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PROSPECTS FOR THE DEVELOPMENT AND USE OF PRIMER SYSTEMS FOR GENOTYPING
PORCINE CIRCOVIRUSES TYPE Il BY POLYMERASE CHAIN REACTION

Rudova N.G.
National Scientific Center «Institute of Experimental and Clinical Veterinary Medicine», Kharkiv, Ukraine

Porcine circovirus infection is widespread throughout the world where the pig-breeding is main branch of livestock.
The etiological agent of porcine circovirus infection is a DNA virus, which is related to the Circoviridae family, Circovirus genus.
PCYV has an expressed tropism for lymph cells and characterized by a variety clinical manifestations. Losses from this disease
consist of the mass (30 %) of young decease, decreased feed conversion, reproductive system disorders in adult animals
(abortion, stillbirth, infertility). Today it is the main problem in the industrial pig farming.

At this point in the literature described 3 genogroup of circoviruses, which existence is due of the continuous virus
evolution. Simultaneous infection of animals with multiple PCV-II genotypes may increase the intensity of viral replication and
development of the more severe clinical manifestations of the PCV-associated diseases.

Monitoring of the genotypes prevalence among infected animals is carried out in many countries where pig farming is one
of the most developed livestock industries. Such investigations in Ukraine is an important, but still is not the solving problem.

The article presents data of the prospects for the primer systems development and application for genotyping porcine
circovirus type Il by polymerase chain reaction. Work performed using bioinformatics and molecular genetic research methods.
The analysis of the literature data and a series of studies aimed at optimizing PCR protocols with previously developed,
theoretically proven and synthesized primer systems held. It was found that the classical PCR is unsuitable to use for
genotyping PCV-II due to its low specificity. So amplification methods using PCR standard format can’t fully replace the classic
approaches to genotyping.

Keywords: porcine circovirus type Il, molecular diagnostics, genotyping, primer systems.
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BUAOINEHHA TA BUBYEHHA OCHOBHUX BIONOMN4YHUX BNACTUBOCTEN
ENI3BOOTUYHOIO BIPYCY XBOPOBU TAMBOPO «XAPKIB-2012»

CmeeaHil B.T., Pyna O.M., My3uka [].B., CmeaHiii A.b.,
lMompsicaeea 0.0., Tka4yeHko C.B., Kowernee B.B.
HauioHanbHul Haykosul ueHmp «lHcmumym ekcriepumMeHmarsbHOI i KiHIYHOT eemepuHapHOi MeOUUUHU»,
M. Xapkie, YkpaiHa, e-mail: alex.ru75@inbox.ru

Y cmammi HasedeHi daHi nabopamopHux AocnidxeHb (cepornoaiyHi, 8ipyconoaiyHi, MONeKynsapHO-2eHemMuUYHi)
bionoeiyHo20 Mamepiarny (Kpo8, 8HympiluHi opeaHu) Morio0HsIKa Nmuy,i 3 Hebraz2oroy4Ho2o nmaxoaocrodapcmea
Xapkiecbkoi obrniacmi 0o 36ydHuKa iHgeKuilHOoI bypcanbHOI xgopobu (xeopoba [ambopo). Y pesynbmami
npogedeHoi pobomu 6ys eudineHuli Hogul enizoomuyHul eipyc iHgeKuilHoi 6ypcarnbHoi xeopobu (IBX)
«Xapkig-2012» i gcmaHosrieHa duHamika rpupocmy aHmumin 0o 0aHo20 36yOHuUKa ceped Mo2osig’s NMmuuj.

Knro4yoBi cnoBa: enizooTyHa cutyauis, kypyata, iMmyHoaediunT, iMyHoCynpecisi, iHdekyintHa bypcanbHa xsopoba, xBopoba
lambopo.

