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BIOJIOI'TYHI BJIACTUBOCTI HU3BKOITATOI'EHHOI'O BIPYCY
I'PUITY IITHULI H7N3, I30JIbOBAHOI'O BIJI AMKUX KAYOK

Haseodeno pesynomamu 0ocniodcenv 0iono2iuHux eracmueocmeii Gipycy 2epuny nmuyi
niomuny H7N3, axuil i3o1b08ano 6i0 Ouxux eooonnasnux Kpuodichie ¢ 2011 poyi. Bcmanosneno
30amHicms Gipycy BUKIUKAMU YMBOPEHHA CReYUudiuHux aHmuminz npu wenieHHi iHaKkmueo8aHum
AHmMuU2eHOM OOCTIOHUX Kypeu Yy cymiwi 3 ad rosanmom «Monmarnuo ISA-70» y cnisgionowenni 1:1 6
mumpi (4,7x1,3) log>. 3a pesyremamamu cexgeHy8amHs caumy pO3PI3aAHHAL 2eMATIOMUHIHY
EIPKGR/GLE Oanuti i3018m 8ioHeceHo 00 HuszbkonamoeeHnoz2o. Ha ocnosi ompumarnux
pe3yibmamis Ha yel wmam ipycy ompumano /lexnapayitinuii namesm ma 6iH 3anponoHo8anuli 00
nOO0ANbLUIO20 BUKOPUCNAHHA 8 AKOCMI 8UPOOHUY020 wmamy Ol 8UPOOHUYMEA 6aKyuH i mecm-
cucmem.

Knrouoei cnoea: wnusbkonamocenuuti 2cpun nmuyi, OUKi NMAxu, eniz3o0monoiuHuil
MOHIMOPUHE.

Beryn. Ha choro/HiiiHii JeHb BIpyC IPUIY 3aJIUIIAETHCS Henepea0auyBaHO0
iH(pexkmiero s TBapuH, NTUIl Ta drojed. [losBa HOBHX IITaMmiB Ta BaplaHTIB 3
HOBMMH BJIACTHBOCTSMH Ta MATOTEHHICTIO JO HOBHX Xa3siB MOTpeOye MOCTIMHOTO
CIIOCTEPEIKEHHS Ta PETEeNIbHOTO JOCHIKEHHSI HOBUX BIPYCIB.

Oco0nmBe 3aHETMOKOEHHS MIXKHAPOAHOI CIUIBHOTH BUKIMKAE TOW (haKT, IO
JIesIKl BIPYCH BHUCOKOIIATOTEHHOTO Ta HU3BKOMATOTEHHOTO TPUITY MTHUIll miarumiB H5
ta H7, skl XapakTepu3ytoThCsl BUCOKOIO T€HETUYHOIO MIHJIUBICTIO, IIBUAKO MYTYIOTb,
3/1aTH1 JOJaTH MIKBUIOBHUI Oap’ep Ta 1H(DIKYBATH 1HIII BUIU TBAPUH, Y TOMY YHCII 1
moauny [1].

[IpoTAroM OCTaHHIX M’ATH POKIB 3apeeCTPOBaHi Clajaxyd BUCOKOMATOT€HHOIO
rpuny cepen ciabcbkorocnongapcbkoi nruui B CIHA, Anriii Ta HiMewuuni, siki Oymiu
Bukimmkani migrumom  H7N8. Croig  Bigmitate, mo 10 2013 poxy BipycH
Hu3bKonatoreaHoro rpumy miatumie H7N7, H7N2, H7N3, H7N8 Bukmukamu y
JozIel ciiabKi Ta cepelHbOi TAKKOCTI 3aXBOPIOBAaHHS, ane nouynHatrouu 3 2013 poky
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BIpyC I'pully 3 aHTUreHHOI0 (popmynoro H7N9, sikuil He BUKIMKAB 3aXBOPIOBAHHS Y
ITHII, BUSBUBCS HAJ3BUYAMHO ATOrCHHUM JIJIs Jitofeit [2—4].

