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PE3IOME

B cTaTbe npepcTaBneHbl AaHHble MO U3yueHuio CBOIICTB BIPYCa HOAYNAPHOTO AepMa-
TWTa, AAANTUPOBAHHOTO K KYMbTYPaM KNeETOK FOHabl K03bl M TECTUKYN ATHEHKa. JKC-
nepuMeHTaNbHOe 3apaxeHie KpYMHOTO POraToro CKOTa NosyyeHHbIM LITaMMOM BUpYyCa
HOZYNAPHOTO ePMATHTa BbI3bIBAET reHepani30BaHHylo Gopmy H eKLMM.

KnioueBble cf10Ba: BUPYC HOAYNAPHOO fiepMaTHTa, KyNbTypa KNeToK, UHPEeKLMOoHHaA
aKTMBHOCTb, NAaTONOMNYEeCKMIl MaTepyan, NOAKOXKHAA KNeTyaTka, KANHUYeckine npu-
3HaKM, reHepanu3auua.

BBEJEHWNE

HogynapHbii gepmMaTunT (3apasHblii y3enKoBbI fepMa-
TUT) — KOHTarno3Hasa BUpycHas MHEKLMS, XapaKTepusy-
I0LLAACA NOBbILIEHNEeM TeMmnepaTypbl Tefa, NoABNeHeM
6yropKoB Ha KOXe, ClIM3UCTbIX 060JTI0YKaX BHYTPEHHNX
OpraHoB, yBennyeHnem numdaTnyecknx y3nos, oTekamu
MOAKOXKHOW KneTtuatku [1, 3].

B HacToALlee BpemMA HOAQYNAPHbLIN AepMaTUT numeeT
LIMPOKOe pacnpocTpaHeHne B cTpaHax AQprKaHCKoro
KOHTUHeHTa, bavxHero BocToka, B Typumu, Upake, Asep-
6aiipKaHe. OTMeueHo noasneHvie 3abonesaxus B Mpeunn,
Cep6un, bonrapuu, MakegoHum [10].

MepBas BCMblWKa HOAYMSAPHOIO iepMaTiTa KPYNHOro
poratoro ckota (HJ KPC) B Poccuiickon OepepaLm 6bi1a
BblABMeHa B mtone 2015 r. B Pecny6nuke [arectaH. K KoH-
Uy 2015 r. B PO 3apeructprpoBaHo 17 oyaros 6onesHu
B 3 cybbekTax: B Pecnybnuke OarectaH (11 ouaros), Ye-
yeHckow Pecny6nuke (4 ouara) n Pecny6nuke CeBepHasn
OceTuA (2 ouara).
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25 mana 2016 r. HO KPC BHOBb 3apernctpupoBaH B Poc-
cum Ha TeppuTopun KpacHogapckoro kpasa. C 29 masano 12
WIOHA Ha TeppuTopun Pecnybnukn [larectaH BbiaBneHo 15
ouaroB AaHHOTO 3aboneBaHVA Ha depmax, rae cogepKa-
nocb 36 645 XMBOTHbIX [4, 9].

BbonesHb HaHOCUT 3HAYUTENIbHbI SKOHOMUYECKNN
yulep6 B CKOTOBOACTBE, Tak Kak BbI3blBaeT CyL|eCTBEH-
HOe CHIKeHMe YA0A MOJIOKa, MOTePHo XMBOW MaccChl Tena.
Y cTenbHbIX XNBOTHbIX OTMeYatoT abopTbl, ObIKKM MOTYT
CTaTb BPEMEHHO WM MOCTOSIHHO 6eCnNogHbIMY.

Mpwv reHepanr3oBaHHOW GopMe 6ONE3HN Ha Tese Ku-
BOTHOIO MOABAAIOTCA HOAYbI (BYrpbl, y3eNKuM) AameTpom
2-7 cM, 0COBEHHO Ha rofioBe, Liee, BbIMEHU U B MPOMEX-
HOCTW. Ha OTAenbHbIX yyacTKax Tena NpouCXoauT CanaHme
y3enKoB 1 06pa3oBaHue A3B. [lopakeHHbIe YUacTKN KOXN
6one3HeHHbI [3].

NcTouHrkom nHdeKLmm ABnsATCA 60NbHbIe XNBOT-
Hble, NepebonesLure U CKPbITble BUPYCcOHOCUTeNM. Bupyc
BbIJENAETCA Uyepe3 NopakeHHble KOXKHble MOKPOBbI, CO
CJIOHO, UCTEUYEHNAMM U3 HOCOBOW NOMOCTY 1 a3, cnep-
mou, moniokom. CornacHo «KoaeKkcy 340pOBbA Ha3eMHbIX
XKMBOTHbIX» M3B, nHKy6aLunoHHbI neproa npu HO KPC
onpepeneH B 28 aHel [1].

[na cneyndunyeckon npodunaktmkm HO KPC ncnonb-
3YIOT FTOMOJIOTMYHYIO MU FeTePONIOrMYHYI0 aTTEHYNPO-
BaHHYI0 BMpPYC-BaKLMHY M3 BMpYyca OCMbl oBel u/unm
OCrbl KO3.

[ina BbipeneHuna n KynbtmerMposaHua supyca HJ KPC
NCMONb3YIOT KYNbTYpY TECTUKYNAPHON 1 MOYEYHOW TKaHU
TenAT v oBeL, deTanbHble KySbTYpbl KNETOK MOYKM U KOXM
KpOJMKa, MMHUN KNeTOK B3POCION MapTbILWKWA Y TNHUN
KNEeTOK MOYKM CUPUNCKOro XOMAYKa. TakKe NPUMEHAIT
KYpViHble SMOPUOHDI, B KOTOPbIX BMPYC Pa3MHOMXaeTca
B TeJie SMOPMOHa U Ha XOPVOHANTAHTOUCHO 060/0UKe,
06pasys ocnyHbl. OCHOBHbIM NPOABNEHUEM LUTONaTMYe-
CKOro AeCTBMA BMpPYCa Ha YyBCTBUTESNIbHbIX KNeTKax fAB-
NAETCA OKPYrNeHne KNeToK 1 OTTOPXKeHMe MopaxeHHbIX
YYaCTKOB MOHOC/OA OT cTekna. Yepes 72-96 4 moHOCIOM
KNeTOK MOYTH MOMHOCTbIO pa3pyLuaeTca [8].