PesucTeHTHICTb NTULi 4O iH(eKLiHUX 3aXBOPIOBaHb 3amneXuTb Bif (PYHKLIOHANBbHOTO CTaHy OpraHiB iMyHHOI CUCTEMW Ta Pi3HUX
iMyHozenpecnBHUX (haKTopiB, LLO MOCTIMHO AiloTb Ha opraHiam [1, 2]. [is pi3HUX YMHHUKIB CIPUYMHSE BUCHaXeHHs iMyHiTeTy. Cepeq
30yAHWKIB iHGDEKLiiHMX XBOPOD MTULi iMyHHY CUCTEMY HaliBinbLu BUPaXeHO ypaxae Bipyc iHdekLUiiHoT BypcanbHoi xBopotu (IBX) abo
xBopoba ambopo. BiH nposiBnsie Tponiam A0 NiMOIAHUX KMiTWH, BUKMKMKAE iX PyMHyBaHHS i 6rokye iMyHHY BignoBigb [5]. YpaxeHHs
CUCTEMM IMYHITETY CMIPUYMHSIE CTAH IMYHOAEMIUNTY i 3HWXKYE PE3UCTEHTHICTb OpraHiaMy NTWui 4o Aii 36yaHWKIB HWMX iHCDEKLiHNX
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xBopob. Ha CborofHiLLHin feHb 36yaHNK XBOpoom ambopo LUMPOKO PO3MOBCIOAXKEHUI Ha BCiX KOHTUHEHTAX CBITY, WO HAHOCUTb 3HAYHIX
€KOHOMiYHNX 36uTKiB [3, 4]. Crig BigMiTUTK, WO BipyC iHeKLUilHOI BypcanbHOi XBopoby Bpaxae B GinbLIOCTi BUNAAKIB MOMOAHSIK Kypewn,
ay A0POCOi MTUL BiH HE BUKINMKAE roCTPOI iHEKLi Ta 3aXBOPIOBAHHS, ane MOXe BMMHYTW Ha CTIMKICTb A0 IHLUMX iHGDEKLiN, MPOAYKTUBHICTb
Ta KOHBEPCIt0 KOpMY.

BakuuHonpodinaktuka — Le eauHe BipHe i HafiiHe piweHHs y 60poTbbi 3 AaHoW iHdeKwieto. MONOBHOK YMOBOW €(EKTUBHOI
npodinaktuku IBX € BigNOBIOHICTb @HTWUrEHHUX BNACTMBOCTEH MOMbOBMX i30MATIB 30yAHWKA i LWTaMIB, SKi BUKOPWUCTOBYHOTLCS OIS
BUTOTOBIEHHS BaKUWH [5, 6].

MeTa po60Tu: BUAINUTY HOBWI €Ni300TUYHIIA BipyC IBX Ta gOCRiaMTY MO0 OCHOBHI BiONOriYHi BNAaCTMBOCTI Ta AMHAMIKY MPUPOCTY
aHTUTIN Y iHiKOBaHOI NTULLi B yMOBaX rocnofapcTaa.

Marepianu Ta meToau. [1ns NpoBeAeHHS CEPONOTiYHMX i BIpyCONMOriYHMX AOCHIMKEHD BUKOPUCTOBYBa GionoriyHuin MaTepian
(cupoBaTka KpoBi, BHYTpILLHI opraHu) Big monogHsky ntuui 105, 155 ta 205-goboBoro Biky kpocy «Xan JlaiH kopuuneBuiny (XJIK),
fka yTpuMyBanacb Ha OfHil i3 ntaxodabpuk XapkiBcbkoi 0bracTi. CeponoriuHi AOCTMKEHHs CUPOBATOK KPOBI LLOAO BUSBIIEHHS aHTUTIN
po 30ypHuka HX nposogunu B P3MA, a go 36ygrukis IBX Ta IBK imyHobepmeHTHUM mMeTogom (IPA) 3 BUKOPUCTAHHAM KOMEPLINHIX
HabopiB TecT-cucTemu BipobHuLTBa IDEXX (CLLA).

