeANHUTENbHON TKaHU B MeCTe BBeeHNsA
BaKUWHbI. [1py 3TOM Y AaHHO rpynnbl >KUBOTHbIX HE Ha-
6ntofganocb o6pasoBaHUA cneunPpuUUecKx aHTUTeN B fo-
CTaTOYHOM A7 3alUThl OpraHM3ma Konmyectse. B 1o xe
BPEMA Y >KMBOTHbIX, KOTOPbIM BBOAMIN BaKLMHY Ha OCHO-
Be aabloBaHTa Montanide ISA 70 VG Kak € XMTO3aHOM, Tak
1 6e3 Hero, yxe uepes 1,5 mecsAua nocne peBakUMHaLun
B KPOBW Habnoanock 3HaunTeNIbHOE NOBbILLEHVE YPOBHSA
BMPYCHENTPanu3yowWwmx aHTUTeN, ConpoBoxaaemoe 06-
pa3oBaHMeM B MecTe BBeAeHNA KOMMAKTHOro No CBOUM
pa3mepam «Aeno» BakKLMHbI, CIOCOOBCTBYIOLLErO Pa3BUTMIO
CTOKOTO 1 MPOAOIKNUTENIbHOrO UMMYHUTETA.

3. Temnbl HapacTaHUA TUTPOB CNeLUNPUUYECKNX aHTUTEN
npw N3HayanbHO PaBHbIX B OTHOLIEHMW NCMONIb30BaHUA
afgbloBaHTa ycnoBuax B rpynne N2 3 3HaunTeslbHO NpeBbl-
LLaloT TakoBble B rpynne N2 4, yTo MOXKeT CBUAETENbCTBO-
BaTb O NOJIOXKNUTENbHOW PO BOAOPACTBOPUMOrO XUTO-
3aHa B COBEPLUEHCTBOBAHNN UHAKTVBUPOBAHHbIX BaKLUH
npotus PPCC.
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Tabnuua

N3yueHne aHTUreHHOI aKTUBHOCTH ONbITHBIX 06pa3LoB BakuuH npoTuB PPCC MHaKTMBUPOBAHHbIX 3MYNbIMPOBaHHbIX
cucnonb3oBaHuem aabioBaHToB SEPPIC u xuto3aHa