YcTaHOBEeHa BO3MOXXHOCTb BOCNPOW3BEAEHNA NHbEK-
LM Npun SKCNeprMeHTaIbHOM 3apa)KeHUn eCTeCTBEHHO
BOCNPUMMYMBDLIX K HI XUBOTHbIX NyTem BBeAEeHUA UM
BMpyccofeprKallero maTepuana, moay4YeHHoOro n3 nog-
KOXXHOI KneT4yaTKu, MOATrpyAKa, CEMEHHUKOB 6OMbHbIX
KMBOTHbIX 1 HA NePEeBUBAEMOW KyJbType K/IETOK FroHafbl
Ko3bl. [Mpr 3ToM 3a60eBaHVie B OCHOBHOM MpOTeKaeT B TA-
Xenou GopmMe C HanMumMem XapakTePHbIX KINMHUYECKNX
npu3Hakos [2].

Mo paHHbIM NUTepaTyPHbIX MCTOYHUKOB, ANA NPOBe-
AeHnA nabopaTopHbIX UCCefoBaHNi GUONOrMYECKnX
CBONCTB BO36yauTens H ncnonb3yoT sKkcnepumeHTasib-
HOe 3apaKeHrie eCTeCTBEHHO BOCMPUMMUUBbIX XKNBOTHbIX.
YacTb aBTOPOB peKoMeHAyeT NPOBOANTb 3aparkeHune ny-
TeM NOAKOXKHOro BBEEHUA MHPEKLMOHHOro areHTa [1, 2,
5, 6], B TO BpeMA Kak Apyrve Ncnonb3yloT BHYTPVBEHHbIN
nyTb BBeAeHNA Bupyca [7, 8].

Mpwv 3TOM HEO6XOAMMO OTMETUTD, UTO MO NPUYVHE Ba-
prabenbHoOCTM oTBeTHOW peakuynn KPC Ha akcnepumer-
TanbHoe 3apaxeHune Hl y KOHTPONbHbBIX XMBOTHbIX MOXKeET
He HabniofgaTbCA reHepan3oBaHHoOW Gopmbl 6onesHu,
XOTA MOXET ObITb CUNIbHAA MecTHasA peakuua [1].

Llenbto HacToswen paboTbl 66110 NcCNejoBaHVE BO3-
MoXHOCTM aganTaumn Bupyca H KPC K nuHuam nepesu-
BaeMbIX KynbTyp KNeToK, onpefeneHne cTeneHn Hakon-
NeHnA BUPYCa B fAaHHbIX KNETOUHbIX CUCTEMAX, @ TaKKe
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M3yuyeHrie BUPYEHTHbIX CBOMNCTB MOyUYEHHOTO WTaMMa
A1l KPYTNHOrO poraToro cKoTa.

MATEPWAJIbI U METO/bI

MaTonornyecknin Matepman 6bin NOMyYeH Ha TEPPUTO-
pun Pecnybnukn JarectaH B 2015 r. MaTtepuan otoupanu
oT 6onbHoro HI KPC 13 mecT nopakeHun Koxu. ns agan-
Tauwum Bupyca HJl K KynbTypam knetok (KK) ncnonb3sosanu
10% cycneH3nio, MPUroToBJIEHHYIO 13 MOJTyYEHHOrO na-
TONIOrMYeCKOro maTtepuana, n nepesmsaemble KK: A0K-04
(nepesrBaemas nuHua KK roHagpl ko3bl), TA (cybkynbrypa
TeCTUKYN ArHeHka) n TK (cybkynbTypa KneToK TeCTUKy
KO3neHKa).

MoHocnowHyto KK 3apaxanu c agcopbumern Bupyca Ha
Knetkax B TeueHue 14 npu (37+1)°C, c nocneayoLwmnm BHe-
ceHveMm nogaepxuBatowiein cpegpl NCMN ¢ gobaBneHnem
1-2% cbiBopoTKU Kposu KPC. MNMpeaaputenbHo KK oTmbl-
BaJIv OT POCTOBOW cpefbl pacTBopom XeHKca. Cobop Brpyca
NPOBOANAV NPU MNOABAEHNA LUTONATUYECKOro AeNCTBUA
(LrnAa) Ha 80-90% nnowanm moHocnoA. MonyyeHHbIN BY-
pyc XxpaHunu npu Temnepatype MuHyc (80+1)°C.

PenpofyKTrBHYI0 CMOCOGHOCTb BUpPYCa OLIEHMBaNN No
BpemeHu UMNJ, "HTEHCMBHOCTU ero pa3BuUTUA 1 HaKonse-
Huto. OnpepeneHne NHOGEKLMOHHON aKTUBHOCTM BUpYCa
H ocywecTtBnanu nytem mukpotutpoBaHusa B KK AK-04
o6LenpuHATHIM MeToaoM. TUTP BUPYCa BbIUMCIANM MO Me-
Toay Pupa n MeHua u Bbipaxanu B Ig TLlﬂ,so/CM3.

N3yueHune 6rmonormyeckmx CBOWCTB BO3byautens
N KNuHnYecknx npmsHakos HJ KPC nposogunu nytem
BBeleHNA BMpPyCcCcoAepxallero mateprana 12 ronosam
KPC (6bIk1 yepHo-necTpon nopogbl Becom 270-300 Kr)
B Pa3IMyHbIX fO3aX 3apakeHuA. [1nAa 3Toro ncnonb3osanu
CyCMeH3uto NaToNorMyeckoro Matepuana oT KIIMHNYeCKn
60MbHbIX XKNBOTHbIX, @ TAKXKe CYCMNeH3MI0 BUPYCa, NOJyYeH-
Hylo nocne nposefieHna 4 naccaxen Ha KK TA ¢ Tutpom
nHeKUroHHom aktneHocTn 5,0 Ig TLU, /cv?,

MNBOTHbBIX pasgenunun Ha Tpu rpynnbl. 2KUBOTHbIM
1 rpynnbl BBOAUAN BHYTPMBEHHO OUYULLEHHYIO KyNbTy-
panbHy0 XMUAKOCTb B 06beme 2 cM3, 2 Fpynibl — MOAKOX-
HO B 06n1acTV cpefHen TpeTu wen B o6beme 10 cv?, 3 rpyn-
Mbl — CYCMEH3I0 NATONIOrMYeCcKoro MaTteprana B obbeme
10 cm?, NOAKOXHO B 061aCTb CpefHen TPeTu LWen.

