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BcTtynneHune. BupycHas remopparudeckas cen-
TMuemMms dopenn — 3To OCTPOE BbICOKO KOHTArmo3Hoe
3ab0neBaHns NPECHOBOAHbLIX U MOPCKUX BUOOB PbIO,
BbI3bIBaemoe padaosupycom VHSV (Viral hemorrhagic
septicemia virus) [5]. 3abonepaHne xapakTepusy-
€TCA MHOXECTBEHHbIMU KPOBOU3NUSHUSIMU B Opra-
Hbl U TKa@HW, NMOPaXEHMEM MEeYEeHU, MoYeK N 3akaH4yu-
BaeTcsl maccoBol rméenbto pbldbl (0T 50 go 100 %).
Bos3byautenem paHHoro 3aboneBaHus  SBRsSieTcs
PHK-copepxawmin Bupyc, oTHocswminca k poay No-
virhabdovirus. [7,6]. MoTeHunanbHyt0 ONACHOCTb ANs
YKpaunHbl COCTaBNSAOT BCMbILKK 3aboneBaHnin pold oT
VHSV B conpenenbHbIX CTpaHax, Takux kak [lonblia,
Typuus n Poccusa [4,5,6].

C HayanoMm aKkTUBHOr 0 pPa3BnTUS GOPENEBOro puibo-
BOACTBA B YKpanHe KOAM4ecTBO 3aboneBaHuin MHDEK-
LMOHHOW 3TNONOrnun y 9Tmx pbid yBennumnock. B ceaau
C OFPOMHOI NOTEHUMANBLHOM Yyrpo30i 3aHeceHns VHSV
B CMeLManm3npoBaHHble pblibHblE X0359ACTBA YKpanHbl,
BO3HWKJIA HEOOXOAMMOCTb BCECTOPOHHEIO U3YYEHUS
OGronornyeckmx ocobeHHocTen aToro BMpyca.

Llenblo [aHHOrO mccnepoBaHuUs Obl1O0 YCTaHO-
BUTb NATOrEHHOCTb U3onatoB VHSV B ycnosusx in vitro
Ha KynbType KNEeTOK 1 in Vivo Ha cerofietkax pany>Hom

dopenu.
O6GbekT U mMeToabl uccnepoBaHus. Bupychi:
BMPYC remmopparnm4eckom centmuemumn dopenn:

wTtamm «DH4p101»; nzonartsl PL-1 (6,8 Ig TLLAS50/cm?),
PL-2 (6,2 Ig TUA50/cm?), npepocTaBneHHble npode-
copoM Exn AHTuxoBuyem, HaumoHanbHblhi IHCTUTYT
BeTepuHapu (Mynaebl Monbwa), nzonat M-1 (6,3 Ig
TUA,,/cm®) nsonar na xosancTs B Poccum (BU3B, npe-
pocTaBneHHbIn 3assanoson E. A). Bupycel nogoepxu-
Bann B nabopartopHoii konnekuun NP HAAH.

lMepeBuBHbIE  KYNbTYPbl  kneTok pblb: RTG-2-
U3 roHan panyxHon ¢openun O. mykiss [10]. FHM
— N3 XBOCTOBOrO CTEONs 4YEpHOro TOJICTOrosoBa
(Pimephales promelas) [8].

lutarenbHbie cpenbl, PacTBOPbI M CbiIBOPOTKM: MEM
BSS XeHkca, cbiBOpoTka ambpuoHaneHas (FCS), pac-
TBOp TpuncuHa (0,25%), pacteop BepceHa(0,02%),
1M Hepes-6ydep (pH 7,0). DMEM/F12 (Sigma). Kynb-
TMBUPOBaHWE NEPEBUBHbIX KIETOYHbIX IMHWIA pbIb Npo-
BOOWM COMMACHO PeKOMEeHOALMAM, ONMMCAHHBbIM aBTO-
pamu ans Kaxgom IMHUN.

