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The protective effect of attenuated vaccine against classical swine fever virus (CSFV) was tested in a controlled experiment.
The vaccine Lavir-K® contains the China (C) strain of CSF virus and in the Republic of Serbia it is used for systemic immunoprophy-
laxis. The challenge experiment was done according to the European Pharmacopea (5" Edition, 01/2005:0065) and according to rec-
ommendation provided by the Manual of Standards for Diagnostic Tests and Vaccines (OIE, 2008). The experiment was carried out on
12 weaned pigs, 7 weeks of age, randomly assigned to three groups. In the group A there were five animals, vaccinated with Lavir-K
vaccine diluted 1:40, while in the group B there were five animals that were vaccinated with Lavir-K vaccine diluted 1:160. The control
group consisted of 2 pigs that were not vaccinated. Before vaccination or challenge the blood samples were taken from all animals to
detect antibodies against CSFV by ELISA test and bovine virus diarrhea applying virus neutralization test. Fourteen days post vaccina-
tion all animals were challenged with highly virulent Baker strain. The experiment lasted for 14 days and during that time the pigs were
clinically observed. In the first group of animals there were no clinical symptoms during the trial. However, in the second group, in two
pigs the symptoms characteristic for CSF were noted. According to Spearman-Karber equation the protective dose 50 (PD,) of Lavir-K®
was calculated to be 184, proving that the vaccine fulfils the requirements for vaccine potency.

Introduction. The causative agent of Classical swine fever (CSF) is a single stranded RNA virus belonging to the genus Pestivirus
family Flaviviridae (Moening et al., 2000). Classical swine fever is a highly contagious haemorrhagic disease of pigs that can run in
acute, subacute, chronic or late onset course, but also may go unnoticed (van Oirschot, 2003). The control of CSF in the European
Union (EU) has been based on a policy of non-vaccination and stamping-out since the year 1980 (Dewulf, 2002; van Oirschot, 2003).
In spite of the eradication program implemented within the EU, the outbreaks of the disease continue to occur, leading to serious losses
(Moennig, 2000). In the countries where CSF is endemic, prevention and control is primarily based on vaccination, using attenuated
vaccines (Edwards et al., 2000; Blome et al., 2010). According to Official Gazette No 24/2011, the Republic of Serbia carries out manda-
tory prophylactic vaccination with the attenuated vaccine. Two commercial vaccines with China (C) strain are available in the country
and these vaccines are regularly tested for their efficacy. The long-term goal is to adopt a non-vaccination policy (Prodanov et al., 2007).

In the paper the results of investigating protective effect of one commercial attenuated vaccine (Lavir-K®) under experimental
conditions are presented. The potency testing was performed according to the guidelines of the Pharmakopea, 5 Edition, 2005

(01/2005:0065) and the guidelines published by the OIE, 2008.

Material and methods. The experiment was carried out in 12 clinically healthy, conventionally weaned pigs, aged 7 weeks, divided in 3 groups
(group A, B and C).The experimental animals originated from the sows that were not vaccinated with C-strain of CSF virus. The pigs were of mixed
sex, originated from the same, CSF-free herd. At the arrival all experimental animals were examined for the absence of bovine viral diarrhea virus
(BVDV-1 and BVDV-2) and CSF virus antibodies. After one week of accommodation the group A, five pigs, was vaccinated with the Lavir-K vaccine
diluted 1:40. The group B of five pigs was vaccinated with Lavir-K vaccine diluted 1:160. The vaccination was administered via intra-muscular (i.m.)
route, according to the guidelines of the manufacturer. Fourteen days post vaccination (dpv) blood was taken from all animals and pigs were experi-
mentally infected. For challenge infection the CSF virus (strain Baker) was used. The pigs were challenged with a dose of 1 ml by i.m. route. The titer
was 2x10° median tissue-culture-infective doses (TCID,/ml). The control group consisted of 2 unvaccinated pigs infected with Baker virus and served
as a challenge control.