BipyconoriuHi gocnigpxerHst npoBoannn Ha 9—11-0o6oBuMx Kypsumx embpioHax, Lo po3sneatoTbes. [ns uboro Ha ®CB (pH7,2+0,2)
3 antubiotukom rotysamm 10 % cycneHsito romoreHaTty natmatepiany (bypca, cenesiHka). IHdikysaHHs KE npoBognnm B xopioHanaHToicHy
MopoXHUHY B 06'eMi 0,2 cm®. 3apaskeHi eMOpioHM nomilany B TepmocTaT 3a Temnepatypu 37,5 °C ta ABidi Ha 406y 0BOCKONYBaru MPOTSOM
216 roguH. Em6pioHu, siki TuHynm B nepLui 48 roguH micns 3apaxeHHst He BpaxoByBanu (HecneumdiyHa 3arnbensb). Micns 3a3HaveHoro
CTpOKY iHKyByBaHHS eMOpioHM oxomnomKyBany 3a Temnepatypu 4 °C Bnpogosx 24—-36 rofuH, NoTiM NpOBOAUNI PO3TUH Ta AOCILKyBanu
Ha HasiBHICTb XapaKTEPHWX 3MiH. [pu iX BigCYTHOCTI BUKOHYBani HACTYMHi Nacaxi 3 BUKOPUCTaHHAM ANs iHikyBaHHS cycneHsito i3 XAQ,
eMOpioHiB Ta ekcTpaeMbpioHaNbHOI pignHK.

3akmiouHy igeHTudikayito BuaineHoro izonaty nposoguny B /1P, [30M5Ljt0 CyMapHUX HYKNEIHOBWX KWUCMOT ANS NPOBEAEHHS
MOIEKYNSIPHO-TEHETUYHUX AOCTiZKEeHb NPOBOAMIN 3a Aonomoroto Habopie ans ekctpakuii AHK ta PHK BupobHuytea cdipmm AnniCeHc
(m. MockBa, Pociiicbka ®efepalis). 3BOpPOTHIO TpaHCKPUMLiKD MPOBOAMMM 3a Jonomorolo Habopy «Pesepca J1» BUpo6HMLTBA dhipMu
AnniCenc (M. Mockea, Pocilicbka ®epepauis). Peakuito amnnicikayii nposogunu 3a gonomororo 6a3oBux Habopie BUPOOHULTBA dipmm
AnniCeHc (M. Mockea, Pocilicbka ®eaepalisi) Ta cuctemn npainmepis GD_4/5 Ha nepwomy etani Ta GD_1/6 — Ha gpyromy.

Bu3HaueHHs1 GionorivHOI aKTMBHOCTI BWAINEHOTO €Mi300TUYHOMO BipYCYy MPOBOAMMM LUMSIXOM TUTPYBaHHS ioro Ha 9-pobosux KE.
[ns yboro rotyanu gecsatukpatHi posseaeHHs Bipycy Big 107 go 10 Ha ®CB 3 fonaBaHHst aHTMGIOTUKIB. ButprMyBanu 3a kKiMHaTHOI
Temnepatypu Bnpogoex 30 XB. Ta MiCns LbOro BUKOPUCTOBYBanM Ans iHikysaHHsa KE. Ha koxHe posBenenHst Gpanmu 4 embpioHw,
a iHkybyBanm ix Bnpogosx 120 roguH. MMicns 3akiH4eHHs BkasaHoro cTpoky KE oxomomkyBanu npu Temnepartypi 2-8 °C BnpogoBx
18 rowH Ta nposoAMM po3TiH. Tutp GionoriyHoi akTueHocTi Bupaxanu B EIfl, , a pospaxyHok nposogunu no Pigy Ta Mehuy.

Yci ceponoriyHi Ta BipyConorivHi OCTILKEHHS NPOBOAMUIM 3a 3aranbHONPUHATAMM METOAMKaMK, pekomeHgoBaHumn MEB [6 ].