AnTurenHan akTBHOCTb B IOA — s/p 3Hauenna™; B peakunn Heiitpanu3auni — log,

Ne
OMNbITHOTO 21 cyTKki nocne 14 cyToK nocne 21 cyTKi nocne 42 cyToK nocne
o6pasua BaKLMHALMN™** peBaKLMHaLyn peBaKLMHaLuK peBaKLMHaLuK
BaKLWHbI
NOA PH NOA PH NOA PH
1 0,01 <20 0,08 <2,0 0,09 <2,0 0,09 2,0 0,09 2,0
Ne1 2 0,02 S 0,02 - 0,03 3,25 0,04 3,25 0,09 3,0
(ISA 206)
3 0,02 - 0,02 - 0,03 <2,0 0,03 3,0 0,03 3,0
4 0,02 - 0,03 - 0,03 3,0 0,03 3,0 0,04 2,75
0,02+ 0,5+ 0,04+ 0,5+ 0,045+ 2,5+ 0,05+ 2,8+ 0,06+ 2,7+
0,001 0,003 0,002 0,003 0,001 0,002 0,001 0,002 0,001 0,004
5 0,01 <20 0,04 - 0,06 3,25 0,08 3,25 0,2 3,25
Ne2 6 0,02 - 0,06 - 0,06 3,0 0,09 3,0 0,15 3,25
(ISA 206+
XUT03aH) 7 0,02 - 0,05 - 0,08 <20 0,13 3,75 0,16 3,0
8 0,05 - 0,1 <20 0,2 <2,0 0,4 3,0 0,5 3,0
0,02+ 0,5+ 0,06+ 0,5+ 0,1+ 2,5+ 0,2+ 3,25+ 0,3+ 3,1
0,001 0,003 0,001 0,003 0,003 0,002 0,001 0,002 0,001 0,002
9 0,03 - 038 525 0,7 75 18 7,75 2,7 8,5
Ne3 10 0,02 - 1,5 7,0 1,5 8,0 24 85 2,64 85
(ISA70+
XUT03aH) N 0,01 - 03 70 2,2 85 1,9 9,0 2,0 8,75
12 0,02 - 0,74 7,0 2,0 7,75 24 85 3,0 8,75
0,02+ ) 0,83+ 6,56+ 1,6+ 8,0+ 2,1+ 8,4+ 2,6+ 8,6+
0,001 0,003 0,002 0,001 0,004 0,002 0,005 0,001 0,002
13 0,02 - 0,7 4,75 0,97 5,7 1,2 5,75 24 6,0
Ne4 14 0,02 - 0,4 5,0 11 6,0 19 6,0 2,1 6,25
(ISA70)
15 0,01 - 0,6 5,75 0,8 6,25 2,0 6,5 23 6,5
16 0,06 - 09 55 13 6,0 14 6,0 22 7,25
0,03+ _ 0,65+ 5,25+ 1,04+ 6,0+ 1,6+ 6,1+ 2,25+ 6,5+
0,001 0,003 0,004 0,001 0,005 0,002 0,006 0,003 0,004
17 0,03 - 0,01 <2,0 0,01 - 0,03 - 0,03 -
18 0,02 - 0,02 - 0,02 - 0,02 - 0,02 -
KoxTponb
19 0,01 - 0,04 - 0,01 - 0,02 - 0,03 -
20 0,03 - 0,05 - 0,02 - 0,01 - 0,04 -
0,02+ ) 0,03+ 0,5+ 0,015+ ) 0,02+ B 0,03+ )
0,001 0,001 0,003 0,002 0,001 0,003

* 3HaueHue s/p < 0,4 — NONOXUTENbHOE; ** peBaKUMHALKA; *** He yNaBNNBaeMOe B PeaKLMi 3HaueHUe BUPYCHEATPANU3MPYIOLLIAX aHTHTE.
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SUMMARY

The paper presents results of studying antigenicity and local tissue reaction in pigs im-
munized with the experimental PRRS vaccine produced on the basis of commercial SEPPIC
(France) adjuvants with addition of water-soluble chitosan derivatives.

Key words: porcine reproductive respiratory syndrome, vaccine, adjuvant, chitosan.
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INTRODUCTION

Porcine reproductive respiratory syndrome (PRRS)
causes great economic losses to pig production in many
countries of the world. PRRS occurrence in the end of 80s
last century is associated with «mystery swine disease»
registered in Canada and USA which was later called «blue
ear». Hereafter the disease was registered in many coun-
tries of the world [7, 9]. In Russia the disease was firstly
registered in the 90s of the last century. For the first time
PRRS was diagnosed on Russia in 1993 in several pig farms
of Kursk Oblast. [6].

PRRS agent is the virus which was for the first time re-
covered and classified as Artevirus only in 1991. The infec-
tious agent once penetrating a pig farm remains present
and active indefinitely.

PRRS virus has highly specific affinity for macrophages;
the virus multiples in them thus removing a major part of
the bodies defense mechanism and allowing other infec-
tions penetrate and cause severe complications. A com-
mon example of this is increase of severity of enzootic
pneumonia, hemophilic polyserositis, circovirus infection
Type 2, and swine influenza when pigs become infected
with PRRS virus [8].

Itis known that two PRRS genotypes are widely spread
in the world: European and American, the latter is widely
spread in America and South-East Asia. PRRS virus isolates
belonging to the European genetic group circulated in
Russian pig farms before 2007 [3].

Improvement of PRRS specific prophylaxis is one of top-
ical tasks of the contemporary pig production. Today there

is a wide range of foreign drugs against PRRS but their high
price considerably restricts opportunities of Russian pork
producers facing PRRS problem.

One of the aspects of the vaccine improvement is
searching and implementation of new immune response
modifiers and sorbents having apparent biological affinity
[5,7,10].