After the challenge, all the pigs were examined clinically in the next 14 days. The following symptoms were recorded during the clinical examination:
liveliness, conjunctivitis, constipation-diarrhea, ataxia, convulsions, posterior paresis, erythema and haemorrhages of the skin. Rectal temperature and
mortality were recorded daily. Necropsy was performed on all animals immediately after death. Fourteen days post infection (dpi) surviving pigs were
euthanized, with T61° (Intervet International). Tissue samples (tonsils, spleen, kidney and mandibular lymph nodes) were collected from every pig in
order to examine the presence of CSF virus antigen.

For CSF antibody detection in serum, the commercial indirect immunoenzyme test (ELISA kit) (Herd Check CSFV Ab-ELISA test; IDEXX Scandi-
navia, Osterbybruk, Sweden) was used according to the manufacturer’s instruction. For establishing presence of BVDV antibodies virus-neutralisation
(VN) test was used. In order to detect antigen of CSF virus in tissues samples, the commercial direct E™ ELISA test kit (Herd Check CSFV Ag ELISA
Test Kit; IDEXX Laboratories, Scandinavia, Osterbybruk, Sweden) was used according to the manufacturer’s instruction. The protective dose (PD,)
of Lavir-K® was calculated using the equation by Spearman-Karber (Hamilton et al., 1977).
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Results and discussion. Clinical symptoms were not detected during the trail in the group A (pigs vaccinated with vaccine diluted
1:40). After challenge, in the group B, 2 pigs became febrile on 3 dpi (Fig 1 and 2).
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Fig. 1 Rectal temperatures (°C) of pigs infected 14 days after vaccination with Lavir-K diluted 1:40
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Fig. 2 Rectal temperatures (°C) of pigs infected 14 days after vaccination with Lavir-K diluted 1:160
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Fig. 3 Rectal temperatures (°C) of infected pigs in Control group

In both pigs skin lesions were recorded: cyanosis, erythema and petechial haemorrhagies starting from 5 dpi. Further clinical symp-
toms of disease included apathy, dullness, conjunctivitis and constipation. Locomotive disturbance, ataxia, signs of posterior paresis
and convulsions were noticed in one pig for the first time on 6 dpi. This animal died at 7 dpi. In the rest of the pigs in the group B, there
were no clinical symptoms of the disease. Following CSF challenge, the animals from the control group exhibited distinct clinical signs
of CSF infection starting from 2 and 3 dpi. The clinical symptoms included fever, lethargy, conjunctivitis, constipation and starting from
4 dpi, diarrhea. On the 5 dpi erythema and petechial haemorrhagies were noticed. Clinical picture was dominated by locomotion disor-
ders with the signs of ataxia and signs of posterior paresis (6 dpi). All the animals in this group died on 7 and 8 dpi.
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The body temperatures and clinical signs were characteristic for the acute form of the disease (Dahle and Liess, 1992; Moennig et
al., 2003; van Oirschot, 2003). Host factors appear to influence the outcome of infections with CSF virus strains of low to moderate viru-
lence. However, in infections with highly virulent strain, host factors seem to be of minor importance (van Oirschot and Terpstra, 1989).

The presence of antibodies against CSF virus before challenge was detected in one pig from the group A. However at the end of
the experiment (14 dpi) all the sera from vaccinated and experimentally infected pigs that survived were positive for CSF antibodies
(ELISA test). It is assumed that neutralizing antibodies against CSF are detectable 2 weeks after infection at the earliest (Edwards et
al., 2000). Vaccination with a C-strain vaccine induces neutralizing antibodies that are usually detectable about 2 weeks after vaccina-
tion and increase until at least 4-12 weeks. After a single vaccination antibodies can persist for many years but in some pigs they can
disappear (van Qirschot and Terpstra, 1989).

