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BctynneHue. C BO3HVKHOBEHMEM MOTEHLMANBHOW
Yrpo3bl PacrnpoCcTpaHeHus BUPYCHbIX GonesHen pbid
M CNy4yaeB MOBbILUEHHON rMbenn cpean NOCOCEBbIX
B XO3sACTBax YKpauHbl, BO3HMKIA HEOOXOAMMOCTb B
N3yyeHnn OUOoNOrM4ecknx OCOBEHHOCTEN BUPYCHbLIX
naToreHoB pbi® N UX BANSIHUX HA OpPraHn3m. AHanu3
MXTNOMNATONOMMYECKOM CUTyauMn Ha npennpusaTmsx,
KOTOpblE 3aHMMAIOTCA UCKYCCTBEHHOM BOCMPOU3BOA-
CTBOM JIOCOCEBBIX pPbl6, a TaKXe NPUPOAHbIX BOAOEMOB,
rnokasas, Y4TO MOBLILWEHHbIM MHTEPEC AN YKpauHbl B
9TOM OTHOLLEHUN NMPEACTaBNAET BUPYC NHPEKLMOHHO-
ro naHkpeatunyeckoro Hekpo3sa (IPNV). Bo3byoutenem
MHOEKUMOHHOIO HEKpPo3a MNOOXENYyA04HON Xenesbl
JI0COCEBbIX PbIO ABASETCSH BUPYC poaa Aquabirnavirus
cemericTtBa Birnaviridae. IPNV vawe Bcero nopaxaet
MasibkoB 1 CErofieTok fiococs. M'mbens npu aTom 0CTH-
raet 0o 70 % [2]. B HacTosLee BpeMs BUOXMMUYECKne
acnekTbl NaToreHe3a AaHHOro 3aboneBaHns NpakTuye-
CKM He u3yyeHbl. Vimelowmeca B nutepaType OaHHbIE
CBUOETENLCTBYIOT O TOM, 4TO Yy pbl®, Kak U y Tenno-
KPOBHbBIX >XMBOTHbIX, Pa3BUTME MHOrMX 3aboneBaHwni
COMPOBOXOAETCS YCUTEHVUEM NMEPEKNCHOIO OKNCIEHUS
nmnungos (MOJ) [11].

Llenb uccnepoBaHusa 3ak/04anachb B BbISC-
HEHUM BO3MOXHOCTU Pa3BUTUS OKCUOATUBHOIO
cTpecca npu uccneaoBaHum NpPoLLECCOB NepPeKnc-
HOrO OKMCNEHUS NUNUAOB B FOMOreHaTax neyeHu
KJIMHNYECKM 300PO0BbIX CErONETOK paay>XHOM ¢o-
penn n 1Ux aHanoroB, aKCNEPUMEHTANbHO UHPU-

3aboneBaHuin. OnbITbl MO UCKYCCTBEHHOMY 3aPaXXEHUIO
pbI6 NpoBOAMNNCE B NaboOpaTOPHbIX YCIOBUSX B BaH-
Hax obbemom 40 om® npu Temnepatype Boabl 12 °C.
[na 6uonpobbl chbopmMmnpoBanu ABe rpynnbl CEroneTok
pagyxHo dopenu (0. mykiss) — ONbITHYIO 1 KOHTPOJIb-
Hyl0 — B konmnyecTtee 10 9k3. B Kaxaown macconm go 15
r. Mocne nepBuyHOM aganTaummn pbibbl MPOBOAUIN €e
3apaxeHune IPNV MeTogoM BHYTPUOPIOLLMHHON NHBEK-
ummn. B onbitax ncnonb3osanu 10% romoreHatbl Tka-
Hel neveHn. OTOOP MaTepuana npoBoannn Ha 3-Tuia (I
atan), 12-toii (Il aTan) n 22 gexb (Il aTan) nocne nH-
duunpoBaHnga BupycoMm. [umeHosble KoOHblorathl (AK)
onpenensanv no metoay [6], a ManoHOBbLIN ananboerng
(MZA) no meTtoay [3]. AKTUBHOCTb CynepokCMaancmy-
Tasbl B KJIeTKax ONpeaensnv MeTogomM Yesapum v COaBT.
[7], a xaTtanasbl [4]. lMony4yeHHbIEe pe3dynbTaThl CTaTUC-
Tnyeckn obpabaTbiBasiMi C MOMOLLBIO KOMMbIOTEPHbIX
nporpamm «Statistica».