Bupyconornyeckne metoabl. IKCNEPUMEHTaIbHOe
BOCNpOu3BeaeHVe 3aboneBaHuns, TUTPOBaAHUE BMpyca B
KyNbTypax KJeTOK MPOBOAWIN COMIACHO MEXOYHAPOAHbIM
HOPMAaTVBHBLIM JOKYMeHTam [1,9].

OkcnepumeHTanbHas nHpekums. B akcnepnmeH-
Te MCNONb30BaNu CeroneTky panyxHon dopenu, Bbl-
pallleHHYl0 Ha akcrnepumMeHTanbHoi 6a3e VP HAAH.
Priba Obina TecTupoBaHa Ha HannumMe MHMEKUMOHHbIX
3abonesaHuii. OnbITbl MO UCKYCCTBEHHOMY 3apaXeHUIo
pbI6 NPOBOAMANCH B 1aO0PATOPHbIX YCIOBUSX B EMKO-
cTax obbemom 40 om® npu Temnepartype Boabl 10°C.
Ons 6uonpobbl chopmMrpoBany OBe rpynnbl — OMbIT-
HYIO 1 KOHTPOJbHYIO — B KonmyecTBe 10 3K3. B KXo
cpenHen maccor 30 r. [locne nepBuYHOM aganTauuun
pbIbbl MPOBOAVAV €€ 3apaXeHVe BUPYCOM MEeTOAOM
BHYTPUOPIOLWNHHON MHbEKUUK. [MpOoaOMmKNTENBHOCTb
aKcnepumeHTa cocTaenana 25 gHen.

Pe3ynbTaThl UCCNieAOBaHUA U UX 06CcyXaeHue.
Mpwn nayyeHnn penpoaykumm VHS B nepeBrBMBaEMbIX
KNEeTOYHbIX NuHMaX RTG-2,FHM 6bino ycTaHOBNEHO,
4YTO ONTUMANbHbLIA TeMNepaTypHbI AnanasoH ons pe-
navkaumMm Bupyca Haxoauncs B amanasoHe 9-15 °C.
B kauecTBe KOHTPOSLHOrO MU30M5Ta B 9TUX Xe nepe-
BUBAEMBbIX KJIETOYHbIX IMHUAX Obl1 MICMONB30BaH U30-
nat VF-08 IPNV. OnTumanbHoOM Ana penavkaumm 3Toro
wtamma 6bina Temnepatypa 15-18 °C. MNepsble Mop-
donornyeckme U3MeHeHuss Habnoaann B TedeHne 24
4aCcoB MOCNEe NHOKYNSLUN.

Mpuv penpoaykunun nsonatoe VHS nepBblie Mopdo-
fiormyeckme n3mMeHeHuns Habnoganm ¢ 6-8 gHa nocne
MHOKYNaumMn. Pas3sntne UMTOMATOreHHOro OENCTBUS
(LA4), conpoBOXAanoCb OKPYrIEHWEM KNIETOK, OT-
neneHneM knetok ot cybctparta. Bupyc penpoayum-
poBasca B KynbType MEepPeBMBHLIX KIETOK B TeyeHue
7-9 cyTOK, Npy 9TOM B HUX HACTynanu CNoXHble aere-
HepaTUBHbIE U3MEHEHUS, YTO B KOHEYHOM UTOre npu-
BOAMO K MOSIHOMY pPaspyLleHnto MoHocnos (puc. 1).
MHPEKUMOHHBIN TUTP BUpyca nNpu 3TOM COCTaBWUA
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Puc. 1. UameHeHne MOHOC09 KNeToK noa, aevicteuem Bupyca VHS.
HopmanbHbIii MOHOcnoM kneTok — RTG-2 (a), FHM (B); kneTku nocne 3apaxeHus
Bupycom — RTG-2(c), FHM(d).
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Puc. 2. lmGenb ceroneTok paayxHoi ¢popenu npu aKCnepuMeHTasnbHOM

NMHUUMPOBaHUN pa3HbiMu nsonsatamm VHS.