Table 1. Antiboides and antigen in sera and organs of experimentaly infected pigs

Pigs vaccinated with Lavir-K®
e of pig | CSFV antibodies 14 days post| Clinical | Death ater _ 14_' diy p ‘::S; ;’;‘;’:;’L‘; e,.n e pulied
vaccination symptoms challenge CSFV- antibodies samples of organs™
Dilution of vaccine 1 : 40
1. - At - * +At -Ag
2. - At - * +At -Ag
3. - At - * + At -Ag
4. +At - * +At -Ag
5. + At - * + At -Ag
Dilution of vaccine 1: 160
1. * At + * +At +Ag
2. - At - * + At -Ag
3. + At - * +At +Ag
4, - At - * + At +Ag
5. - At + 7 day ND +Ag
Control (non-vaccinated pigs)
1. - At + 7 day ND*** +Ag
2. - At + 7 day ND +Ag

* sacrificed 14 days after challenge; ** At (positive +, negative -, suspicious %) in the sera, Ag (positive +, negative - , suspicious x) in the pulled
samples of organs; *** Not done

All animals were submitted to a complete necropsy. In all succumbed piglets, pathomorphological examination has indicated the fol-
lowing lesions: haemorrhagic infarcts on the spleen, petechial haemorrhages in the kidneys, urinary bladder and lymph nodes, mucosal
membranes and serous membranes. Hemorrhagic diathesis is considered to be important characteristics of CSF (Dahle and Liess,
1992; van Oirschot and Terpstra, 1989). In the control group pathomorphological lesions were typical for acute course of CSF, what is in
accordance with the results of Prodanov et al. (2007). Surviving piglets were euthanized on 14 dpi (T61®, Intervet International). In the
survived pigs (all pigs from the group A) and 3 pigs from the group B, the pathological signs of CSF were not detected.

The presence of CSF virus antigen was not found in tissue samples from the pigs in group A and in one challenged animal from B
group. In all the pigs that died (one from group B and control group) the presence of viral antigen in the examined samples of the spleen,
kidneys, mandibular lymphnodes and tonsils were detected. This result is in accordance with the data that highly virulent virus can be
detected in most of the organs 5 - 6 dpi (van QOirschot and Terpstra, 1989)..

Calculation of the protective dose (PD,)) of Lavir-K® was 184, indicating that the attenuated vaccine Lavir-K® has a protective effect.

Conclusions. It may be concluded that attenuated vaccine Lavir-K® was efficient in protecting pigs against infection with highly
virulent CSF strain, even when the vaccine was diluted 1:40 and 1:160. Two piglets vaccinated with the vaccine diluted 1:160 got sick
but this did not influence the final PD,; score (184 in the single dose of vaccine). Having in mind that one dose of vaccine should have
protective value over 100, it can be concluded that the tested vaccine fulfills the requirements for vaccine potency as laid down in the
European Pharmacopoeia and OIE Manual of Diagnostic Tests and Vaccines for Terrestrial Animals.
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BUBYEHHSA EQEKTUBHOCTI ATEHYWOBAHOI BAKLIUHU MPOTM KNACWUYHOI YYMW CBUHEN
BIANOBIAHO [0 ®APMAKOIIE| 2005 POKY

[Apazika CmosiHosiy, Padomip Pamask, SicHa [lpodaHoe-Padynoeiy, Maiis BenHep, Padocnae [JoxeH
Haykosuli BemepuHapHul IHemumym Hosi Cad, Cepbis

Y cmammi npedcmasnieHo mamepianu w000 8UBYEHHST eheKmUBHOCMI ameHyiosaHOi 8aKUUHU NPOMU Kacu4yHoi Yymu cauHel 8idnogioHo 0o
¢hapmaronei 2005 poky. MposedeHo docnidxeHHs, 8 skomy byno dosedeHo 3axucHull echekm 8akyuHu Jlagip-K, wo micmums Kumatcsbkutl wmam
8ipycy knacuqHoi Yymu ceuHell i sukopucmosyemscs 8 Cepbii Onsa cucmemHoi iMyHonpoginakmuku.