Natural chitosan possesses such qualities as high sorp-
tion capacity, nontoxicity, and bacteriostatic activity [2].
It is also a good flocculant, and a thickening agent and
its low molecular fractions obtained from high molecular
weight natural raw materials by chemical and enzymic hy-
drolysis possess vivid immunomodulating characteristics
due to their capability to promptly activate the production
of immune response associated proteins. That’s why the
attempt to improve the inactivated PRRS vaccine using
chitosan is a topical task [1].

MATERIALS AND METHODS

1-1,5 month old piglets, 15-20 kg BW, from infectious
disease free farms were used in the investigation.

Experimental pigs were quarantined for 7 days. They
were subject to daily clinical examination and temperature
check.

SEPPIC" (France) products, well established in the Rus-
sian market, were used as adjuvants. In particular Monta-
nide ISA 70VG’ v Montanide ISA 206 VG'are recommended
for use in pig production.

Montanide ISA 206 VG adjuvant were sterilized us-
ing Sartobran sterilizing filter (Sartorius), at least,
0,22 pm diameter. Montanide ISA 70 VG adjuvant, batch
U40218 36018A, was sterilized in autoclave in compli-
ance with the producer’s recommendations (at 121°C and
1,0 atm for 40 min)

European PRRS virus strain «KPR-96» deposited in
FGBI «VGNKI» in 2004 and grown in the monolayer of the
monkey kidney Marc-145 continuous cell line was used in
the experiment.

Sterile form of chitosan succinate (hereafter chitosan)
(ZAO Bioprogress, Schelkovo) was added to inactivated
antigen water solution to reach the final 0,25% concen-
tration.
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Samples with chitosan or without it were prepared in
compliance with adjuvant producer’s recommendations:
Ne 1 — based on Montanide ISA 206 VG; N2 2 - based on
Montanide ISA 206 VG + chitosan; N2 3 - based on Mon-
tanide ISA 70 VG + chitosan; N2 4 - based on Montanide
ISA70VG.

All prepared vaccine samples were administered intra-
muscularly in doses of 2 cm? per animal. Within the next
10 days the skin at the site of the vaccine administration
was palpated for hyperemia, hyperthermia or swell. Rectal
temperature was also measured.

Revaccination was performed in 21 days post vaccina-
tion. The specified above method was used to perform
repeated clinical diagnosis of the local reaction and daily
thermometry.

Blood samples were collected from animals. Prepared
blood sera were tested for antibodies to PRRS virus using
ELISA and neutralization test prior to vaccination, prior to
revaccination (21 days), 14, 21, and 42 days after it. Blood
sera were prepared by blood sample centrifuging (1500 g,
4°C) for 30 minutes and kept at -20°C till the analysis was
performed.

Swine blood sera were tested for antibodies to PRRS
virus using commercial Porcine Reproductive and Respira-
tory Syndrome virus Antibody Test Kit* (IDEXX™, Europe) ac-
cording to the attached package insert and NT according
to the standard method [4].

Experimental animals were slaughtered in 63 days post
vaccination with subsequent autopsy and thorough ex-
amination of the administration site.

RESULTS AND DISCUSSION

5 groups of 4 piglets were used in the experiment. One
of the randomly selected groups was used as a control
group. All specified above groups were kept separately
from each other.

Hyperthermia was observed in several animals in
24 hours post vaccination. Thus, body temperature in-
creased to (40,8+0,2)°Cin 2 out of 4 piglets vaccinated with
preparation N2 2. Hyperthermia (40,4+0,1)°C was observed
in 3 piglets injected with experimental sample N2 3 in the
time specified. In appetence, low appetite and other ab-
normalities were not observed in animals.

Fig. 2. Lesions at sample N 2 injection site in a piglet

B

Fig. 1. Lesions at sample N° 1 injection site in a piglet

In 24 hours after the repeated administration of the
vaccine temperature increased to more than 40°C in 2
piglets of the group vaccinated with preparation Ne 2, and
in 1 piglet of the group vaccinated with preparation N2 3.
No abnormalities (including inappetence, low appetite,
etc.) were observed. Hereafter the experimental animals
remained healthy within the whole observation period.