Mpw nocneayoLlemM naccaxe BMpyca Habnioaanu paspyLleHns MOHOCOS
B Te4eHun 3-4 gHei, Npy 3TOM MHDEKUMOHHBIN TUTP BUPYCa YBENNYMBAJICS Ha
0,5-11g.

B npoponxeHne akcnepMMeHTOB ObIIO YCTAHOBAEHO, YTO Hanbosee YyB-
CTBUTEJNILHOW K BUpYCY Obina KynbTypa RTG-2, MeHee 4yBCTBMTENIbHOWN Obina
Kynbetypa FHM, Tak kak ¢ yBenuyeHnem naccaxer TMTp BUpyca octaBasics Ha
NpPexHeMm ypoBHe.

MaToreHHOCTb MccnegyemMbix
M30M15TOB 4519 ceronetok dopenu
ycTaHaenMBanu nytem 6Guonpo-
Obl. 1N cpaBHeEHMs B 3Kcnepu-
MEHTE WNCNONb30BaNM WU30NATHI
BUpYCa, BbloeneHHble B Poccumn
n MNonbwe. Tak, B 3KCNepuMeH-
TasbHbIX YCNOBUSIX NPY TemMnepa-
Type Boabl 9°C MHKYDOAUVOHHBIN
nepwog, anunca ot 3 oo 7 AHen B
3aBMCUMMOCTWU OT WU30NSTOB (ONd
nsonata oH cocrasnan PL-1- 3
OHs, a ana naonata M-1 cocrtas-
nan 5 gHen). AKTUBHOE pa3BuTmne
MH)EKLUUM HaYMHANOCh Ha 6 AeHb
M JOCTUrano CBOEro nuka Ha
20-25 peHb npw aTOM rnbens ce-
ronetkn 6bina B npepenax 35%
ona wramma M-1 n 45% pna
wtamma Pl-1. PI-2 6bin 6onee
arpeccuBHbIM, MO3TOMY rubenb
pbiObl Obl1a MakCMMasnbHOM 1 A0-
cTurna Ha 25 neHb 65 % (puc. 2).

BuayanbHble nposiBNeHnst
pasBuUTMS MHGEKUMN 3akoya-
JMCb B MNOTEMHEHUN OKpaCKMu
Tena pbl6, B HapyLleHUU ABura-
TenbHbIX QYHKLMIA, KOTOPbIE NPO-
ABNSANNCL B HETUMMYHbLIX KPYroo-
Opa3HbIX OBMXKEHUAX Popenn Ha
OOHOM MecTe, 9K30dTanbMuUK.
Mpn  naTtonoroaHaTOMMYEeCKOM
CKpbITUM ObINN BbISIBNIEHLI pac-
CEeSIHHbIE KPOBOU3NUSHUSA B My-
ckynaType, nepuBucuUepanbHon
XVUPOBOW TKaHW, MNiaBaTeNlbHOM
nysbipe, OplolVHE, cepaue wu
op. PasBumBanca centuyecknin
MPOLECC, KOTOPbIM NpMBOAUA K
NMOPaXEHUIO MNPaKTUYECKN BCEX
OpraHoB M TKaHen. Y ceronetku
6onble Bcero ObuM NMopaxeHsbl
NoYKM N NEYEHb

B pesynbtate npoBeneHus
aKcrneprMeHTa OblSI0 yCTaHOBIE-
HO, 4TO NCCNEAOBAHHbIE N30NATHI
BMpPYCa 0Ka3asMCb NaTOreHHbIMMN
ons ceroneTtku dopenu, 1 Bol3Ba-
nn 3abonesaHve u rnbens ot 35
00 65 % 3apaxeHHbIX pbld.