3a 3apaKeHHbIMUN KMBOTHbIMU Benu HabnogeHve
B TeueHue 28 cyTok. [1pn 3Tom exxegHeBHO NpoBoAnnach
TEPMOMETPUA U PerncTpaLma KIMHNYECKX NprU3HaKoB
JaHHOro 3aboneBaHus, a TakKe oTbop Npob Gromatepu-
ana (ctabynmsmpoBaHHas KPOBb Y BbleNeHNA N3 HOCOBOW
nosiocTun).

Ha 29 cyTkn nocne 3apaxeHus 6bina nponsseneHa
3BTaHa3MA XXMBOTHbIX ANA fanbHeNLWero nccnefoBaHmna
NaToNnorMyecknx N3MeHeHnn BHYTPEHHVX OpraHoB, Noj-
KOXXHbIX MOpaeHUin n otbéopa nNpob 6uonornyeckoro
MaTepuana.

CneunduryHocTb 3ab6oneBaHua XnBoTHbix HO KPC nog-
TBEPXAanu NOCTaHOBKOW U NCCneaoBaHUAMM Npob 6uro-
Matepuana MeTogamm NoAMMepPasHoOM LenHOW peakumnm
(MLP) n BupycoBbigeneHna Ha KK.

PE3YJIbTATHI U OBCYXAEHUE

Ha nepBom 3Tane nccnegoBaHuii nydanu 4yBCTBU-
TenbHocTb KK K Bupycy HI KPC, pe3synbTtathl agantayum
Bupyca HJ KPC k KK npeacTtaBneHbl B Tabnuue.

M3 paHHbIX TabnuMLbl BUAHO, 4TO Hanbosnee YyBCTBU-
TeNbHbIMW CUCTEMAMU ANA KYNIbTUBMPOBaHUA BUpyca HJ
KPC asnatotca KK A1K-04 n TA. 3apaxeHne 24-48-yaco-



Tabnuua
PesynbTatbl agantauuu Bupyca HogynapHoro gepmartuta KPC k kynbTypam Knetok

Kynerypa Kon-8o Bpems TUTp UHGEKIUOHHOiA

KNeToK naccaxeii KynbTBMPOBAHWA, aKTUBHOCTH,
4 lg TUA, /om®

1 144-168 3,0

2 120 40

ADK-04 3 7 40

4 4 45

5-13 48 50

1 168 35

2-4 48 40

> 48 45

T 6 48 55

7-9 48 50

10 7 50

1n-13 72 45

L 168 15

TK 2 120 om.

3 120 omp.

10

Bon KK Brpyccofepxallen cycrneHsnen, NpuroTosieH-
HOW 13 MAaTONOrMYecKoro Mmatepuarna, Bbi3blBano cnewm-
duyeckylo fereHepaLmio KNeTok MOHOCNOA B BUAE WX
OKPYrAeHWA, YaCTUYHOrO OTC/I0eHMUA OT CTeKna u no-

Puc. 1. 3meHeHUe memnepamypel mesia XU8omHbIX
(cpedHee no epynnam)
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ABMIEHNA KPYMHbIX KOHrnomepaTos. [1pn 3TOM Ha ypoB-
He 2-3 naccaxen Bupyc BbisbiBan UMM Ha nnowagn
70-80% yxe yepes3 48-72 4 KynbTMBMpPOBaHUA. TUTP
Bupyca 6bin1 B npegenax 4,0 Ig TUA, /cwm’. K 5-6 nacca-
XKy MHOEKLMOHHAs akKTVBHOCTb BUPYCa YBeNnumuiach 10
5,0-5,51g TUA, /cm.

MNMocne npoBepeHna 9 naccaxa B KK TA cpokn cneym-
duryeckon gereHepauumn KNeTok yBennunamnucy fo 72 u,
BbIABAANIOCh HEKOTOPOE CHMKEHWE TUTPA MHPEKLMOHHOM
aKTMBHOCTYW BUpYca A0 4,0-4,5 Ig TUA, /cw.

B KK A0K-04 aktnBHOCTb Bupyca Hl KPC B TeueHue
5-11 naccaxke Haxogunacb Ha O4HOM YPOBHE 1 COCTaB-
nana 5,0 lg TUA, /cw.

KK TK oka3anacb HenpurogHowm AnA nosyyeHns Bupyc-
HOW CyCrneH3nu.

Takm ob6pa3om, B pesyrbTaTe NPOBefEHHbIX NCCNefo-
BaHUI 6bIno ycTaHoBneHo, uto KK ALK-04 n TA ssnsioTca
YyBCTBUTENbHOW U 3bPEeKTUBHON cucTeMow Ans nonyde-
HWA CYCMEeH31N C BbICOKOW KOHLeHTpaLumen Bnupyca n Mo-
ryT 6bITb MCNONb30BaHbI ANA NPOBeAeHUA AaNbHeNLWNX
nccnenoBaHun.

PesynbTaTbl nccnefoBaHWi NOCYXXUIM OCHOBaHMEM
OnA genoHmpoBaHua wramma supyca HO KPC B Konnek-
LMi0 WTaMMOB MUKpoopraHusmos OIBY «DepepanbHblii
LIeHTP OXpaHbl 340POBbA KUBOTHbIX» (DIBY «BHUN3XK»)
noj perncTpauroHHbIM Homepom (ccbinkoi) «BHI/Oare-
cTaH/2015 (guarHoCTnYecKunin)».

CnepytoLuen Lenbto MCCnefoBaHUin ABNANOCH U3yYeHne
KINUHNYECKMX Npu3HaKoB HI, BO3HMKaKOLWWX y eCcTeCcTBeH-
HO BOCNPUMMYMBbIX *KMBOTHbIX NPW BBEAEHW BUPYCCO-
fepxallero matepwna, NpUroToBIEHHOIO Ha OCHOBE NOJy-
YeHHOro WTamma.