ToMy KJIIOYOBOIO JIAHKOIO Y CHUCTEMI PaHHBOTO MOMEPEKEHHs Ta opraHizarii
3ax0JlIB 13 3amoOiraHHs NOLIMPEHHIO JIaHOTO 3aXBOPEHHS € €Mi300TOJOTIYHHIMA
MOHITOPUHI TPUIY B MOMYJSALISAX JUKUX MTaxiB, OCKUIBKH BCS TEpUTOPI YKpaiHH
3HAXOAUTHCS B MEkKaX TOJOBHHX IIISAXIB MIrpallii nTaxiB, a 0COOJIMBO 1€ CTOCYEThCS
A3oBo-YopHOMOpPCHKE y30epexoksi, TaK SIK € OJHIEI0 3 HAWOLIBIN HANpPYKEHUX B
OPHITOJIOTIYHOMY BiJTHOIIEHH] TepuTopit CxigHoi €Bporu.

Ha pucynkax 1 Ta 2 BiaAMiY€HI NUISXIB MEPEIbOTY JMKOI MTHI Yepe3
TEPUTOPIIO HAIIOI JEp>KaBHM Ta MICUsi CKYMYEHHS IUKHUX IMTaxiB, a O0COOIUBO
HABKOJIOBOJHUX B A30BO-HOpPHOMOPCHKOMY perioH1 YKpaiHH mig4yac THI3IyBaHHS Ta
3UMYyBaHHI: (PaKTHYHO, BECh MiBIACHHb Y KpaiHU MPOTITOM YChOTO POKY 3HAXOAUTHCSA B
30HI M1JIBUILIEHOTO PU3UKY MOIIUPEHHS 30y THUKIB 1H(DEKIIIH.

Puc. 1. OcHOBHI MirpauiiHi HUISIXM JUKHAX NTAXiB B YKpPaiHi.

Puc. 2. Micus cKynm4eHHs1 AMKHX NTAXiB B A30B0-H0OpHOMOpPCHKOMY perioHi
Ykpainu.
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VY Bigaini 3 BuBdeHHs xBopoO nruiri HHI «IEKBM» 3aBasxku GaratopiyHuM
nocipKeHHsIM cTBopeHa Kosekiiis BipyciB-30yAHUKIB 1HQEKIIMHUX 3aXBOPIOBaHb
NITHUII, IO 130JIbOBAHI BiJl CIIIbCHKOTOCTIONAPCHKUX, CBIMNCHKUX Ta JUKUX ITAXIB, KA
MOCTIIHO MOMTOBHIOETHCS Ta MATPUMYETHCS.

Metoro Hamux AgocaiI:KeHb Oyli0 BHUBYEHHsS OlOJIOTIYHUX BJIACTUBOCTEH
HU3BKOMATOTEHHOTO0 BIPYCY TpUIy NOTHII 13 7 MIATUIOM TeMarilOTUHIHY, SKHMA
BHJIUICHO B JUKUX Ka4OK, BCTAHOBHTH IIEPCICKTUBHICTh HOTO IOJAIBIIOTO
BUKOPUCTAHHA B SKOCTI BHUPOOHWUYOTO INTaMy JUIsi BUTOTOBJICHHS BETEPUHAPHUX
IMyHOO10JIOTT1YHUX MIPEnaparis.

Marepianu Ta MeTOAH AOCTIAKEHb. Y ITOCIIKEHHSX BUKOPHUCTAHO BIPYC
rpuny ntuii A/kpuxenb/Ackanig-Hosa/23-15-02/2011, sxuit Oyno 130J50BaHO Bij
IUKUX Kadok. Bipyc Buaiienuil Tta ineHtudikoBanuid cmiBpoOitHukamu HHIL
«IEKBM» Ta 30epiraeTbcsi B KOJEKIIil IITaMiB BIPYCiB BIJIUTY 3 BUBUYEHHS XBOPOO
ntui HHI «IEKBM». VYci pobotu 31 30yTHUKOM NPOBOAMIIA Y CHEIlaIbHUX
YMOBaAX, sIKi BUKIJIFOUAIH MOTPATUISTHHS 30y JHIKA B HABKOJIUIITHE CEPETOBUIIIE.