PesynbraTty gocnigxeHHA. Y 2012 poui npy npoBeeHHi €Mi300TOMONYHOr0 MOHITOPUHIY 3 0fHi€i nTaxoabpykn B XapKiBCbkil
obnacTi Byno focTaBneHo CMPOBATKY KPOBI, MBI Ta Tpynu MonoaHsika ntuui 105-0060Boro Biky kpocy «Xaii [laitH kopuyHeBuity . Ha MOMEHT
OOCTEXEHHS Y NTALUHWKY yTpUMyBanocst 6nmsbko 3-x Tucsy ntuui. KniHiYHMX 03HaK 3aXBOPHOBAHHS He BigMivanu, KpiM MigBMLLEHOTO
CMOXMBAHHS MUTHOI BOAW. TakoX BiAMiYanW HasBHICTb NOCMiAY CBITNIO-KOPUYHEBOTO KOMbOPY 3 AOMillkamu cnnay. [pu NpoBeaeHHi
MaTonoroaHaToOMIiYHOr0 PO3TUHY BUMYLLIEHO 3abKTOi Ta 3arnbnoi nTuui Gyno BUSBNEHO CMYracTi KPOBOBMIMBY B M'si3ax CTerHa, aTpodis
Oypcm Ta HaknagaHHs ibpuHy B ii MOPOXHWHI, KpanyacTi KPOBOBMIMBY Ha MEXi 3ar031CTOr0 Ta M'I30BOTO LUAYHKIB.

Mpu npoBefeHi ceponorivnux gocnimkerb B P3IA Ta IGA kpoBi aaHOI NTUL LWOAO HASBHOCTI @HTUTIN 40 30YAHWKIB HbOKACNCHKOT
XBOpOOK Ta iHeKuinHOro OpOHXITY Kypen OGyno BCTAHOBMEHO, LU0 HAMPYXEHICTb iMYHITETY A0 O3HAYeHMX 30yAHWKIB CTaHOBMUNA
80 ta 100 % BignoBigHO. Bucoki TMTPK Ta 3HAYHI KONMBaHHS iX He BigMiYeHO. 30BCiM iHWa CuTyauis BigMiyanacs LOAO XBOpoOu
ambopo. CeponoanTuBHOK BUSBUIOCH 64 % JocnimkeHoi nTuui 3 cepeHim TMTpoM aHTuTin 915 + 863 Ta koediuieHTom Bapiauii (CV)
TUTPIiB aHTUTIN — 94,3 %, L0 CBIYMIO NPO 3HAYHI KONMBAHHS TUTPIB aHTUTI.

3 MeTOK BCTAHOBMNEHHS AMHAMIKM 3POCTAHHSA TUTPIB aHTUTIN Byno MpoBeAeHO MOBTOPHI AOCMIMKEHHS KPOBi AaHOI NTULi yepes
50 Ta 70 gi6. Pe3ynbTatit npoBeaeHoi poboTH HaBeAEH: B HUKYenoAaHin Tabmmui.

Tabnuusa — 3aranbHi pesynbtati IOA Loao0 HasBHOCTI aHTMTIN 40 30yaHuMKa IBX B cupoBaTkax KpoBi MTHL

HasBHicTb aHTUTIN o IBX
Bik nTuui - - - - P
cepefHin TUTp KinbKicTb NO3MTUBHUX| KoediLieHT Bapiauii
LgT . . .

aHTUTIN npo6 (CV) tTutpiB aHTUTIN
105 gi6 (n = 25) 2,39 +1,31 915 + 863 64 % CV=943%
Yepes 50 gi6 (n = 25) 2,99 +1,02 3378 + 511 76 % CV =100,8 %
Yepes 70 gi6 (n = 25) 3,70 + 0,266 5824 + 2699 100 % CV=46,3%