M3 paHHbIX, NpefcTaBNeHHbIX Ha puUc. 1, BUAHO, YTO
Y XMBOTHbIX 1 Fpynnbl Ha 9 CyTKM Noce 3apaxeHuns 6bi10
OTMEeYeHO MoBblleHne TemnepaTypbl Tena go 40,0°C
n Bbiwe, yepe3 11 cyTOK TemnepaTypa CHUXanacb Ao
BepXHel rpaHuLbl HopmMbl. O[HOBPEMEHHO C pa3BUTUEM
rmnepTepmmmn y XMBOTHbIX Habnohany NoABeHVEe Cepo3-
HbIX NCTEYEHWI N3 HOCOBOW NOSIOCTU Y NEPBbIX KINHMYe-
CKUX NPY3HAKOB UHbEKLUMM (yrHeTEHMe, OTKa3 OT KOpMa).
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Y KMBOTHbIX 2 1 3 rpynn NoBblleHVe TemnepaTypbl
Tena fo 40,9 n 40,3°C peructprposanv Ha 11 1 12 cyTku
nocsie 3apakeHunsa COOTBETCTBEHHO (puc. 1).

Ha 9-10 cyTKn nocne 3apakeHunaA y >KMBOTHbIX 1 rpyn-
nbl OTMeYanu nNpossieHne poseon pasmepom ot 0,5 go
2,5 cM Kpyrnow, oBanbHOW MAN HENpPaBUIIbHON GopMmbl
B 0611aCTV NPOMEXHOCTU, Ha BHYTPEHHEN NOBEPXHOCTH
6enep, OTEYHOCTb MOLIOHKY, EAUHUYHbIE YIOTHEHUA
(puc. 2). Heo6xoanMO OTMETUTb, YTO NPV NPOABNEHUN
nepBbIX KNNMHUYECKUX MPU3HAKOB MHOEKUNN Y XKNBOT-
HbIX T rpynnbl OTMeYanocb NOBbllWEHWe TeMnepaTypbl
Tena n ceposHble BblgeNeHNA N3 HOCoBOW nosoctu. MNpu
nccnefoBaHny NPo6 CMbIBOB 13 HOCOBOW NMOAOCTY METO-
nom MNUP 6bin BbiAaBneH reHom supyca HI KPC. NMepurog
BYPEMUN COCTaBAN 9-18 CyTOK C MOMEeHTa 3apakeHnsA
KUBOTHbIX.

Ha 11-12 cyTKn Ha BCem Tefnie XXMBOTHbIX (Kpyn, 3a4-
HMe KOHEeYHOCTM, B 0611acTu CNnHbI 1 Ha rosiose) 6bii1o
OTMEUYEHO MOoABMIEHME YNIOTHEHUI N HEGONBLUNX HOAYN
pa3mepom oT 0,5 10 2 CM, OTEKOB B 06/1aCTU 3aMACTHbIX
1 JIOKTEBbIX CYyCTaBOB.

Ha 14 cyTKn Konnyectso HOAYyN yBENNYUIOCh B 2-3
pa3a. OH¥ 6bIIM KPYrnoii, OBafibHOM Y HEMpPaBUSIbHOW
dopmbl (pa3mep oT 1 o 4 cMm) 1 NOKaNM30BanuCh No Bcemy
Teny. B oTAenbHbIX MecTax Hogy bl 06beAVHANNCH 1 06-
pa3oBbIBaNi KOHIIOMePaTbl pasmepom o 5-6 cM. KoHb-
IOHKTUBA rna3s bbina runepemmpoBaHa. MoBepxHOCTHble
numdaTnyeckme y3nbl (NpeanonaToyHblii, NOAYENtOCTHON,
NOAKOJNEHHbIN 1 B 06nacTn naxa) 6binn yBennyeHbl npu-
MepHoO B 1,5 pasa. KnBOTHble Obiny yrHeTeHbl, OTKa3biBa-
JINCb OT KOPMa.

Ha 20 cyTKu 6bl10 OTMEUEHO CHIPKEHVE TemMMepaTypbl
Tena pgo 39,0°C. Ha mecte o6pa3oBaHuA NepBbiX HOAYI
B 0611aCTV MOPAbI, MOLLOHKW 1 BHYTPEHHEe MOBEPXHOCTA
6epapa npomncxoanno obpasoBaHme CTpynbes (puc. 3).

B pe3ynbraTe NaTonoroaHaTOMMYeCKOro BCKPbITUA XK-
BOTHbIX OblJIO YCTaHOBIEHO: MHOMXECTBEHHbIE MOPaXKeHUA

Puc. 2. Ome4yHOCMb MOWOHKU, pO3€e0/ibl 8 06/1acmu
MOWOHKU U npomexHocmu pasmepom om 0,5 00 2,5 cm
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B MOAKOXHOW KneTyaTke B 06/1aCTh Kpyna, MOACHNYHON
06nacTu 1 CNvHbl, XapakTepusywlmecs obpasoBaHem
V3bA3BNEHUI PA3INYHOrO AnameTpa (puc. 4); 3arnoToy-
Hble, MOBEPXHOCTHbIE LWelHble 1 nuMdaThyecKne y3nbl
KONEHHOW CKNaaKu 6binn yBenmyeHbl 1 runepemmnpoBa-
Hbl (pUC. 5); Ha cAM3MCTON 06ONOYKe NKULLEBOAA U TPa-
Xeun MeNINCb He3HaunTeNnbHble N3bAa3BaeHna o 0,5 cm
(puc.6,7).

Y XMBOTHbIX 2 rpynMnbl Ha 5 CyTKN nocne 3apakeHusa
Ha MecTe BBefeHMA 06pa3oBbiBaNNCb 6one3HeHHble
YNIOTHEHUA B 0651aCTN MOJKOXKHOW KNeTYaTKN pa3mepom
7-8 cm, Npv 3TOM Ha 14 CyTKM UX pa3mep yBenn4ymBancsa
[0 12-13 cm. MoBepXHOCTHbIe NMMMdaTUYECKUE Y3ITbl TaK-
e 6blny yBenuyeHbl. Ha 18 cyTKM ynnoTHeHMA Ha mecTe
BBeJeHVA YMeHbLIanucb Ao 6-8 cm 6e3 pa3BuTrA Xapak-
TEPHbIX KIMHNYECKNX MPU3HAKOB UHMEKLMM [0 KOHLA
HabnogeHuA.

