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To date, influenza remains an unpredictable infection for animals, birds and people. In Ukraine in National
Scientific Center «Institute of Experimental and Clinical Veterinary Medicine» since 2000 it was conducted
monitoring study on wild bird circulation of influenza viruses in their populations. Special attention was paid
to the circulation of H5 and H7 subtypes of avian influenza viruses, which can be potentially dangerous for poultry.
By the results of serologic studies antibodies to avian influenza virus of H5 subtype were detected in the blood
serum only in 2003 and 4.93 % As for egg yolks, then also in 2003, egg yolks of 16.6 % had antibodies to avian
influenza virus of H5 subtype in small diagnostic titers. It was established that in 2006—-2011 antibodies to avian
influenza virus of H5 subtype were detected in blood serum of Mallards in 2007, 2008, 2011 in Kherson Region
(seroprevalence of 1.55-4.00 %) and Zaporozhye Region (seroprevalence 11.29 %). Antibodies to influenza virus
of H7 subtype were detected only in 2011 at 2.32 % wild duck. It should be noted that the antibody levels were
not high 1:16-1:32 (4-5 log,).
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To date, influenza virus remains unpredictable infection for animals, birds and people. The constant emergence of new strains and
variants with new properties and pathogenicity to new host requires constant monitoring and careful research of new viruses. Taking into
account that the main and primary reservoir of influenza viruses in nature is wild birds, especially waterfow! and shorebirds undoubtedly
is to conduct continuous epizootic monitoring in populations of these birds.

In general, it is reported that avian influenza viruses isolated from wild birds, belonging to over 100 species of 12 orders. There were
isolated influenza viruses with all known subtypes of hemagglutinin (H1-H16) and neuraminidase subtypes (N1-N9) (6) from wild birds.
Most of the species from which it was isolated influenza viruses belonging to the Anseriformes and Charadriiformes. Of the variety
of Anseriformes most influenza viruses isolated from ducks from the Anatinae.

As for Charadriiformes, the highest number of avian influenza viruses has been isolated from representatives of Scolopacidae
families (3), Laridae and a small amount of Alcidae. In addition to representatives of the above-mentioned orders from representatives
of other water birds and shorebirds: Ciconiiformes (4), Gaviiformes, Gruiformes, Pelecaniformes, Podicipediformes,
Procellariiformes it has been isolated avian influenza viruses, but the amount received positive samples from them is generally not
large. Besides, there are several reports on allocation of influenza viruses from wild birds orders Columbiformes, Piciformes and
Passeriformes, Galliformes, which are usually related to terrestrial birds, but the number of such messages is very small.

Thus, to date, is fully proven that wild birds are the natural reservoir of low-path avian influenza viruses and it is a considerable role
in their distribution. However, it remains unresolved questions of role of wild birds in the spread of highly pathogenic influenza viruses,
especially over long distances in other geographic regions (2).

Most of the highly-pathogenic variants of virus refers to influenza A viruses of H5 and H7, so with point of view of danger to the
poultry these viruses deserve special attention and require careful monitoring circulation. But recently, influenza viruses of these subtypes
acquired great importance also for human health. Over the past 10 years worldwide were reported several outbreaks and human cases
of avian influenza virus. It should be noted that these cases were accompanied by lots of people (over 60 %) deaths. First of all these
are dangerous to human health viruses include avian influenza viruses H5N1. Thus, according to the World Health Organization at the
beginning of 2014 the whole world 650 people were infected with highly pathogenic avian influenza virus N5N1, of whom 386 were dead
in 15 countries (1).

In spring 2013 a new threat to human health were a new avian influenza viruses H7N9. The first and only cases of human influenza
virus of this subtype that has been recorded in China. It should be noted that by this time there were no reported cases of human influenza
virus of this subtype. When people infection, these viruses cause severe infection, which can lead to death. To date, two waves of people
infection were recorded; in general there were infected 207 people, some of whom were dead. This virus is low pathogenic for poultry,
and this infection usually occurs without overt clinical signs. Besides, it is remains unclear the reservoir and source of the virus.

All above listed demonstrates the relevance of monitoring of avian influenza subtypes H5 and H7 circulating in the Azov-Black Sea
region. This region is a unique place of intersection of migration routes of many species of wild birds. This migration routes it relates
to Europe, Asia, Africa, so the risk of introduction of new genetic variants of influenza virus of particularly emergent H5 and H7 subtypes,
is large. Therefore, the main objective of our research was to monitor the circulation of influenza viruses of H5 and H7 subtypes in wild
bird populations of different ecological groups of Azov-Black Sea region involving serological, virological and molecular genetic methods
and determine origin and phylogenetic relationships of these viruses.
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Materials and methods. Wild bird surveillance. Wild bird surveillance were conducted from 2001 to 2011 in the Azov-
Black Sea region of Ukraine, which is one of strenuous in ornithological regard to the location of Eastern Europe, a place of passage, stops
during migration, breeding of migratory and other bird species with very high biodiversity. There are intersecting areas of flight of birds
from the Baltic and the Caspian to the Black and Mediterranean seas, from Western Siberia and Kazakhstan to Western Europe and North
Africa. In some years, the number of wild birds during migration and nesting exceeded 1 million individuals.