OT 3KcnepuMeHTalbHO 3apa-
XEeHHon dopenu, B KOTOPOM Npo-
ABUINCH KIIMHUYECKME MPUSHAKN
6one3Hn pensonnpoBann BUPYC,
KOTOPBbI NPy NoCnenoBaTeNbHbIX
naccaxax Ha KJIeTOYHbIX KynbTy-
pax NposiBAs SPKO BblpaXXeHHOe
umTonatmyeckoe pencrteme. Pe-
3ynbTaThl HaWWX WUCCNemoBaHUM
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COrNacyoTcsl C AaHHbIMKU 3apybexHbIX nccrneposarte-
newn [4,5,7].

B cepenuviHe npownoro crtonetusi B YkpavHe 6b1s10
HECKOJIbKO COOOLLEHUI O KIMHUYECKUX MPOSIBIEHWNIA
3ab0eBaHns NococeBbIX Pbi® NOO0OHbLIX FeMapormnye-
ckon centuuemun popenn. NepBoe coobLLeHne o 3a-
00/1eBAHUN HEBBLIICHEHHOW 3TUONOrUMU cpeau Monoau
JI0COCEBbLIX PbI6 6bINO ONYGANKOBAHO COTPYAHMKaMMU
nabopatopun nxtnonatonornn YKPHUPI [2,3]. B 80-
ThIX rogax MpOLLIOro CTONEeTUs Npu 3NU300TUHECKOM
o6cnenoBaHnn GoperneBbix XO3ANCTB BUPYC FemMop-
parvyeckoii centuuemMmn Gbin BbiIBNEeH B 5 ¢gopene-
BbIX XO39MCTBax YkpauHbl. B xoge aTnx nccnegoBaHui
OblJI0 YCTAHOBJIEHO, YTO UCTOYHUKOM MHGEKLIMN SBNS-
loTca npousBoauTenn pblb. BbiNo ycTaHOBNEHO, 4TO
BbIE/IEHHbIN BUPYC MMEET aHTUreHHOe POACTBO C BU-
pycoMm, BblaeneHHbIM Ha CeBepHOM KaBka3e B X034M-
cTBe «HepHas peka» n oTHocuTbCH K cepoTtuny F-1[3] B
CBSI3U C CHXKEHMEM TemMna pa3Butusa GopenesoacTea
B 90x rogax, MHOrme xo3siicTea Obln peopraHn3osa-
Hbl, XOTS1 9TOT PakT HE UCKITK0HaEeT NoNagaHnsa Bupyca B
NPMPOAHbIE BOOOEMBI.

[MpoBeneHHbIN aHann3 cuTyaumMm CBUOETENbCTBY-
I0T O NOTEHUMaNbHOM OMACHOCTU BCHbILIKN BUPYCHbIX
MHMEKUNI NOCOCEBBLIX PbId B Cneunann3npoBaHHbIX
xo3amncTeax YkpauHbl. Celvac OCTPO CTOUT BOMPOC O
npodunakTuke aTux NHOEKUNIA, pa3paboTke MeTOA0B
paHHEel ANarHoCTUKK, BO N3bexaHme TaxKenblX 9KOHO-
MUYECKUX NOCNEeACTBUI AN15 pbIOOBOOYECKUX XO3AACTB.

OT10T BONpOC npruobpeTaeT ocoboe 3Ha4YeHME B CBSA3U C
3aBO30M NOCaA0YHOro Matepuana v Nnpon3BoauTenen
pbI6 B YKpaVHy, 4TO MOXET MOBeYb PACNPOCTPAHEHNE
BMPYCHbIX MHDEKUMOHHBIX 3ab0neBaHnin Ha TeppuTo-
puvX HaLWIEero rocyaapcTaa.

BbiBOAbI. YCTAHOBMIEHO, YTO UCCegOBaHHbIE U30-
NATbl BUpPYCa reMmopparmyeckon centuuemMmu dopenm
obnagany pasnmMyHor NaToreHHOCTbIO MO OTHOLUEHUIO
K CerosieTke panyxHoi ¢popenu, 1 BbiaBanu rubens ot
35 no 65%.