KynpTuBYBaHHS Bipycy, BU3HA4YE€HHS OI10JIOTIYHOI Ta JIETAJIBHOI AKTUBHOCTI
BipycCy (po3paxoByBayiv 3a Pimom 1 MeH4em) mpoBOIUIIN 3 BUKOPUCTAHHIM KYPSUUX
eMOpioHiB BikoM 9-11 ni6 3riiHO 3 pekoMeHAaIlisIMU MI>KHaApOAHOTO €IMi300THYHOTO
otopo (MEDB). T'emarmoTuHyrO4y akTHBHICTH BIpyCY BH3HA4alld B peakxiii
remarmotuHariii (PT'A) 3 1% cycneH3iero epuTpoIuTIiB MiBHS 32 3arajbHONPUIHSITOO
MeToanKolo, pekomengoBaHoro MED [5, 6]. Inentudikamiro BipyCy MpOBOAMIN 3a
JOTIOMOTH peepeHTHUX CUPOBATOK 3 aHTUTLIAMH 110 Bipycy rpuny A miarumnis H1-
H16 (tabn. 1), a Takox nrammHux napamikcoBipycie [IMB1-IIMB4 Tta IIMB6—
[IMB9 (ta6in. 2) BupooHunrBa BupoOHUINTBa OIE/FAO Reference Laboratory for
Newcastle disease and Avian Influenza, Institutto Zooprofillatico delle Venezie
(ITamist) Ta Veterinary Laboratories Agency (BenmukoOpurtaHis).

Tabnuys 1
Ilo3uTuBHI pedepeHTHI cupoBaTKu A0 Bipycy rpuny A mixrunis H1-H16
Cnpoiaanca Hi):[ZTI/Il'I IITam Bipycy

Reference antisetkl\rln_| i\glalinssutb,@/pign Influenza, type HIN1 Alsw/It/558/86
Reference antisetkl\rln_| ggla?inssutb?;/pign Influenza, type HoN3 A/Dk/Germ/1215/73
Reference antisetkl\rln_| ggla8inssutb®/pign Influenza, type H3N8 A/Psitt/1t/2873/00
Reference antisetkl\rln_| Zgla8inssutb®/pign Influenza, type HANS A/Cockatoo/Eng/72
Reference antlsetg\rr_l ggNa:)!nSst,?Q/r;gn Influenza, type H5N3 Alduck/1t/775/04
Reference antlsetg\rr_l ggNaZisL}b,?Q/r;gn Influenza, type HEN2 A/TY/Canada/65
Reference antlsetg\rr_l ggNa:)!nSst,?Q/r;gn Influenza, type H7N3 Alty/1t/9289/V/02
Reference antlsetg\rr_l ggNaAlrnSst,?Q/r;gn Influenza, type H8N4 Alturk/ONT/6118/68
Reference antlsetg\rr_l ggNa;r;st,?Q/r;gn Influenza, type HON7 Adturk/Scotland/1/70
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IIpooosocenns madbauyi 1

1 2 3
Reference antiserum against Avian Influenza, .
type A H10N1 subtype H10N1 A/Ostrich/SA/01
Reference antiserum against Avian Influenza, .
type A H11N9 subtype H11N9 A/Duck/ Menphis/546/174
Reference antiserum against Avian Influenza,
type A H12N5 subtype H12N5 A/Duck/Alberta/60/76
Reference antiserum against Avian Influenza,
type A H13N6 subtype H13N6 A/Gull/Maryland/704/77
Reference antiserum against Avian Influenza, .
type A H14N5 subtype H14N5 A/Mallard/Gurjev/263/82
Reference antiserum against Avian Influenza, .
type A H15N9 subtype H15N9 A/Shearwater/Australia/2576/79
Reference antiserum against Avian Influenza,
type A H16N3 subtype H16N3 A/Gull/Denmark/68110/02
Tabnuys 2
ITo3uTuBHI pedepeHTHI cMPOBATKHU A0 napamikcosipyciB mixTunis IIMB1-
IIMB9
Cuposartka IlinTun IITam Bipycy
Reference antiserum against Newcastle disease
virus (APMV-1), Ulster 2 C PMV-1 Ulster 2C
Reference antiserum against Paramyxovirus 2 .
(APMV-2). YUCAIPA PMV-2 Ck/Yucaipa/56
Reference antiserum against Paramyxovirus 3 PMV-3 Ty/1087/82