Mpn natonoroaHaTOMNYECKOM BCKPbITUN XKUBOTHbIX
2 rpynnbl 6bINO BbIABNEHO yBENUYEHVE 3arfIOTOYHDbIX,
NMOBEPXHOCTHBIX WeNHbIX nuMdaTnyecknx ysnos. Ha
CNM3KNCTON 060N0YKe TPaxen UMENNCb MHOXeCTBEHHble
KposousnuaHua (puc. 8). Ha mecTe BBeaeHNA BUPYCCo-
fAepxallen CycneH3nm oTMeYeHbl y4acTKM nopaxeHusa
TKaHU C Np13HaKamuy Hekpos3a (puc. 9). B obnactu ronosbl
1 NpeArpyAvHHON 061acTn NOAKOXKHaA KneTyaTka bbina
oTeyHa.

Y KMBOTHbIX 3 rpynmnbl Ha 6-7 CyTKN Mocne 3apake-
HMA Ha MecTe BBefleHNA 06pa3oBbIBaNINCh YMIOTHEHUA
B 06/1aCTV NMOAKOXKHOW KNeTyaTKky pasMepom 5-6 cm, Ha
14 cyTKM nx pasmep ysenuumsanca go 10-11 cm. Nosepx-
HOCTHble NMMPaTNYeCKme y3Jibl TakKe OblIn yBeNUYeHbI.
Ha 18 cyTKn ynnoTHeHnA Ha mecTe BBefEeHNA YMeHbLua-
NNCb A0 6-8 cM 6e3 pPa3BUTKA XapaKTEPHbIX KIMHUYECKUX
NpW3HaKoB NHPeKL MM A0 KOHLA HabnogeHns.

Mpn natonoroaHaTOMUYECKOM BCKPbITUN XKUBOTHbIX
TpeTben rpynmbl 6bI10 BbIABNEHO yBEIMYEHUE 3ar10Tou-
HbIX, MOBEPXHOCTHbIX LWelHbIX MMMdaTnyecKnx y3nos. Ha

Puc. 3. MHO»@ecmeeHHble yn/iomHeHus,
Ccmpynbs 8 061aCMU 207108bI




Puc. 4. MHoxecmeeHHble u3vA38/1eHus
8 06/1aCMU CNUHbI U NOACHUYbI

Puc. 6. MopaxkeHus ciusucmoti 060/104KU Nuwesooa
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CNM3NCTON 060oMoUKe NULLLIEBOAA NMENTNCb HE3HAUNTENb-
Hble n3bAasBneHua 1o 0,4 cm (puc. 10). Ha mecTte BBeaeHusA
BMPYCCOAep»KaLle CycrneH3nn Obiny oOTMeYeHbl y4acTKu
nopakeHusA TKaHM C Npr3HakaMm HeKpo3a (puc. 11).

3AKNIOYEHUE

B pe3ynbraTe npoBefeHHbIX UCCNeA0BaHUN YCTaHOB-
NEeHO, YTO NepeBUBaeMasn NNHUA KyNbTypbl KNETOK roHa-
Ibl Ko3bl (A1K-04) n cybkynbTypa TecTUKyn sirHeHKa (TA)
OKaszanucb YyBCTBUTENbHON 1 3PdeKTUBHOW cncTeMon
[NA NONyYeHUA BUPYCHON CYCNeH3Mm C BbICOKOWN KOHLEH-
Tpauuen Bupyca 1 MoryT 6biTb MCNOJIb30BaHbI ANA NPO-
BefleHNA AaNbHENLLNX NCCNefOBaHNIA.

Mpu 3apaeHnmn ecTecTBEHHO BOCMPUMMUMBDLIX MU-
BOTHbIX BUPYCCOAEPKallM MaTepuranioM BOCNpon3Be-
[leHa reHepanunsoBaHHaa popma nHpekunn. Cneynduny-
HOCTb 3ab60neBaHMA XKMBOTHbIX noATBepxkaeHa MLP-
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Puc. 5. lopaxxeHue nogepxHOCMHO20 WeliHO20
SluMpamuyeckozo y3na

Puc. 7. lMopaxkeHus cauzucmoli 060104KU mpaxeu

nccnefoBaHnAMM 6uomMaTepuana  METOLOM BUPYCOBbI-
JeneHus.

Wramm «BHO/OarectaH/2015» 6bin genoHUpoOBaH
B Konnekuuio Wwrammos MukpoopraHusmos OrbY «®e-
LepanbHbIl LEHTP OXpaHbl 340POBbA KUBOTHbLIX»
(OrBY «BHUW3X») nop perncrpauMoHHbIM HOMEPOM
(ccbinkon) «BHO/Oarectan/2015 (GrarHOCTUYECKIM)».
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SUMMARY

The paper presents data on studied properties of lumpy skin disease virus adapted to goat
gonad and lamb testicle cell cultures. Experimental infection of cattle with the obtained
strain of lumpy skin disease virus induces systemic infection.

Key words: lumpy skin disease virus, cell culture, infectivity, pathological material,
subcutis, clinical signs, generalization.
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INTRODUCTION

Lumpy skin disease (LSD) is a contagious viral infection
characterized by rise in the body temperature, nodules on
skin, internal organ mucous membranes, enlargement of
lymph nodes and subcutis edema [1, 3].

Currently LSD is widely spread in the African countries,
Middle East, Turkey, Iraq and Azerbaijan. The disease has
been also registered in Greece, Serbia, Bulgaria and Mac-
edonia [10].

The first LSD outbreak in cattle in the Russian Federa-
tion was reported in July 2015 in the Republic of Dagestan.
By the end of 2015 17 outbreaks of the disease were reg-
istered in the RF in three administrative subjects: Republic
of Dagestan (11 outbreaks), Chechen Republic (four out-
breaks) and Republic of North Ossetia (two outbreaks).

On May 25, 2016 LSD was registered in Russia again in
the Krasnodar Krai. 15 LSD outbreaks were detected in the
Republic of Dagestan on farms, where 36,645 animals were
kept [4, 9].