PesynbraThl MCCNief0BaHUA U UX 0GCyXaeHue
[MpoBeAeHHbIE 9KCMEPUMEHTasbHbIE WCCNEeA0BaHUS
nokasanu, 4To BUPYC MHODEKLMOHHOIO MaHkpeaTuye-
CKOro Hekposa IPNV Bbi3blBaeT akTuBaumio OKUCAN-
TenbHbIX MPOLECCOB, O YeM CBUAETENbCTBYET MOBbI-
LIEeHNe YPOBHSI MPOAYKTOB MEPEKMCHOro OKWUCIEHUS
JMNNAOB, @ UMEHHO: HaYallbHbIX — ONEHOBbIX KOHbLIO-
ratoB, N KOHEeYHbIX TBK-akTMBHbIX NPOAYKTOB — Maso-
HOBOro Amanbaernaa B MneydyeHun pagyxHom dopenu,
KOTOpble NHOUUMPOBaHblI BUpycom IPNV. Peaynbratbl
NPOBEAEHHbIX 9KCMEPVMEHTOB MNPEACTaBEHbl B
Tabnuue.

Ta6nuua

Copep>xaHune npoanyktoB MOJ1 u akTUBHOCTHL
AHTUOKCUAAHTHbIX PEPMEHTOB B Ne4YeHU
pagnyxHon ¢popenu (P<0,05-0,001; M=+m, n=10)

LLMPOBAHHbIX BUPYCOM MHMEKLMOHHOIrO NaHkpea-
TUYECKOro Hekpo3a.

O0BLEKT U MeToabl UccnepoBaHus. Bupyc
IPNV unsonat -VF-11(6,8 Ig TUA50/cm?®), Bbioe-
JIEH B NPUPOAHbIX BOAOEMAxX 3anafHOW 4acTu
YKpauHbl.

B akcnepumeHTe MCNoNb30BaNN PAAYXHYHO
dopenb, BbIPALLEHHYID Ha 9KCNepuMeHTaNb-
HoM Gase MHcTuTyTa pbiOHOrO Xo3sacTea HAAH.
Pbiba TecTupoBaHa Ha HanMyine MHOEKLUMOHHbIX

[MokazaTenb KoHTponb | aTan Il aTan Ill-atan
é“(’ HMOB/MI | 4 5840,7 | 10,89+0,83 | 11,21+0,75 | 11,53+0,67
enKa
MAA, umone/ | 5 g5.0 29 | 545+0,12 | 6,28+0,65 | 6,55+0,15
Mr 6enka
COM.y.e./Mr | 654014 | 0,43+0,08 | 0,3440,9 | 0,300,88
6enka
KaTtanaaa,
H,O0,/MuH. / | 42,9+0,12 |3562+0,16 | 38,18+ 1,44 | 40,75+0,75
Mr 6enka
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Tak, yBenn4yeHne B NeYyeHn OMEHOBbIX KOHbIOraToB
B MHOULMPOBAHHLIX Fpynnax no CPaBHEHUIO C Moka-
3aTenaMn 340PO0BbIX PblO6 MOBLILWANOCL B HAYasbHbIN
nepuog Ha 3 %. B cepeanHe nHdekumoHHOro nepmona
3adUKCMPOBAHO yBeNMYeHne Ha 6%, a K KOHLY noka-
3aTenv noBbiWanncb Ha 9% OTHOCUTENBHO KOHTPOJIb-
HbIX 3Ha4eHun. lMoBbiweHne yposHa MOA npoxoamno
CUHXPOHHO C [OWEHOBbIMW KOHblOratamu, Aocrturas
YBENMYEHNS NO CPABHEHMIO C MOKa3aTensiMmn 300P0BbIX
pbI6 6onee yem B 2 pa3a COOTBETCTBEHHO. oy4eHHble
pesynbTaTbl CBUOETENbCTBYIOT O HAPYLLUEHUSAX B PYHK-
LMOHNPOBAHNN NPO-aHTUOKCUOAHTHOW CUCTEMBI B re-
natoumTax pbld Npu OercTBMM BUpyca. Takoe nHayum-
pOBaHHOE yBenuyeHue copepxaHusa npoayktos MOJ]
MOXET MPOUCXOAUTb 32 CHET YMEHbLUEHUS MUKPOBS3-
KOCTN memMbpaH [1].