(APMV-3) turkey serotype
Reference antiserum against Paramyxovirus 4

PMV-4 Duck/Hong KongD3/75

(APMV-4)
Reference antiserum against Paramyxovirus 6 PMV-6 Duck/Hong

(APMV-6) Kong/199/77
Reference antiserum against Paramyxovirus 7 i

(APMV-7) PMV-7 Dove/Tennessee/4/75
Reference antiserum against Paramyxovirus 8

(APMV-8) PMV-8 Goose/1053/76
Reference antiserum against Paramyxovirus 9 o

(APMV-9) PMV-9 Pintail/ltaly/493/04

BusHaueHHsT aHTUr€HHUX BJIACTUBOCTEM MPOBOIWIM MIISXOM BBEICHHS
1HaKTUBOBAHOTO B-MPOIIOJaKTOHOM aHTHUTEHY.

JlocnmikeHHsT 3 CEKBEHYBAaHHS  CAalTy  pO3pi3aHHSA  TeMariloTUHHUHY
3a3Ha4yeHOro 130Ty npoBoauiad B IliBaenHo-CxinHiM gaboparopii 3 XBOPOO MTHII
(M. Arenc, mrat Jxopmxis, CHIA.)

PesyabTatn pociaimken, Ta ix oOroBopenHs. Ha nepmomy erami
JOCIIKEHb TEPEBIPEHO AayTEHTUYHICTh 130JIATY 3a JIONOMOTH pedepeHTHUX
CHUPOBaTOK. 3a pe3yibTaTaMd NPOBEJACHUX AOCHIIKEHb JOBEACHO, IO TUIBKH 3
pedepeHTHOI0 CHPOBATKOIO 10 7 MIATUIY TEeMAarijlOTUHIHY 130JIAT 3aTPUMYBaB
arJIIOTHHAIIIO EPUTPOIUTIB B po3BeneHHi 1:512 (tabm. 3).
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Tabnuys 3
PesyabTaTu inenTudikanii reMarJl0THHYIOYOI0 i30Ty A/KPpHKeHb/ACKaHisI-
Hoga/23-15-02/2011

Tutp 3aTpUMKH reMarJIlOTHHALIL 3 pepepeHTHUMU

Higrnn cupoBarkamu B P3T'A

MMO3UTHBHI pePEPEHTHI CUPOBATKHU KPOBI J0 BIpyCy rpuny A

HI -*

H2

H3

H4

H5

H6

H7

=
[\

HS8

H9

HI10

HI1

HI2

HI13

HI14

HI5

XLOR| K| ] R K| K| K| K| S| K| X| F| X| X

HI16

NO3UTHBHI pe)epeHTHI CHPOBATKM KPOBI JI0 MAPaMiKCOBIPYCiB NTHI

IIMB1 -*

IIMB2 -

IIMB3 -

ITMB4 -

IIMB7 -

[IMBS8 -

*
*
*
TIMB6 *
*
*
*

IIMB9 -

MpumiTka: «*» — cenudivyaa 3aTpUMKa arIIOTHHALI] BiICYTHS.

3a pesyinbraTaMd JOCHTIKCHb 1HQEKIIHHUNA THTp BIpycy cTaHoOBUB 7,5 1Q
EII[s()/(),ZCMS, a jetajapHui —1,5 |g EJI/I 50/0,20M3.