Mpn penpoaykumm aTNX N30AATOB B KNETOYHBIX JIN-
Huax FHM, RTG- 2 HacTynanu CnoxHble AereHepaTus-
Hble MPOLECChl, COMNPOBOXAAIOLLMECS MOSIBIEHNEM B
KneTkax Bakyonem, 3epHUCTOCTU, KNETKN OKPYMAINCh,
Tepsnn cnocoBbHOCTb K aAresnn, YTo B KOHEYHOM UTOre
NPMBOAMIIO K MOSIHOMY Pa3pyLUEHNIO MOHOCOS.

Mpn akcnepvMeHTanbHOM MHPEKUUM ObINO ycTa-
HOBJNIEHO, 4YTO 3abosieBaHME HOCWUJIO CUCTEMHbIA Xa-
pakTep, y dopenn pa3smBancsa CeNnTUYECKMin NPOLECC,
KOTOPbIA NPUBOAMI K MOPAXEHUIO MPAKTUYECKN BCEX
OpraHoB 1 TKaHeN.

MepcnekTuBbl panbHENWIUNX UCCef0BaHUN.
BbICOKMI ypOBEHb KOHTArMO3HOCTN M CMEPTHOCTU PbIO
OT BUPYCHOW remopparn4eckon centuuemum dopenm
o6ycnoBnnBaeT HEOOGXOAMMOCTb AaJIbHENLLEro N3ly4ye-
HUsa Buonornyecknx ocobeHHocTen Bo3dyauTens 6o-
NIe3HU, a Takxke pa3paboTke 1 NPUMEHEHUSI SKCMPECC-
MeTOO0B ANArHOCTUKU JAaHHOro 3aboneBaHus.
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YAOK 578(035)

BUBYEHHSA PENPOAYKUIT BIPYCY FEMOPAIYHOT CENTULEMIT GOPEJTI

MartgieHko H. M., Byyaubkuii J1. M.

Pesiome. pencrasneri pesynstati BUBYEHHS GionoridHMx ocobnmMBOCTEN Bipycy remoparidyHoi centuuemii

dopeni (VHSV), y 3B’83Ky 3 BENIMHYE3HOI0 NOTEHLIMHOIO 3arp030t0 3aHECEHHS LIbOro Bipycy B crneLjani3oBaHi puoHi
YkpaiHn. BudHa4yeHO naToreHHiCTb i3014TiB BipyCy AJ1s1 UbOroniTki panayxHoi dopeni. BctaHoBneHo, wo gocni-
IDKEHI i30N199TM BipyCy BONOAINM PI3HOIO NAaTOreHHICTIO CTOCOBHO LIbOrONiTKaMm pamnayxHoi dopeni, i Buknnkanm 3a-
rnbens Big, 35 0o 65 %. BueyeHo penpoaykuis umx i3onsaTiB B KNITMHHMX NiHiax FHM, RTG - 2.

Kniouogi cnoea: Bipyc VHS, isonatu, usoronitka panayxHoi dpopeni, naToreHHiCTb.
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YAK 578(035)

M3YYEHUE PENPOAYKLIUN BUPYCA FEMOPOIMMYECKOM CENTULEMUU DOPENN

MarteueHnko H. H., Byyaukuia J1. I.

Pestome. NpeacraBneHbl pe3ynbTaThl U3ydeHust B100rniecknx o0coBeHHOCTEN BUpyca reMopparmyeckoi cen-
Tiuemun popenu (VHSV), B CBA3M C OrpOMHONM NOTEHUMANBLHOM YrpO30i 3aHECEHNsT 3TOr0 BUpyCca B Creuuanmsm-
poBaHHble pbibHbIE YKpauHbl. OnpeneneHa NaToreHHOCTb W30JISITOB BMPYCa AJ1si CEroneTku panyxHor dopenu
(Oncorhynchus mykiss). YcTaHOBNEHO, YTO UCCNEO0BaHHbIE N30N9Tbl BUpYyCca 06n1ananv pasnnyHon NaToreHHOCThIO
MO OTHOLLEHWIO K CErofieTke paayHon popenu, n Bbidsanu rméenb ot 35 a0 65 %. M3yyeHa penpoaykums 3Tmx n3o-
NATOB B KNETOYHbIX NMMHUAX FHM, RTG- 2.