YOK 636.09:619:579.887.111
OOCNIMKEHHA EGEKTUBHOCTI 3AXUCHUX CEPEAOBMULL ANA NIO®INI3ALII MIKOMMA3M

AHOpyweHko B.B., Ywkanoe B.O.
LlepxasHuli Hayko80-KoHMpPOnbHUL iHemumym 6iomexHonoeii i wmamie mikpoopaaHiamig, M. Kuis

Y npupogi MikpoopraHiamu nocTiiHo nepedyBatoTb Y AMHAMIYHOMY CTaHi, @ came PoCTy, PO3MHOXEHHS | BigMMpaHHs. KoxHa knitn-
Ha MIKpoOpraHiaMy Mae BignoBiaHi (asn pocTy Ta NeBHWiA Nepiog XuTTS. Y BinbLIOCTi BUNaaKiB BereTaTBHi (hopmMu MiKpoOpraHiamis
Mal0Tb AOCUTb HEBEMMUKWA XUTTE3AATHUIA NPOMIKOK Yacy, Hacamnepes nosa Mexamm NpUpOSHOro cepeaoBuLLa icHyBaHHs. Ocobnneo
Lied MOMEHT BaXJmBui y ccpepi BioTexHonorii Ta BUpoOHMUTBI bionoriyHnx npenapatis. Y nabopatopisx, 4e BUBYatoTb GionoriyHi
BNacTMBOCTI i NIATPUMYIOTb LUTAMM MIKDOOPTraHi3MiB, BUHSTKOBY yBary HafatoTb BUBYEHHIO JOBrOTPUBANOrO 36epiraHHs KynbTyp y fio-
chinisoBaHoMy cTaHi. Amxe, 3abeaneyyBatit CTabinbHi BNACcTMBOCTI BiNbLLOCTI LUTAMiB MiKPOOPraHi3MiB BNPOZOBXK 3HAYHOMO MPOMIXKY
yacy, NOCTINHO X Nacaxyloun Ha NOXMBHUX CEPEROBULLAX, HEMOXMMBO. OTXe, OCHOBHUM TEXHOJOMYHAM NPUIAOMOM 47151 36epiraHHs!
BMpOOHKUUMX WTaMiB € niodinizais [1].

LL{o6 oTpumaTi NOBHOUiHHY i cTabinbHy B 6ionoriyHOMY BiAHOLIEHHI KynbTypy MiKpoopraHiamy, HeobxigHo 3abe3neunTy BignoBiaHi
YMOBW, a came: SKiCHE MOXMBHE CepeoBULLE 471 HAKONMMYEHHS BioMacw; HanNeXHi yMOBM | TPUBANICTb KyNbTUBYBAHHS 3 ypaxyBaHHAM
ocobnneocTen a3 PocTy KOXHOIO LWTamy; CTabinidyroye 3axucHe cepefoBuLLe; BiNpaLboBaHUI pexumM niodinisavii; TemnepaTypHui
pexum 3bepiraHHs nicns cybniMaLiiHoro BUCYLLYBaHHS [2].

MpeacTasHuku knacy Mollicutes € HaliMeHLMU CaMopenikyl4MMy NpokapioTamm, B sKUX BIACYTHS PUTIAHA KMITUHHA CTiHKa, ka
XapaktepHa 15 6akTepiii. BoHu MatoTb nuLle LuTonnasmaTiHy MembpaHy TOBLUMHOI Binst 75 A, sika CknafaeThbes i3 ABOX eNEKTPo-
HHO-LLiNbHMX | NPOMIXHOrO ONTUYHO CBITINOTO LUAPIB, Y CKNaA SKMX BXOASTb NONsPHi ninign (dpocconinigu, rniuepunan) Ta npoTeinm,
Lo obymoBntoe creumadiky MOpOonoriYHNX i (isionoriyHmnx BACTUBOCTEN TakuX Sk NONiMOPAIiaM, MNACTUYHICTb, OCMOTUYHA HECTIN-
KiCTb [0 gii geTeprexTis [3].