AHaniayloum pesynbTati TpbOX MOCHILOBHUX CEPONOrivHMX AOCHIMKEHb KPOBI MOMOAHSKA NTUL Ta B NOAANbLIOMY Kypei-Hecy4okK
Lwofo iHekyinHoi BypcanbHoi XBOpoOM BUSIBNIEHO MOCTYMOBE 3pPOCTaHHS KinbkoCTi mosuTueHUX npob (Big 64 po 100 %) ynpomoBx
3-x MicsLiB, a Takox cepedHix TuTpiB aHTuTIN (Big 915 + 863 o 5824 + 2699). Takox Oyno BUSABNEHO NPUPICT PiBHS aHTWUTIN (3 2455
[0 12779 ta 10853) Ta HeogHOpIAHICTb, Sk Npu nepLuomy gocnimkeni (CV = 94,3 %) Tak i nocnigytounx (apyrui — 100 %, TpeTiit — 46,3 %).
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Tak, pesynbTaTti CeponoriYHnX JOCMimKEHb, 3@ BICYTHOCTI BaKLMHALLii NTULi MPOTK BipyCy iHGheKwinHoro 6ypcnTy, CBIAUMIO Mpo MOXIMBY
HasiBHICTb LMPKyNsLii B NTALUHWKY AaHOTO Bipycy. [N OCTATOMHOMO 3'ACyBaHHS €Mi300TMYHOI cuTyaLlii Oynn npoBeneHi BipyCOMOriyHi
JOCHimKEHHs NaToNOrMYHOro MaTepiany Bif NTUUi 3 LbOro nTalHuKa.

BipyconoriuHi pocnimkeHHs nposogunu Ha 9-11-goboBux Kypsumx emOpioHax, Lo po3BMBaKOTLCS. YCbOro Oyno npoBefeHo
5 nacaxis 3 skux 3 Ha Bl kypsunx embpioHax Ta 2 Ha yMoBHO BI®-kypsumx embpioHax. MNepLui natonoroaHatomivHi aviHn Ha KE Ta ix
3arnbenb 6ynu BUSIBNEHi Ha YeTBepTOMY nacaxi. Ha m'stomy nacaxi yepes 120 rog. micnst iHeikyBaHHs cnocTtepiranu MacoBy 3arnbenb
KE. Mpu po3TuHi iHgikoBaHux KE Gynn BUSIBNEHI HACTYMHI 3MiHK: 3aTpUMKa POCTY Ta PO3BUTKY, riNepemis Ta KPOBOBWMMBY Ha LUKIpI
B AiNsHLi ronoBM Ta Kpus, KpanyacTi KpOBOBUIMBK B M'Ai3aX TPYA0-YEPEBHOI MOPOXHMHM, NEYIHKA Ta HUPKM 30iNbLUEHi Ta HaMoOBHEHI
KpOB'0, MiALLKIPHWIA HABPSIK Ha GiNSHLI HUKHBOI YacTuHM Tyny6a. Bee Lie CBigunno npo BUAINEHHS 3 NaTOMONYHOro MaTepiany Bif XBOPUX
Kypeil BipyCHOTO iH(beKLiiiHOro areHTy. BigcyTHiCTb BakTepianbHoi koHTaMiHaLii Byna nigTeepmpkeHa 6akTepionoriyHMMM AOCTISKEHHSMN
€KCTpaeMOpioHarmnbLHOI pignHY.

3akrtoyHy ineHTudikayito BuaineHoro isonsaty nposoaunu B MNJ1P. Y pesynbTaTti npoBeAeHOro JOCHIMKEHHS BCTAHOBIEHO HAMEXHICTb
BUAINEHOrO i30M1ATy A0 Bipycy iHAbeKLiHOi BypcanbHoi xBopobu. Micns BUAINeHHs Ta igeHTudikaLlii HaCTyMHUM eTanoM HaLUMX AOCTigKeHb
Oyno BMBYEHHS BiONOriYHMX BNACTUBOCTEN LibOro NOMNbLOBOTO i30nsTy Ha KE.

Bu3HaueHHs1 GionorivHOI aKTMBHOCTI BUAINEHOTO €Mi300TUYHOMO BipYCYy MPOBOAMMM LUMISIXOM TUTPYBaHHS oro Ha 9-gobosux KE.
Turp GionoriuHoi akTueHoCTi cTaHosuna 4,75 Ig EI /o,