Perynauua cBobogHOpagukanbHOro  OKUCIEHUS
obecneynBaeTcs B KJIETKE CUCTEMOW aHTUOKCUOAHT-
HOW 3alnTbl, KOTOPas BKIOYAET HECKOJSIbKO 3/1EMEH-
TOB, VHIMOMPYIOLMX MNPOLLECCbl 00pa3oBaHus CBO-
OOHbIX PaanKanoB WM WHAKTUBUPYIOLWMX NPOAYKThI
nepekncHOro okucneHuns. icxoas, na BbllLEN3NIOXEH-
HOro Mbl 3y4anu akTuBHOCTb CO/L B neyeHn pagyxHom
dopenn, nopaxeHHom IPNV. Pe3ynbraTbl NpoBEOEHHbIX
MUCcCcnenoBaHvin NpeacTaBfeHbl B Tabnuvue 1 cornacHo
KOTOPbIM, MPOUCXOOMUT CHUMXEHUE CynepoKCUAANC-
MYTa3HOM aKTMBHOCTM B renatoumtax dopenn. Tak,
B HavasbHbIA Nepuof MHAEKLIMOHHOro nepuoaa pbld
aKTUBHOCTb depmMeHTa cocTaensana 66 % o1 3HavyeHus
KOHTpons. B cepeguHe M Ha KOHEYHOW CTagun WH-
deKkUMoHHOro npouecca HabnogaeTcs AanbHelee
CHUXEHME CYynepoKCMaaNCMYT3HOM aKTUBHOCTM Npak-
Tn4ecku B 2 pasda u coctaBuno 55% OTHOCUTENBHO
KOHTPOJIbHbIX JAaHHBbIX.

M3 nonyyeHHbIX pe3ynbTaTtoB CnepyeT, 4YTo npu
[encTBun BUpyca WHMEKUMOHHOIrO naHKpeaTn4ecko-
ro Hekpo3sa IPNV HabniopatoTcs HapylleHus B yHK-
LUMOHMPOBaHUN  depMeHTa CynepoKCUAANCMYTa3bl
— BaXHOro 3BeHa aHTMOKCUAAHTHOM 3awmTbl (AO3)
OopraHuama, KoTopbli obecneymBaeT Perynsauuio CBo-
00HOPaAMKanbHbIX NPOLECCOB KIETOYHOro MeTabo-
nnama. CHmxeHne aktmsHoct CO/l B neveHun popenn
MOXHO paccMaTpuBaTtb Kak NPOSIBAEHWE OnpeneneH-
HOrO MCTOLEHUS aHTUOKCUAAHTHOW CUCTEMbI 3aLLUTHI
OopraHu3ma BCieCTBME MOCTEMNEHHOO MOBPEXAEHUS
€€e KOMMOHEHTOB CBOOOAHBIMU pazmKanamm n Nnpoayk-
Tamu MNOJI.