[Ipu imyHizamii kypedt 217-no6oBoro Biky (kpoc «Xai-Cekc KOPUYHEBUIN)
1HaKTUBOBAaHUM aHTUT€HOM Yy cyMilll 3 aj roBaHTOM («MounTtanua ISA-70» 1:1) na 14
700y MiCIs MICTUICHHS CepeIHIi TUTP aHTUTLA cTaHOBUB 2,4 10Q, (KOIMBaHHS TUTPIB
Bix 0 mo 1:16), a Ha 30 100y — 4,7 109, (xoyMBaHHS TUTPIB aHTUTLN Big 1:8 mo 1:32).

[Tpu mpoBenenHi gocnimxeHs 3 cekBenyBaHHs ([liBnenno-CxigHa gaboparopis
3 xBopoO mrtumi, M. Atenc, mrar Jhxopmxkis, CIIA) 3a3HadeHoro mramy
BCTAHOBJICHO, 10 CAUT po3pi3aHHs reMarmiOTHHUHY Mae Burisig EIPKGR/GLE. Bin
MICTUTh OJHY OCHOBHY aMIHOKHCIIOTY, IO Ja€ MiJCTaBU CTBEP/DKYBaTH, L0 I
BIpYC € HH3bKOMATOTCHHUM. TaKoXX OCHIDKEHHSIMH JIOBEJEHO aHWil BIpYC
CHOPIJTHEHUH 3 13015TOM €BpPONEHCHKOTr0 MOXOKEHHS, KU BuauieHuil B ['py3ii y
2010 pomi. Ilpu mopiBHAHHI 1ITaMy 3 a31aTCbKMUMU BHCOKOIATOI€HHUMH BIpyCaMH
(miarun H7N9) BiamideHo, 10 a3iaTChbki BIpyCH (OPMYIOTH OKpEMYy TUIKY, sKa
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JOCTaTHBbO JAJIEKO TEeHETHMYHO pO3TallloBaHa B 130JITYy A/KpuKeHb/AcKaHis-
HoBa/23-15-02/2011. Bce me cBiguuTh mpo Te, MIO Ii BIPYCHM T€HETHYHO IYXKe
CWJIBHO PO3PIHSIOTHCS. TakuM YHMHOM, MOXHA CTBEP/UKYBAaTH, IO BIPYC
A/xpuxenn/Ackanig-HoBa/23-15-02/2011, skuit Oyno BHUIUIEHO BiA KPWXKHA €
HU3bKOIIATOT€HHUM.

Ha 3a3HadeHwmii BapiaHT BIPYCYy HHU3BKOIMATOTCHHOITO TPHUIy OTPHUMAaHO
JeKJapamiiiuii  matreHT Ha KopucHy wmojenb Ne 84136  «Illtam  Bipycy
HU3bKOIATOI€HHOro rpumny nTuili A/kpmwkeHb /Ackanis-Hosa/23-15-02/11 H7N3»
(3apeectpoBano B JlepKaBHOMY peecTpl TATEHTIB YKpaiHM Ha KOPUCHI MO
10 >xoBTH: 2013 poky Gronetenn Nel9).

BucHOBKM Ta mepcneKTHBH MOJAJIbIITUAX A0CTiIKEHb:

1. 3a pe3ynbraramMu BIPYCOJOTIYHUX JOCIHIKEHb BCTAHOBIJIEHO, WO BIPYC
rpuny ntuil A/kpuwxenb/Ackanis-Hosa/23-15-02/2011 H7N3, i3oib0BaHuidl BiA
KJIIHIYHO 30POBUX IUKHUX KPUXKHIB, BIJHOCHUTHCSI J0 HU3BKOIMATOT€HHHUX BIPYCIB
TPUITY TITHUIIL.

2.Ilpy BU3HAYEHHI AHTUTEHHOI AaKTHUBHOCTI BIPYC TIPU OJHOPA30BOMY
IICIJICHHI BMKJIMKAE€ HANpPALOBaHHS crelupidHUX aHTHTLI B TUTpax 3-510Q; B
P3T'A.