The disease causes significant economic losses in ani-
mal production as milk yields and live weight of animals

reduce greatly. Pregnant cattle may abort and bulls may
become sterile temporarily or permanently.

When the disease is systemic nodules (lumps under
the skin, 2-7 cm in diameter) appear on the animal body,
especially on the head, neck, udder and in the perineum.
Some nodules may fuse and form ulcers. The affected skin
is painful [3].

The source of infection is diseased animals, and conva-
lescent or latent virus carriers. The virus is shed through af-
fected skin, with saliva, nasal and ocular discharge, semen
and milk. In accordance with the OIE Terrestrial Animal
Health Code LSD incubation period is 28 days [1].

For LSD specific prevention homologous or heterolo-
gous attenuated virus vaccine based on sheep and/or goat
pox virus is used.

For the purposes of LSD virus isolation and culture the
following cell/tissue cultures can be used: testicle and kid-
ney tissue cultures of calves and lambs, kidney and skin cell
cultures of rabbit fetuses, marmoset cell line and golden
hamster kidney cell line. Chicken embryonated eggs can
also be used; the virus grows in the embryo body and on
chorioallantoic membrane producing pox lesions. The
major feature of virus cytopathic effect in sensitive cells is
rounding of cells and detachment of affected monolayer
parts from the glass surface. In 72-96 hours the cell mon-
olayer is almost totally destructed [8].

It is possible to reproduce infection by experimental
infection of LSD naturally susceptible animals with virus-
containing material derived from subcutis, dewlap and
testicles of diseased animals and using goat gonad con-
tinuous cell line. In this case the disease is usually severe
with specific clinical signs [2].

Based on the published data experimental infection of
naturally susceptible animals is used for laboratory test-
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ing of LSD agent biological properties. While some authors
recommend to infect animals by subcutaneous injection of
the infectious agent [1, 2, 5, 6], the others use intravenous
inoculation of the virus [7, 8].

It should be noted that due to variability of cattle re-
sponse to infection with LSD virus, control animals may not
demonstrate systemic disease, though the local reaction
may be strong [1].

The aim of the study was to analyze the potential of LSD
virus adaptation to continuous cell line cultures, to deter-
mine the levels of virus accumulation in the mentioned
cell systems and to examine virulent properties of the ob-
tained strain in relation to cattle.

MATERIALS AND METHODS

Pathological material was obtained in the Republic
of Dagestan in 2015 from skin lesions of an LSD affected
animal. To adapt LSD virus to cell cultures 10% suspen-
sion prepared from pathological material and continuous
cell lines (YaDK-04 - goat gonad continuous cell line; TYa
—lamb testicle subculture and TK - kid testicle cell subcul-
ture) was used.

Cell culture monolayer was inoculated and virus was
absorbed to cells for an hour at 37+1°C, then semisyn-
thetic nutrient medium with 1-2% cattle sera was added.
Before that cell culture was washed with Hank'’s solution to
remove growth medium. Virus was harvested when cyto-
pathic effect (CE) was seen in 80-90% of monolayer surface
area. The harvested virus was stored at minus 80+1°C.

Virus reproductivity was evaluated by time of CPE ap-
pearance, virus growth intensity and accumulation rate.
LSD virus infectivity was determined by microtitrating in
YaDK-04 cell culture using a standard procedure. Virus ti-
tre was calculated using Reed and Muench method and
expressed in Ig TCD, /cm?.

LSD virus biological properties and clinical signs were
studied by inoculation of virus-containing material to 12
cattle (black-pied bulls, 270-300 kg of weight). For this
purpose the suspension of pathological material from
clinically diseased animals and viral suspension obtained
from four passages in TYa cell culture with infectivity titre
of 5.01g TCD, /cm? was used.

The animals were divided into three groups. Group 1
animals were inoculated intravenously with purified cul-
ture fluid in the amount of 2 cm?, Group 2 animals were in-
oculated subcutaneously into the middle third of the neck
at the dose of 10 cm® and Group 3 animals were inoculated
subcutaneously into the middle third of the neck with
pathological material suspension at the dose of 10 cm?3.

Infected animals were observed for 28 days. Every day
the body temperature and clinical signs were recorded and
samples of biological material were taken (stabilized blood
and nasal discharge).

On Day 29 post inoculation the animals were eutha-
nized for further examination of pathological lesions of in-
ternal organs, subcutaneous lesions and sample collection.

Samples of biological material were tested with PCR
and virus isolation in cell culture to confirm LSD infection.

RESULTS AND DISCUSSION

At the first stage cell culture sensitivity to LSD virus was
studied. The results of LSD virus adaptation to cell culture
are shown in the table below.

The table shows that the most sensitive cell cultures to
LSD virus culture are YaDK-04 and TYa. When 24-48 hour
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cell culture was inoculated with virus containing sus-
pension prepared from pathological material it induced
specific degeneration of monolayer cells manifesting
in cell rounding, partial detachment from the glass sur-
face and formation of large cell clusters. At passages 2-3
the virus caused CPE in 70-80% of the area already in
48-72 hours of culturing. Virus titre was within the range
of 4.01gTCD, /cm’. By passage 5-6 the infectivity increased
up to 5.0-5.5Ig TCD, /cm’.

After passage 8 in TYa cell culture the duration of spe-
cific cell degeneration increased up to 72 hours and virus
infectivity titre fell down to 4.0-4.5 g TCD, /cm?.

In YaDK cell culture LSD virus activity remained on the
same level during passages 5-11 and was 5.0 Ig TCD, /cm?®.

TK cell culture turned out to be unfit for virus suspen-
sion preparation.

Thus, it was established that YaDK-04 and TYa cell cul-
tures are sensitive and effective systems for the prepara-
tion of highly concentrated virus suspension and can be
used for further research.

Test results served as a basis for LSD virus depositing in
the Microorganism Strain Collection of the FGBI «Federal
Centre for Animal Health» with «VND/Dagestan/2015 (di-
agnostic)» reference number.

The next target of the research was to study LSD clini-
cal signs in naturally susceptible animals when inoculated
with virus-containing material prepared based on the iso-
lated strain.