Bepyluasa ponb B 3aLLMTeE KNETOK OT OKUCIINTENbHOM
Harpy3ku NpUHaaexuT katanase, Kotopas yTunm3npy-
€T Nepokcma, BoA0opOaa, a ee akTMBHOCTb YKa3blBaeT Ha
CYLLECTBEHHbIN BKNA4 3TOr0 COEAVHEHMS B pa3BuTne

NnepeKMCHbIX NPOLECcCOoB. [ony4yeHHble pe3ynbTathl N0
MCCNeaoBaHMI0 aKTUBHOCTM KaTtanasdbl B NeyeHn ¢o-
penn nokazanu, 4To BamnsHue Bupyca IPNV npusogut
K 3HAQYUTENbHLIM N3MEHEHNSAM aKTUBHOCTU depMeHTa
(tabnuua 1). Tak, yCTaHOBNEHO YMEHbLUEHME (hEPMEH-
TaTUBHOM aKTMBHOCTU KaTanasbl B renaroumrax dopenv
Ha NPOTSXXEHMM BCEX MEPUOA0B N3YYEHUNS: B HAYASIbHbIN
nepwog Ha 17 %, B cepegyiHe MHGULMPOBAHHOIO NEPUO-
naHa 11%, aB KoHUE, akTMBHOCTb bepMeHTa Oblfia H/Xe
KOHTPOSS Ha 5 % NO CPaBHEHWMIO C KOHTPOJIbHBbIMU 3HAYe-
HUAMK. YCTAHOBIEHHOE N3MEHEHWE YPOBHS aKTMBHOCTU
KaTanasbl MOXeT ObITb BbI3BAHO Pa3INYHbIMU NPUYMHA-
Mu. Bo-nepsbix, MHaKTMBauma pepmeHTa KkoTopas, BO3-
MOXHO, BbI3BaHa M30ObITKOM aKTUBHbIX GOPM KNCIOpoAa,
MOBLILLEHHOE FEHEPUPOBAHNE KOTOPbLIX MPU PasBUTUN
OKMCNNTENBHOrO cTpecca aokasaHo [10]. B 1o xe Bpems
M3BECTHO, YTO CYNEepPOKCUAHbI paankan ABASeTcs CUJlb-
HbIM MHIMBUTOPOM KaTanasbl [9]. Bo-BTOPbIX, CHUXEHME
YPOBHS KaTanasbl MOXeT ObITb CBA3aHO TakXe MyTaLu-
en n okucnutenbHon gectpykumer OHK npun okuenn-
TenbHOM cTpecce. W, HakoHeL, ypOBEHb aKTUBHOCTU
dEPMEHTOB B KNETKaX, Kak M3BECTHO, peryampyetcs
CKOPOCTSIMM UX CUHTE3a M pacnaga. Takke karanasa
NPUHUMAET y4acTne M B APYrux napanniesbHbiX peak-
LMSIX, CBA3AHHBLIX C MOHHBLIMW MpoLieccaMmm MeTabonms-
ma H,0,. B 4aCTHOCTW, 3TO MOTyT GbITb NMPeBpaLLEHNs B
nepokcmncomax, rae aTot pepmeHT coctaenseT 40 % co-
LEep>X1MOro opraHenbl [5].

Takum 06pa3oM, COBOKYMHOCTb MOJYHYEHHbIX pe-
3yNbTATOB, MOJIYYEHHbIE MPU UCCNEAOBAaHUM MNokasa-
Tenei OK, MOA, COJ, katanasbl CBMOETENLCTBYIOT O
HapyLWeHUn MexaHM3MOB pearnmpoBaHusa pepmMeHTa-
TUBHOIO 3BE€HA aHTUOKCUOAHTHOMN 3alimTbl Npu Oen-
CTBUN BUpPYCa WHPEKLUMOHHOIO MaHKpPeaTUyeckoro
HeKpo3a, 4TO, BEPOSTHO, MOXET OblTb PE3yNbTaTOM
onpeaeneHHoro NCTOLWEHUS aHTUOKCUOAHTHOM CucTe-
Mbl 3aLLNTbI BCNEACTBUE HAKOMIEHNS aKTUBHbIX KNC0-
POAHbIX METabONNTOB.

BbiBoabl. [encTteue BMpyca MHPEKLMOHHOIo NaH-
KpeaTn4yeckoro HeKpo3a HapyLLaeT paBHOBECHE B MPO-
OKCUAAHTHO-2HTUOKCMOAHTHON CUCTEME renaTtoumToB
panyxHor popenun, n NPoSBASETCA MHTEHCUdUKaLMEN
NPOLLECCOB NMEPOKCUAHOIrO OKUCNEHUS NUNUAOB, CHU-
XEHNEeM MOLLUHOCTU aHTUOKCUAAHTHOM 3aluTbl, 4TO
No3BONISIET paccMaTpmBaTb MOJIYYEHHbIE PEe3ynbTaThl,
Kak 0HO 13 3BEHLEB B NaToreHese 3abosieBaHUS.