BpaxoBytoun 0cobrmBOCTi MOPGONOriYHUX CTPYKTYP MikomnasMm, 3aBASKW CBOIl YHiKanbHii CyBKNiTWHHIN 6ynoBi, HeobXigHo
0CcoBMBO PETENBHO CTABUTUCS A0 Mig6OPY ONTUMANbHOMO CTabini3yr4oro 3axmMCHOro cepepoBuLLa Ans niodinisayji npeacTaBHuKIB
knacy Mollicutes.

Meta pob6oTu. MpoBecTy nigbip Ta BUBYUTH BMIMB Pi3HUX 3aXMCHUX CEPENOBWLL Ha 30epeskeHiCTb Mikonnasam nig vac niodinisalii

i BNPOAOBX TPUBANOro 36epiraHHs.

Marepianu i meTogu. [ina pocnimxeHHs 36epexeHocTi Mikonnaam nig yac niodinisawii Ta BNpofoBX Tpueanoro 36epiraHHs Hamu 6yno o6-
paHo YOTVPU BapiaHTK 3aXMCHOrO CepefioBLLa: HAKTUBOBAHA CupoBaTka KpoBi KOHA (1:1) — Ne 1, iHakTnBOBaHa cupoBaTka kpoBi KoHS (1:3) — Ne 2,
cepepnosuLe Paitbiva — Ne 3 i cepegosue M (1:1) = Ne 4, BUroTOBNEHI B CEKTOPI KMBUNBHUX cepefoBuLL Ta NiodinbHoi cywwki JHKIBLLIM.

Mogennto ans BuBYeHHs 6ynn 0BpaHi HacTynHi TecT-KynbTypn Mikonnasm: Mycoplasma arginini G 230, Mycoplasma gallisepticum ATCC 19610,
Mycoplasma hyorhinis ATCC 17981 Ta Acholeplasma laidlawii ATCC 23206, oTpumani 3 konekuii wramis mikpoopraHiamis JHKIBLLM.

KoxeH wTam, 3 MeTolo HakonuyeHHs bakTepianbHOi Macy, BUPOLLYBANM Ha MOXMBHOMY CepefoBMLLi ANs KynbTUBYBaHHS MiKOMnasm Ta axo-
nenna3am, BurotoeneHoro B JHKIBLUIM 3rigHo TY Y 24.2 — 19024865-013: 2008 (PN Ne 3904-14-0402-08). KynbTusyBanu kynbTypu y npobipkax
3aKpUTUX TYMOBMMM KOpKamu, Y TepMocTari 3a Temnepatypu 37+0,5 °C Bnpogox 24-72 rof, BpaxoByoun 0COBMMBOCTI has POCTy KOXHOFO i3 Ao-
CRimKyBaHMX LITaMIB, BiANOBIAHO 4O iX NACNOPTHUX XapaKTepUCTUK.

OtpumaHy 6akTepiarnbHy CYCreH3ito KOXXHOro LWTamy NoMilLani B OKpeMi CKITSIHI CTepuIbHI (hiakoH | foAaBany NoTPibHY KinbKicTb BiBNOBIAHOMO
cTabinisyo4oro 3ax1cHoro cepefoBuLLa. PeTenbHo aMillyBanu Ta chacysani aBTOMATUYHO MINETKOK-L03aTopoM Mo 1 cm® y NeHILMMIHOBI (rakoHu.
TecT-kynbTypu nigaasanu niodiniaaii. Micns niodinisauji BU3HaYanu HasBHICTb BakyyMy B KOXHOMY ¢pniakoHi. PnakoHu 6e3 Bakyymy Opakysasnu.
NiodpinizoBaHi kynbTypu 36epirany B nobyToBOMY XonoaunbHUKy 3a Temnepatypy Big 2 °C go 8 °C.