At the end of the experiment all animal were subject
to diagnostic humane slaughter with subsequent autopsy.

Considerable proliferation of loose connective tissue
(2,0x3,5 cm) pierced with small drops of the tested prepa-
ration («roe») was observed at the administration site in
piglets injected with vaccine sample N 1 (Fig. 1).

Considerable lesions of connective tissue pierced with
the vaccine bubbles were observed in animals injected
with vaccine sample N2 2. The total area of lesions consid-
erably exceeded 3 cm? (Fig. 2).

Slight lesions of connective tissue with formation of
vaccine depot at the site of injection were observed in pigs
injected with vaccine sample N2 3. The total area of lesions
did not exceed 1 cm?(Fig. 3).

Slight lesions of connective tissue with formation of
vaccine depot at the site of injection were observed in
piglets injected with vaccine sample N2 4. The total area of
lesions was 0,9-1,5cm?(Fig. 4).
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Fig. 3. Lesions at sample N° 3 injection site in the experimental animal N° 11
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Blood samples were taken from animals prior to immu-
nization, prior to revaccination (21 days), in 14 days post
revaccination, on day 21 and upon completion of the ex-
periment. Then blood sera were tested for antibodies to
PRRS virus using ELISA and NT. The test results are dem-
onstrated in the table below.

The data presented in the table show that prior to vac-
cination antibodies to PRRS were not detected in pig blood
sera.

In 21 days post vaccination specific antibodies to PRRS
virus were not detected by ELISA in blood sera of experi-
mental animals vaccinated with vaccine samples N2 1 and
Ne 2. Mean optical density values (s/p) equaled 0,04 and
0,06 respectively. At the same time specific antibodies to
PRRS virus were detected in animals vaccinated with sam-
ples N° 3 and N2 4; mean s/p values were 0,83 and 0,65,
respectively.

In 14, 21 and 42 days post revaccination level of anti-
genicity to PRRS virus in blood sera of experimental ani-
mals vaccinated with samples N2 1 and N 2 practically did
not change. Positive dynamics of specific antibody accu-
mulation was observed in groups vaccinated with samples
N2 3 and N2 4: mean s/p values were 1,6-2,6 and 1,04-2,25
respectively.

Fig. 4. Lesions at sample N° 4 injection site in a pig
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Therefore, absence of specific antibodies in animals
vaccinated with samples N2 1 and N2 2 may be indicative of
the low Montanide ISA 206 VG adjuvanticity which could
not be improved by chitosan addition.

At the same time the level of specific antibodies to PRRS
virus in animals immunized with vaccine samples based on
Montanide ISA 70 VG adjuvant with or without chitosan
confirms high antigenicity of preparations and stable posi-
tive dynamics of antibody development in vaccinated pigs
at all sampling stages.

CONCLUSIONS

1. Results of the performed tests demonstrated short
temperature increase within the physiological range in
all pigs after administration of the experimental vaccine
samples which was not harmful for experimental animals.

2. Postmortem examination of pigs vaccinated with
preparations based on Montanide ISA 206 VG adjuvant
with or without chitosan revealed considerable prolifera-
tion of loose connective tissue at the vaccine injection
site. Herewith, this group of animals did not demonstrate
sufficient development of specific antibodies for animal
protection. At the same time considerable increase in vi-
rus neutralizing antibody level accompanied with small
vaccine depot formation at the vaccine administration
site, capable to develop strong and lasting immunity, was
observed in blood of animals immunized with Montanide
ISA 70 VG-based vaccine with chitosan or without itin 1,5
months post revaccination.

3. Dynamics of specific antibody titer increase in group
3 under initially equal adjuvant use conditions consider-
ably exceeds such in group 4 which may demonstrate
positive role of water-soluble chitosan in improvement of
inactivated vaccines against PRRS.

REFERENCES

1. Chitosan influence on immune and endocrine sys-
tem of piglets / A.A. Buyanov, V.N.Videnin, A.N. Grechuhin,
V.D. Nifantov // Veterinariya. — 2004. - N® 2. — P. 47-51.