BuCHOBKM. 1. YpaxoBytoun aHaMHECTUYHI AaHi: BiCYTHICTb NPOGiNaKTUYHOrO LWENEeHHs NTuLi npoTu 30yaHMKa XxBopoou Mambopo
iHAKTMBOBAHOK BaKUMHOK MpW nepecafui 3 30HM BUPOLLYBaHHS Ha 30HY MPOAYKTUBHOCTI; HASIBHICTb NATOMOMYHMX 3MiH MPU PO3TUHI
MTWL; NPUPICT Ta BUCOKA CTPOKATICTb @HTMTIN 4O AaHOro 30yAHWKa; maTonoroaHaToMiuHi 3miHu Ha KE mpw npoBefeHi BipyconoriyHmx
JOCTiDKeHb MO3MTUBHI MOMEKYNAPHO-TEHETUYHI BOCTIIKEHHST CBIgUMIM MPO LMPKYNALi0 NONbOBOro Bipycy xBopobu Mambopo cepen
noronie’s NTuYi nTaxocabpukm.

2. pu ceponoriYHNX OOCAIMKEHHAX KPOBi NTULi BMPOAOBX 3-X MICSLIB BUSBWMN MOCTYMOBE 3pOCTaHHS KiNbKOCTi NO3UTUBHUX Npob
po IBX (Big 64 % po 100 %), a Takox cepegHix TuTpi aHTuTin (Big 915 + 863 go 5824 + 2699). Takox Oyno BUSBMNEHO NPUPICT PiBHS
aHTUTIN (3 2455 po 12779 Ta 10853) Ta ix HeogHOPIAHICTb K Mpy nepLuomy gocnigpxeHi (CV = 94,3 %), Tak i nocnigyroumx (apyruin— 100 %,
TpeTin — 46,3 %).

3. Mpw NpoBeAeHi BipycoNorivHMX AocnigeHb GionoriyHoro matepiany Big MonoaHsika nTuui 6ys BugineHun isonat 16X skomy 6yno
MPUCBOEHO Ha3By «Xapkis — 2012». [locrimkeHo ioro GionoriyHy akTuBHICTb (4,75 Ig EIL  /om®).
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ISOLATION AND STUDYING OF MAIN BIOLOGICAL CHARACTERISTICS
OF EPIIZOOTIC GUMBORO DISEASE VIRUS “KHARKIV-2012”

Stegniy B.T., Rula O.M., Muzyka D.V., Stegniy A.B., Potrjasajeva E.A., Tkachenko S.V., Koshelev V.V.
National Scientific Center «Institute of Experimental and Clinical Veterinary Medicine», Kharkiv, Ukraine

The passage presents research data (serologic, virologic, molecular genetic) of biological material (blood, internal organs)
of young poultry from farm in Kharkiv region infected by infectious bursal disease (Gumboro disease). As a result of work
carried out a new epizootic virus of infectious bursal disease (IBD) “Kharkiv-2012” has been isolated and growth dynamics
of antibody level against this disease among poultry herd has been established.

Materials and methods. Biological material from young poultry which had been kept on a farm in Kharkiv region was
used for serological and virological and serological studies. Serological studies of blood sera samples for determination
of antibody availability to ND pathogen have been carried out with HI test and to IBD and IBV — with ELISA using commercial
sets manufactured by IDEXX (USA).

Results. Using HI and ELISA tests of blood sera to determine the presence of antibodies to ND and IBV it has been
revealed that immunity to mentioned pathogens has reached 80 and 100 % respectively. As for Gumboro disease, 64 %
of poultry were serologically positive and substantial fluctuations in antibody titers had been observed. In repeated studies
of blood 50 and 70 days later, gradual increase in the number of positive samples has been found (from 64 to 100 %).
This indicates the absence of vaccination of poultry against IBD, a circulation of this virus in poultry house is possible.
Virological studies had been performed using 9—11-day-old chicken embryos. In fifth passage 120 hours after infection mass
mortality of embryos had been observed.

Conclusions. An IBD isolate has been isolated during the research and it was called “Kharkiv-2012”. It's biological
characteristic have been studied (4,75 Ig EID,, per cubic centimeter).

Keywords: epizootic situation, chickens, immunodeficiency, vaccination, immunosuppression, infectious bursal disease, Gumboro disease.
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