3. [Ipu mpoBeieHH1 CEeKBEHYBAaHHS 3a3HAYEHOTO IIITaMy BCTAHOBJICHO, IO CANT
po3pizaHHs reMarmioTUHUHY Mae Burisan EIPKGR/GLE, mo miaTBepmIKye MHoro
HAJICKHICTH /10 TPYINH HU3bKOMATOT€HHUX BaplaHTIB BIpYyCy TpHUILY.

CIIMCOK JIITEPATYPHU
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serosurveillance for H5/H7 avian influenza in commercial chicken flocks [Text] / M. E. Arnold
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6. L. Dufour-Zavala. A laboratory manual for the isolation, identification, and
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BUOJIOTUYECKHUE CBOMNCTBA HU3KOMATOIEHHOI'O BUPYCA TI'PHUIIIIA
NTULbI H7N3, U30JIUPOBAHHOI'O OT JJUKUX YTOK / Myssika 1. B., Creruwnii b. T.,
Pyna A. H., Tkauenko C. B., [Iumanckuit A.B., Hannnenko A. A.

Ilpeocmaenenvt pe3yiomamol UCCIEO08AHUU  OUONOSUYECKUX CBOUCME 8Upyca 2punna
nmuyvl noomuna H7N3, usonuposannoco om Ouxkux eoooniaasarowux ouxux ymox 8 2011 2ooy.
Yemanoenena cnocobnocms eupyca x mapabomke cneyuguueckux ammumen npu 66e0eHUl
UHAKMUBUPOBAHHO20 AHMULEHA ONBIMHBLIM KYPaAM 8 cmecu ¢ aovrosanmom «Moumarnuo ISA-70» 6
coomnowenuu 1:1 6 mumpe (4,7€1,3) log>. Ilo pezynemamam cexseHupoganus cauma paspe3aHus
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ecemazeniomununa EIPKGR/GLE oannvii uzonam omHeceHO K epynne Huskonamoeenuwvix. Ha
OCHOBAHUU NOYYEHHBbIX OAHHBIX HA YKA3AHHLIU WMAaMM noayyeH [leknapayuonusiii namenm u OH
npeonodcen K OdalbHelulem)y UCNONb308AHUI0 8 Kauecmee Npou3B00CMEeHH020 OJisi Hapabomku
8aKYUH U OUASHOCMUYECKUX MeCm-CUCTEM.

Knroueevle cnosa: nuszkonamocenuwlil eupyc epunn noomuna H7N3, ouxkue nmuyul,
SNUZ00MONOSUYECKUN MOHUMOPUHS.

BIOLOGICAL PROPERTIES OF LOW PATHOGENIC AVIAN INFLUENZA
VIRUS H7N3 ISOLATED FROM WILD DUCKS / Muzyka D., Stegniy B., Rula O.,
Tkachenko S., Pishchanskyi O.V., Napnenko O.

Introduction. To date, the influenza virus remains an unpredictable infection for animals,
birds and humans. The emergence of new strains and variants with new properties and
pathogenicity to new hosts requires constant observation and thorough investigation of new viruses.

Some highly pathogenic and low pathogenic avian influenza viruses of H5 and H7 subtypes,
characterized by high genetic variability, are concern to the national community as they rapidly
mutated, capable of overcoming the interspecific barrier and infecting other animals, including
humans

The goal of the work was to study the biological properties of a low-pathogenic avian
influenza virus with 7 subtypes of hemagglutinin isolated from wild ducks, to establish the prospects
of its further use as a production strain for the production of veterinary immunobiological
preparations.

Materials and methods. The study was carried out using the avian influenza virus
A/Mallard/AN/23-15-02/2011, isolated from wild ducks. All work with the pathogen was conducted
in special conditions, which excluded the pathogen exposure to the environment.