MepcnekTuBbl panbHEAWNX WUCCe[0BaHUN.
HanpasneHune panbHeEnWmMX nccnenoBaHnin No JaHHOM
npobnemaTunke CBs3aHbl C U3y4EHNEM OUHAMUKN MPO-
LLECOB MEPEKNCHOr0 OKUCIIEHUS NUNUAO0B B npouece
pasBUTUSA BUPYCHOW MHDEKLMN.
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CTAH TMEPEKUCHOIO OKMUCJIEHHA NINIAIB YV MEYIHUI UbOrosiiTOK PAMAOYXXHOI <$OPEJI
(ONCORHYNCHUS MYKISS) MPUIHDIKYBAHHS BIPYCOM IHDEKLIMHOMO MAHKPEATUYHOIO HEKPO3Y

MarteieHnko H. M., Aparax J1. ., ®piwTtak O. M.

Peslome. MNpencraBneHi pe3ynsraTy BUBYEHHS BiOXiMiYHMX 3MiH B OpraHi3mi pariay>Hoi popeni nig aieto Bipyc-
Hoi iHdekuii. OTpuMaHi pe3dynbsTaTi CBiAYaTh NPO Te, WO Ais BipyCy iHPEKLiHOMO NaHKpeaTniHoro Hekpoasy (IPNV)
MOpPYyLUYE piBHOBary B NPOOKCUAAHTHO — aHTMOKCUAAHTHOI CUCTEMI renaTtoumnTiB pangy>xHoi dopeni, i npossns-
€TbCSH iHTeHCcUdIKaLieo NPoLEeCiB NePOKCUAHOIO OKUCIIEHHS NiNiAIB, 3HUKEHHAM NOTYXHOCTI aHTUOKCUAAHTHOIO
3axuCTY, LLIO AO3BOJISE PO3MNAAATN OTPUMAHI pe3ynbTaTu, K OAHY 3 TaHOK B MaTOreHesi 3aXBOPIOBAHHS.

KniouoBi cnoa: pangyxHa popesb, BipyC iHPEKLINHONO NaHKpPeaTUYHOro HEKPO3y, CUCTEMA aHTUOKCUOAHT-
HOro 32xuCTy.
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COCTOSAAHUE NEPEKUCHOIO OKUCJIEHUA NTIMNNA0B B NEYEHU CEFOJIETOK PAY>XHOW MOPESIN
(ONCORHYNCHUS MYKISS) nPU UHOUUUNPOBAHHUN BUPYCOM UHDEKLMUOHHOIO NAHKPEATUYE-
CKOIro HEKPO3A

Mateuesnko H. H., Oparaun J1. M., ®punwrtak E. M.

Pesiome. MNpeacraBneHbl pesynstaThl U3yYeHUst OUOXMMUNYECKUX N3MEHEHWI B OPraHM3Me pany>XHoi dopenu
noa, AenCTBUEM BUPYCHOWN MHPEKUMN. oNly4eHHble pe3ynbTaTbl CBUAETENLCTBYIOT O TOM, Y4TO OeNCTBME BUpYyca
MHOEKUMOHHOIO NaHkpeaTmnyeckoro Hekpo3sa (IPNV) HapyLuaeT paBHOBeCKHE B MPOOKCUOAHTHO-aHTUOKCUAAHTHOM
CcUCTEME renatounToB Paay>XHOM popenu, N NPOosSBASETCS MHTEHCUUKaUMen NpoueccoB NepoKCUAHOro OKUC-
NIeHNS NMNUO0B, CHUXEHMEM MOLLHOCTU aHTUOKCUAAHTHOW 3aLUMThl, YTO NO3BOSISIET pacCMaTPMBATL NONYYEHHbIE
pe3ynbTaThl, Kak O4HO U3 3BEHLEB B NaTOreHe3e 3ab0sieBaHus.