Figure 1 shows that Group 1 animals demonstrated rise
in the body temperature up to 40.0°C and higher on day 9
postinoculation and in 11 days the temperature decreased
down to upper normal level. In parallel to hyperthermia

Table
Lumpy skin disease virus adaptation to cell culture

Cell culture No. of passages Time of culture Infectivity titre,
- 0f passag process, hours g TCD, /em’
1 3.0

144-168
2 120 4.0
YaDK-04 3 72 4.0
4 48 45
5-13 48 5.0
1 168 35
2-4 48 4.0
5 48 45
TYa 6 48 55
7-9 48 5.0
10 72 5.0
11-13 72 45
1 168 15
TK 2 120 oTp.
3 120 oTp.
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Fig. 1. Changes in animal body temperatures (average values by groups)

animals suffered from nasal serous discharge and initial
clinical signs of infection (depression, anorexia).

Animals from Groups 2 and 3 rise in body temperature
up to 40.9 n 40.3°C was registered on days 11 and 12 post
inoculation, respectively (Fig. 1).

Scrotal edema, sporadic clumps and roseolas, 0.5 to
2.5 ¢cm in diameter, of round or irregular forms were ob-
served in the perineum and on internal parts of thighs of
animals from Group 1 (Fig. 2). It should be noted that when
first clinical signs of infection were manifested Group 1 ani-

Fig. 2. Scrotal edema, 0.5-2.5 cm roseolas
on scrotum and in perineum

mals also demonstrated fever and nasal serous discharges.
LSD virus genome was detected in nasal swabs by PCR.
Viremia lasted for 9-18 days post infection.

Ondays 11-12 clumps and small nodules, 0.5 to 2 cmiin
diameter, were found on the whole body of animals (rump,
hind limbs, back and head) as well as edemas of carpal and
elbow joints.

On day 14 the number of nodules increased by 2-3 times.
They were round, oval or irregular in form (1-4 cm in size)
and distributed all over the body. In some places the nod-

Fig. 3. Numerous clumps and scabs
on the head
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Fig. 6. Lesions of esophagus mucosal membrane

ules fused and formed plaques, 5-6 cm in size. The conjunc-
tivitis was hyperemic. Superficial lymph nodes (prescapular,
submandibular, popliteal and inguinal) were enlarged by
1.5 times. Animals were depressed and refused from feeding.

On day 20 the temperature decreased down to 39.0°C.
The initial nodules on the head, in the perineum and on
internal parts of thighs formed a hardened crust (Fig. 3).

The necropsy of animals demonstrated the follow-
ing post-mortem findings: numerous subcutis lesions of
rump, loin and back characterized by ulcers of different
size (Fig. 4); retropharyngeal, superficial cervical and pop-
liteal lymph nodes were enlarged and hyperemic (Fig. 5);
insignificant ulcers on esophagus and tracheal mucosal
membranes up to 0.5 cm in size (Fig. 6, 7).

Painful clumps, 7-8 cm in diameter were formed in
subcutis at the injection site of Group 2 animals on day 5
post infection and on day 14 their size increased up to 12-
13 cm. Superficial lymph nodes were also enlarged. On day
18 the clumps became smaller (6-8 cm in diameter) and no
specific clinical signs of infection were manifested till the
end of observation period.

Postmortem findings included enlargement of ret-
ropharyngeal and superficial cervical lymph nodes. Nu-
merous hemorrhages were detected on the tracheal mu-
cosal membrane (Fig. 8). At the site where virus-contain-
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Fig. 7. Lesions of tracheal mucosal membrane

ing suspension was injected necrotized tissue was found
(Fig. 9). Subcutis of the head and dewlap was edematic.

Clumps, 5-6 cm in diameter were formed in subcutis at
the inoculation site of Group 3 animals on days 6-7 post in-
fection and on day 14 their size increased up to 10-11 cm.
Superficial lymph nodes were also enlarged. On day 18 the
clumps became smaller (6-8 cm in diameter) and no spe-
cific clinical signs of infection were manifested till the end
of observation period.

The necropsy of the animals from Group 3 revealed
enlargement of retropharyngeal and superficial cervical
lymph nodes. Small ulcers (up to 0.4 cm) were found on the
esophagus mucosal membrane (Fig. 10). At the site where
virus-containing suspension was injected necrotized tis-
sue was found (Fig. 11).

CONCLUSION

The study results demonstrate that goat gonad contin-
uous cell line (YaDK-04) and subculture of lamb testicles
(TYa) are sensitive and effective systems for the prepara-
tion of highly concentrated virus suspension and can be
used for further researches.

Infection of naturally susceptible animals with virus-
containing suspension reproduces systemic infection. The
disease was confirmed by PCR and virus isolation.
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Fig. 8. Numerous hemorrhages in tracheal mucosal
membrane

Fig. 10. Lesions of esophagus mucosal membrane

«/ND/Dagestan/2015» strain was deposited in the Mi-
croorganism Strain Collection of the FGBI «Federal Centre
for Animal Health» (FGBI «ARRIAH») with «VND/Dagest-
an/2015 (diagnostic)» reference number.
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PE3IOME

MpoaHanu3vpoBaHbl pe3yNbTaTbl MeXAyHAPOAHbIX MexNabopaTopHbIx KBanudukawy-
OHHBbIX CIMYUTENbHBIX UCTIbITaHMIA MO AMATHOCTUKE ALLYPa, NPOBEAEHHbIX PehePeHTHOI
nabopatopueit uarHoctukm Awypa Or6Y «BHUU3X» 8 2013-2015 rr. B ncnbitanmax
npuHumany yuactve 10 nabopatopuii 3 7 ctpa CHI, 8 Tom uncne u3 Pecny6nmkn Kasax-
ctaH, Pecnybnukn Apmenna, Pecnybnuku Monposa, Pecnybanku benapych, Asepbaiia-
XaHckoi Pecnybnuku, Pecnybnnkn Tagxukuctas, Kbiprobiackoil Pecny6nuku, u 5 nabopa-
Topuii OTBY «BHUN3X».

KnioueBble cnioBa: Mexn1abopatopHble CIMUUTENbHbIE UCTIbITaHNs, NabopaTopHas Ana-
THOCTUKA, ALLYP, UMMYHODEPMEHTHBIi aHanu3.