KnioueBble cnoBa: Bupyc VHS, nsonatsl, ceronertka pagy>Hoi ¢gpopenu, NaToOreHHOCTb.

UDC 578(035)

The Study of Reproduction of Hemorrhagic Septicemia Virus

Matvienko N., Buchatskiy L.

Abstract. The results of the study of the biological characteristics of the virus VHSV, in connection with a huge
potential threat of entry of the virus into specialized fish industries of Ukraine. Determined by the pathogenicity
of these isolates to rainbow trout fingerlings (Oncorhynchus mykiss). The aim of this study was to investigate the
reproduction of isolates of VHSV under the conditions of in vitro in cell cultures and in vivo on the rainbow trout
fingerlings.

Materials and methods Fish. Rainbow trout fingerlings were bred at the experimental aquaria room of Institute of
Fisheries of National Academy of Agrarian Sciences of Ukraine. Fish were healthy and tested upon the existence of
the parasitic, bacterial and viral infections

VHS strains. The following strains of VHS were used in research: reference strain-"DH4p101”; isolates PL-1 (6,8
Ig TTsD50/sm3), PL-2 (6,2 Ig TTsD50/sm3) provided by professor Jerzy Antihovich, National Veterinary Institute
(Pulawy Poland), M-1 isolate (6,3 Ig TTsD50/sm3) isolated from farms in Russia (VIEV provided Zavyalovoy EA). The
propagation of the mentioned above viruses was carried out in the laboratory of fish pathology Institute of Fisheries
of National Academy of Agrarian Sciences of Ukraine.

Cell culture. Celllines of FHM (fat head minnow), RTG-2 (rainbow trout gonads). The cultivation of the continuous
fish cell cultures were carried out according to the guidance, specified by authors for every line.

Mediums, solutions and sera. For the cell growth we used the mediums of Eagles MEM, RPMI-16 with double
set of amino acids and vitamins and DMEM/F12 (Sigma) supplied from fetal bovine serum (FBS) and antibiotics
(gentamycin, kanamycin, penicillin, ampicillin). Also the trypsin/EDTA solution (0,25/0,02 %), 1M Hepes- buffer
(pH 7,0) and 0,05 % trypan blue solution were applied. Virus OR titer was determined by the statistic computation
method and expressed in tissue culture infective dose in 1,0 ml (TCID50/ml) (Reed and Mench 1938).

Experimental infection. Rainbow trout (O. mykiss) fingerlings, bred at the aquaria room of IF NAASU, were used
for the experimental infection. The experiments of the fish inoculation were carried out under the lab conditions in
a separate room in 40 | tanks at 12eC. Two groups of trout fingerlings were took for the experimental and control
variant, 10 species with body weight up to 15 g in every group. After the primary adaptation, fish were infected with
VHS by the intraperitoneal injection method. The medium from not infected cell culture in amount of 1 ml per fish
was used as a control. During the disease development the clinical signs, path morphological changes and fish
mortality were noticed.

Conclusions. It was found, that the investigated hemorrhagic septicemia virus isolates of different pathogenicity
had trout in relation to rainbow trout fingerlings, and caused the death of 35 to 65 %.

The reproduction of these isolates in cell lines FHM, RTG- 2 advanced complex degenerative processes,
accompanied by the appearance of vacuoles in the cells, grain, rounded cells, loss of their ability to adhere, which
eventually led to the complete destruction of the monolayer.

During the experimental infection, it was found that the disease was of a systemic nature, trout developed the
septic process that led to the injury of almost all the organs and tissues.

Key words: virus VHS, isolates, yearling rainbow trout, pathogenicity.
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