2. Vorobyeva A.A., Medunitsin N.V. New principles
and methods of immunobiological preparation develop-
ment // Medicina. - 1999.- N2 10. - P. 16-17.

3. Genetic variability of PRRS virus. / A.V. Scherba-
kov, V.F. Kovaloshin, V.A. Pylnov [et al.] // Topical issues

SWINE DISEASE BOTE3HU (BUHEN

Table

Study of antigenicity of inactivated, emulsion vaccines against PRRS

using SEPPIC adjuvants and chitosan

Antigenicity by ELISA — s/p values®; By neutralization test — log,

No
Exglearérc?:gtal 21 days post vaccination ** | 14 days post vaccination 21 days post vaccination | 42 days post revaccination
sample NT ELISA NT ELISA NT ELISA NT ELISA NT
1 0,01 <2,0 0,08 <20 0,09 <20 0,09 2,0 0,09 2,0
Ne1 2 0,02 S 0,02 - 0,03 3,25 0,04 3,25 0,09 3,0
(ISA 206)
3 0,02 - 0,02 - 0,03 <2,0 0,03 3,0 0,03 3,0
4 0,02 = 0,03 = 0,03 3,0 0,03 3,0 0,04 2,75
0,02+ 0,5+ 0,04+ 0,5+ 0,045+ 2,5+ 0,05+ 2,8+ 0,06+ 2,7+
0,001 0,003 0,002 0,003 0,001 0,002 0,001 0,002 0,001 0,004
5 0,01 <20 0,04 - 0,06 3,25 0,08 3,25 0,2 3,25
Ne2 6 0,02 - 0,06 - 0,06 3,0 0,09 3,0 0,15 3,25
(ISA 206+
chitosan) 7 0,02 = 0,05 - 0,08 <20 0,13 3,75 0,16 3,0
8 0,05 - 0,1 <20 0,2 <2,0 0,4 3,0 0,5 3,0
0,02+ 0,5+ 0,06+ 0,5+ 0,1+ 2,5+ 0,2+ 3,25+ 0,3+ 3,1+
0,001 0,003 0,001 0,003 0,003 0,002 0,001 0,002 0,001 0,002
9 0,03 - 08 5,25 0,7 75 1,8 7,75 2,7 8,5
Ne3 10 0,02 = 15 70 1,5 8,0 24 85 2,64 85
(ISA70 +
chitosan) 1 0,01 - 03 7,0 22 8,5 19 9,0 20 8,75
12 0,02 = 0,74 70 2,0 1,75 24 85 3,0 8,75
0,02+ i 0,83+ 6,56+ 1,6+ 8,0+ 2,1+ 8,4+ 2,6+ 8,6+
0,001 0,003 0,002 0,001 0,004 0,002 0,005 0,001 0,002
13 0,02 = 0,7 4,75 0,97 5,7 1.2 5,75 24 6,0
Ne4 14 0,02 - 04 50 11 6,0 19 6,0 21 6,25
(ISA70)
15 0,01 = 0,6 5,75 038 6,25 2,0 6,5 23 6,5
16 0,06 - 09 55 13 6,0 1.4 6,0 2,2 7,25
0,03+ _ 0,65+ 5,25+ 1,04+ 6,0+ 1,6+ 6,1+ 2,25+ 6,5+
0,001 0,003 0,004 0,001 0,005 0,002 0,006 0,003 0,004
17 0,03 - 0,01 <20 0,01 - 0,03 - 0,03 -
18 0,02 - 0,02 - 0,02 - 0,02 - 0,02 -
Control
19 0,01 - 0,04 - 0,01 - 0,02 - 0,03 -
20 0,03 - 0,05 - 0,02 - 0,01 - 0,04 -
0,02+ ) 0,03+ 05+ | 0,015 ) 0,02+ ) 0,03+
0,001 0,001 0,003 0,002 0,001 0,003
*value s/p < 0,4 —positive; ** revaccination; *** undetectable virus neutralizing antibody value in the reaction.
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