The cultivation of the virus, the determination of the biological and lethal activity of the
virus (based on Reid and Mench method) was carried out using chicken embryos at the age of 9-11
days in accordance with the recommendations of the International Olffice of Epizootics (OIE). The
hemagglutinum activity of the virus was determined in the hemagglutination inhibition test with a
1% suspension of red blood cells of the rooster according to the generally accepted method
recommended by the FEM. The identification of the virus was carried out using the reference serum
antibodies to the influenza A virus subtypes HI-H16 and avian paramyxoviruses PMV1-PMB4 and
PMV6-PMV9 produced by the OIE/FAO Reference Laboratory for Newcastle disease and Avian
Influenza, the Institutto Zooprofillatico delle Venezie (Italy) and the Veterinary Laboratories
Agency (UK).

The results of research and discussion. The results of studies of the biological properties of
the bird flu virus subtype H7N3, isolated from wild waterfowl wild ducks in 2011, presented in the
title. The ability of the virus to produce specific antibodies was established when the inactivated
antigen was administered to experimental chickens in a mixture with the adjuvant "Montanide ISA-
70" in the ratio 1:1 in titer (4.7£1.3) log>. The results of the study of infectious and lethal activity of
the indicated antigen are also 7,5 g EIDsou,2em’ and 1,5 1g ELD 50/0,2cm°.

According to the results of the sequencing of the EIPKGR/GLE haemagglutinin cutting site,
this isolate is classified as a group of low pathogenic ones. Based on the data obtained, a
Declaration patent for this strain was received and it was proposed for further use for vaccine
production and diagnostic test kits creation. The further conduct of epizootic surveillance activity of
the circulation of the influenza virus among waterfowl and synanthropic birds was substantiated.

Conclusions and prospects for further research. The conducted studies proved the
belonging of the influenza virus to low-pathogenic variants and the possibility of its use as a
component of diagnostic test kits has been proved.

Keywords: low pathogenic avian influenza, wild birds, epizootologic monitoring.
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Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

I'V3b H.B., kaHJ. BeT. HayK, CT. HayK. cIL., email: gudznataly@gmail.com
Incmumym semepunaproi meouyunu HAAH

3ACTOCYBAHHS TPEMNAPATY «BIIOJITH-EKO» JIJISI JIKYBAHHS
TEJIAT 3A JUCHENCIH

Onucani  pesyremamu  NOPIBHANLHO20  KIIHIYHO20 — OOCHIOJNCEHHs  Npenapamis
«Enupoxcun 5%» ma «binonin-Exo» nio uac KomnaiekcHoi mepanii menam 3a OUCHENcil.
Bcemanoeneno, wo 3acmocysannusa npenapamy «binonin-Exko» 6 saxkocmi emiomponHoi mepanii
mensam 3a OUCNENcii HOpMAi3ye KIIHIYHUL CMAaH, MOp@oNociuni ma OIOXIMIUHI NOKA3HUKU KPOBI
MBAPUH | CNPUAE WUBUOKOMY MA eQeKMUBHOMY iX JIKY8AHHIO.

Pezynomamu  nposedenux Oocniodicenv 6xazyromev HA BIOCYMHICMb He2amueHoi Oii
npenapamy «binonin-Exo» na opeanizm meapun ma 1o2o 8UCOKy mepanesmuyny epekmuenicms 3a
oucnencii HOBOHAPOONCEHUX MeNAM.

Knrouoei cnosa: oucnencis, mensma, «binonin-Exoy, nikyeanus, npogirakmuxa.

Beryn. [InmyHKOBO-KMIIIKOBI 3aXBOPIOBAaHHS  MOJIOJHSIKY TBapWH 3aBJAlOTh
3HAaYHUX EKOHOMIYHMX 30HUTKIB TBAapUHHUIBKUM TOCIOJAPCTBaM pI3HUX THUIIIB
BnacHocTi [1,2]. V 80% miarHOCTOBaHWX BUMAAKIB IIIYHKOBO-KHUIITKOBUX
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