KnioueBble cnoBa: pagyxHas ¢opesnb, BUPYC MHOEKUNOHHOINO NaHKpPeaTMyeckoro Hekpo3a, CUCTEMA aHTU-
OKCUAAHTHOM 3aLUnThI.
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The State of Lipid Peroxidation in Liver of Young-of-the-Year Rainbow Trout (Oncorhynchus Mykiss)
Infected with Pancreatic Necrosis Virus

Matvienko N. N., Dragan L. P., Frishtak Ye. M.

Abstract. The paper contains results of studies on biochemical changes in rainbow trout organism under the
effect of viral infection. Oxidative degradation, which occurs due to the accumulation of excess oxidation products
and can cause a large number of pathological conditions, is a result of general non-specific reaction of cells and
organism as a whole on external factors, one of which is the infectious pancreatic necrosis virus (IPNV). According
to the international taxonomy of viruses, this virus belongs to the genus Aquabirnavirus of the family Birnaviridae
For identification of possibility of oxidative stress development, we studied the state of lipid peroxidation in liver
homogenates of clinically healthy young-of-the-year rainbow trout and their analogues experimentally infected with
pancreatic necrosis virus.

Young-of-the-year rainbow trout were reared in a specialized farm in Rivne region and were adapted for 14
days under aquarium conditions of the Ichthyopathology department of the IF NAAS. The fish were examined for
bacterial and viral infections.

The Ukrainian isolate IPNV VF-11 (6.8 LG TTsD50/cm3) was used for infection contamination. The virus was
maintained in the laboratory collection of the IF NAAS.

The experiments used 10 % liver homogenates of fish for biochemical analyzes. Sampling was carried out on the
3th, 12th and 22th day after the viral contamination. The level of diene conjugates (DC) and malondialdehyde (MDA)
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was used for determination of the status of lipid peroxidation (LPO) in liver homogenates. The state of antioxidant
(AO) defense activity was determined by the AO enzymes — superoxide dismutase (SOD) and catalase.

The experimental results showed that the infectious pancreatic necrosis virus (IPNV) promoted the activation
of oxidative processes, and this indicates an increase of lipid peroxidation products such as: primary metabolites
— diene conjugates (DC), and final — of malondialdehyde (MDA) in the rainbow trout liver homogenates infected
with virus IPN, in the disease dynamics. Determination of SOD activity in the liver homogenates of rainbow trout in
middle and final periods of infection showed a decrease in SOD activity by 66 and 55 %, respectively, compared to
control values.

A decrease of enzymatic activity of catalase in the liver homogenates of rainbow trout during the infection period
was observed. During the initial period, we observed a decrease of this value by 17 % relative to control values,
in the mid-infected period by 11%, and finally the enzyme was lower than the control by 5%, indicating on an
intensification of the process of hydrogen peroxide formation in liver homogenates, excessive activation of free
radical reactions associated with the accumulation of lipoperoxide products. The observed changes in the catalase
activity level may be due to various reasons. First, the enzyme inactivation that may be caused by an excess of
reactive oxygen species, an increased production of which during the oxidative stress has been proved. At the
same time, it is known that the superoxide radical is a potent catalase inhibitor. Secondly, a decrease of catalase
level can also be caused by mutation and oxidative DNA degradation under oxidative stress. Finally, the level of
enzyme activity in cells, as is known, is regulated by the rates of their synthesis and decomposition. The catalase
participates in other parallel reactions associated with ionic processes of H,0, metabolism. In particular, this may
be conversions in peroxisomes, where this enzyme composes 40 % of organelle content.

The obtained results show that IPNV action impairs the balance in the peroxidative-antioxidative system in
hepatocytes of rainbow trout and is manifested as an intensification of lipid peroxidation processes, reduction
of antioxidative protection capacity that allows considering the obtained results as one of the components of the
disease pathogenesis.

Keywords: rainbow trout, infectious pancreatic necrosis virus, antioxidative protection system, lipids.
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