BBEAEHWE

O6s3aTenbHbIM TPeO6OBaHVEM K AUArHOCTMYECKIM Na-
60paToOpHbIM UCCIefOBaHNAM ABMAETCA JOCTOBEPHOCTb
nosiyyaembIx pe3ynbTaToB. [103TOMy HernpemMeHHoe yc-
noBuve HafleXHOoW aHanMTMYeckoln paboTbl AnarHocTnye-
CKMX NnabopaTopuini — KOHTPOJb KauyecTBa NpPOBOAMMbIX
nccnefoBaHuWin, B TOM YMCIIE Y B UCCNIE[0BaHNAX Ha ALLYP.
PekomeHnpauun MexayHapofHol opraHnsauum cTaHaap-
Tu3aumm (ISO) npegycmaTprBaloT yCioBrA obecrneyeHuns
KayecTBa BCeX 3TaroB 1abopaTopHOro TecTpoBaHus [2,
3]. C 310l uenbto BcemmpHasa pedepeHTHasa nabopatopus
(BPJ1) ®AO/M3bB no Awypy (IAH, Pirbright, UK) nposogut
exeropHoe KBanMpunkaLMoHHOe TeCTUpOBaHe Ana pede-
PEHTHbIX TabopaTopuii.

ABnascob PermoHanbHol pedpepeHTHOI nabopaTtopuen
M3B no awypy n PedepeHTHbIM LeHTpom OAO no Awy-
py AnAa ctpaH LlenTpanbHon A3um n 3anagHon EBpasuuy,
OrBY «BHUW3X» Takke NpuHMMaeT akTVBHOE yyacTue
B NMOAOGHbIX MePONPUATUAX. DTO NO3BOJIAET COBEPLLEH-
CTBOBaTb MpPUMeHAILMeCcs B TabOPaTOPHON NpakTuKe
AVarHOCTUYEeCKNe TecCT-CUCTEMbI, NOBbIWATb KayecTBO
MOHUTOPUHIOBbIX MCCNefoBaHN Ha Awyp [1, 2, 4, 5.

Takxke ogHoM 13 3agay PervoHanbHom pedepeHTHON
nabopatopun M3b no Awypy aenseTca obecrneyeHve ro-
TOBHOCTV NlabopaTopWii, BXOAALLMX B 30HY KYPUPOBaHNS,
K MPOBeAEeHNI0 ANarHoCTUYECKUX MePONPUATAIA B Cllyyae
Yrpo3bl U/Vnu BO3HWKHOBEHMA ALlypa, K 6bICTpon 1 Ao-
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cToBepHON naeHtTndUKauum n guddepeHumaumm nHdek-
LIIOHHOTO areHTa, Bbi3blBalOLLEro Be3UKYNAPHbIA CUHAPOM
y BOCMPUMMYMBbIX XUBOTHBIX, @ TaKKe K NpoBefeHUIo
OL€HKM MMMYHHOTO CTaTyca NorofoBbsA, BaKLMHNPOBaH-
HOro NPOTKB ALLypa.

[nsa 3Ton uenu B Nnepuopf ¢ gekabpsa 2013 r. no anpenb
2014 r. 6bInM NpoBefeHbl NepBble KBaNnUpUKaLNOHHbIE
MexlabopaTopHble CIMYMTESIbHbIE NCMbITAaHWA MO Aua-
rHocTuke Awypa (MC-2013/2014). B ucnbitaHnax npu-
HANM yyacTue 20 onepaTopos 13 5 nabopaTtopuii CTpaH
6nkHero 3apybexbs, BKtovas KaszaxctaH, Kblprbi3cTaH,
ApmeHnio, AsepbangxaH, Mongosy, n 5 nabopatopuii
OIBY «BHUN3X». C okTabps no gekabpb 2015 r. cnnuu-
TesbHble UCMbITaHKA MO AVArHOCTUKe Alypa 6binn npo-
BeAeHbl BTopoi pa3 (MCU-2015) n oxsaTtunu 9 nabopaTo-
puii n3 6 ctpar CHI, B Tom uncne KasaxctaH, Kblprbi3cTaH,
ApmeHuio, Mongosy, benopyccuio n TagKukmcTaH.

B paHHOM cTaTbe nNpeacTaBfieH aHanu3 pesynbraTos
npoBefeHHbIX UCMbITAHWUIA.

MATEPWAJIbI U METOAbI

Juazrocmuyeckue mecmel. B paboTe ncnonb3oBanu au-
arHocTuuyeckue Habopbl NnpomnssoacTea OrbY «BHUMN3MK»:
«Habop ana BbifABNEHMA aHTWUIeHa BUpYCa fAllypa NMMYy-
HOpEPMEHTHBLIM aHanM3om», «<Habop ans onpepeneHns
NPOTUBOALLYPHbIX aHTUTEN B CbIBOPOTKE KPOBU »KUBOT-
HbIX B MMMyHOdEpPMeHTHOM aHanu3e», «Habop gna nm-
MyHOEPMEHTHOW ANArHOCTUKY BE3VKYNAPHOI 60ne3HN
CBUHeW». Peakuuio NpoBOAUNIM COrNacHO NHCTPYKLUAM
K Habopam.

TakXe AnA NOATBEPXKAEHWA Pe3ynbTaToB UMMYHO-
depmeHTHOro aHanm3a (MMA) 3apybexHble y4acTHUKK
ncrnonb3oBanu Habop peakTVBOB ANA NPoBefdeHNA No-
nmepasHon uenHoi peakumm RT-PCR «FMD» (Tetracore,
USA), FMDV Antigen Detection ELISA (IZSLER, Brescia, Italy
& IAH, Pirbright, UK), SPCE for Antibodies to FMDV (IZSLER,
Brescia, Italy), FMDV ELISA KIT for detection of Antigens
Serotypes O, A, C, Asial (IAH, Pirbright, UK), FMDV NS Ab
ELISA (ID-VET, France), Habop An1A BbIABIEHNA aHTUreHa BU-
pyca swypa metogom PCK (6rodabprika «AnTbiH-Tambip»,
Kbiprbizckas Pecny6nuika). MocTaHOBKY peaKkLuii ocyLecT-
BJIASIN COFNIACHO PEKOMEHAaLUAM NPON3BOAUTENEN.