OpHovacHo, A0 3MilLyBaHHS i3 3aXVUCHUM CepefoBuLLEM, B OTPUMaHOMY BakTepianbHOMy 360pi KOXHOrO LTaMy BU3HAYanM KinbKOCTi KVUBIX MIKpO-
OHUX KNiTUH B 1 cM®. BU3HAYEHHS! KINbKOCTI XMBKUX MIKDOGHMX KNiTMH Mikonnasm B 1 cM® NpoBOAUNN METOAOM TPaHUYHIUX LEeCATUKPATHUX PO3BeLeHb
3 HACTYNHWUM BuciBOM bakTepianbHoi cycneHsii no 0,1 cm® Ha LWinbHe arapusoBaHe cepefloBULLA s KyNbTUBYBAHHS MIKOMNa3M Ta axorennasm, Buko-
PUCTOBYHOUM Ha KOXHE PO3BeaEHHS No ABi Yallky MeTpi. 3acisHi yawuky MeTpi nomilianu B TepmocTar i KynbTusysanu 3a Temnepatypu 37+0,5 °C Bnpo-
po.x 3-5 fi6. MigpaxyHOK KONOHi Mikonnasm Ta axonenyasmu, Lo BYPOCIY Ha LWinbHOMY CEepefoBULLj, 3AICHIOBANM 3a LONOMOTO MIKPOCKOMY, Nporms-
[At04M KOXKHY YaLLKy npu 36inbLuenHi x40. KinbkocTi xmsux knituH B 1 cm® 6akTepianbHol cycnensii obpaxoByBanu 3a 3aransHONPUItHSTOR METOAMKOL.

3 MeTOl0 BU3HAYEHHS BMNIVMBY 3aXVMCHOTO CEpeoBuLLa Ha 30epexeHiCTb TeCT-KyrnbTyp MIKONnaam nig Yac niodinisaLii Ta BNPOLOBX TPUBANoro
30epiraHHs, BUCYLLEHMX Ha Pi3HIX 3aXMCHWX CEPENOBULLAX, 3GiACHIOBANM KiNbKICHMI 06NiK XUTTE3aaTHUX KNiTWH Yepea 10-20 aHiB nicns niodinizauii,
a TaKox yepes 6, 12 Ta 18 micsLiB, METOLOM rPaHUYHUX AECATUKPATHNX PO3BEAEHB, OMMUCAHOTO BULLE.

PesynbTatn gocnimkeHb. Pesynbtat ocnigkeHb, HaBedeHi B Tabnuui 1, caigyatb, WO Ha piBeHb 30epeXeHOCTi TeCT-KynbTyp
knacy Mollicutes cyTTeBO BNNMBaE CKNag 3ax1CHOro CepefoBuLLa.

Tak, HanBULLWI BigCOTOK 36epexeHOCTi My OTpUManu nig vac niodinisayji wramy M. arginini G 230 3 BuKopucTaHHsM cTabiniay-
toqoro 3axucHoro cepegosuia Ne 4 ta Ne 3. 36epexeHicTb cTaHoBUTb BignosiaHo 97,41 % Ta 60,56 %. 3axucHe cepeposuie Ne 1
i Ne 2 3abeaneyye 36epexeHicTb nuwe Ha 10,4 % i 19,74 % BignosigHo.

[JeLwo ripwi opepxanu pesynbTati 36epexeHocTi nig Yac niodinisauii wramy M. hyorhinis ATCC 17981 3 BUKOpUCTaHHSIM 3a-
xucHoro cepegosua Ne 4, Ne 3 ta Ne 2, BigcoTok xwBux MikpoBHux kniTu sikux cknas 30,33 %, 29,65 % Ta 15,96 % BignosigHo.

Hapg3suyaiiHo HU3bKMiA BiCOTOK 30EpeXEHOCTI OTPUMaHO Npy BUKOpUCTaHHI cepegosuiya Ne 1 - 1,3 %.
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