Since 2001 to 2011 it was conducted serological monitoring of the presence of antibodies to influenza viruses of different subtypes,
including H5 and H7. Since 2006 to 2011 for the study there were obtained 708 serum samples and 238 samples of egg yolks of wild birds
of 44 species of 7 order (Pelecaniformes, Ciconiiformes, Anseriformes, Gruiformes, Charadriiformes, Passeriformes,
Columbiformes).

Serological studies. Detection of antibodies to avian influenza virus subtypes H5 and H7 were performed in serum and egg yolks
of wild birds by HI test and ELISA. Sampling of blood from wild birds carried on trapped birds by methods described in the recommendations
of the OIE. Blood serum of wild birds was received by conventional methods. The eggs of wild birds we collected in nesting sites in the
amount of 1-2 eggs from the nest, depending on the size of the stack. For research we use not hatched eggs. Preparation of egg yolks
of wild birds carried out by the following procedure, adapted for the study of wild birds and patented in Ukraine : yolk was separated
from the protein and thoroughly mixed with PBS (pH 7,2-7,4 ) in a ratio of 1:1, to the mixture was added an equal volume of chloroform.
The mixture was carefully for 5-10 minutes, and subjected to centrifugation at 3000 g 15 minutes. After centrifugation, the supernatant was
used for research just as serum. HI test maintenance with blood serum and egg yolks of wild birds in monitoring studies were performed
using inactivated antigens of influenza virus subtypes H5N1 and H7N1 (produced by NSC «IECVMy). For the serological tests of blood
sera from experimentally infected chickens were used inactivated homologous virus Alteal/Djankoy/4-17-11/2010 H5N2, A/mallard/
Askania Nova/23-15-02/2011 H7N3 as antigens. The hemagglutination (HA) assay and HI test were performed in V-bottom 69-well
microtiter plates using standard protocol recommended by the OIE (5). Detection of antibodies to avian influenza virus in by ELISA was
performed using commercial test kits: ELISA test kits: ID Screen ® Influenza A Antibody Competition (produced by ID VET, France),
FlockChek ® (MultiS-Screen) Avian influenza virus antibody test kit ELISA, IDEXX, USA.

Results. In Ukraine in National Scientific Center «Institute of Experimental and Clinical Veterinary Medicine» since 2000 it was
conducted monitoring study on wild bird circulation of influenza viruses in their populations. Special attention was paid to the circulation
of H5 and H7 subtypes of avian influenza viruses, which can be potentially dangerous for poultry.

The study blood serum and egg yolks of wild birds of Azov-Black Sea region on the presence of antibodies to avian influenza virus
subtypes H5 and H7 were conducted since 2001 to 2011. Since 2001 to 2004 there were examined 228 serum samples and 87 samples
of egg yolks from wild birds of 4 species (Mallard, Ruddy Shelduck, Greylag Goose, White-fronted Goose) order Anseriformes.
By the results of serologic studies antibodies to avian influenza virus of H5 subtype were detected in the blood serum only in 2003 and
4.93 % Mallards and Ruddy Shelduck. In wild waterfowl and other species in other years the antibodies to avian influenza virus of H5 and
H7 subtype have not been identified. As for egg yolks, then also in 2003, egg yolks of 16.6 % Mallards and Ruddy Shelduck had antibodies
to avian influenza virus of H5 subtype in small diagnostic titers. In other years, antibodies have not been identified.

A larger scale study the antibodies to influenza A viruses of different subtypes (H1-H14) and different serotypes of avian
paramixoviruses (APMV 1-9) in serum and egg yolk of wild birds were held in 2006-2011 in Kherson, Zaporizhzhya, Sumy, Odessa,
Kharkiv regions and Crimea. The results of studies blood serum and egg yolks on the presence of antibodies to avian influenza virus
of subtypes H5 and H7 are shown in Table 1.

Table 1 — The results of serological tests of serum from wild birds concerning the presence of antibodies to avian influenza virus
of H5 and H7 subtypes

. Number of serum samples having antibodies to influenza
Year | Bird species Samples, | Influenza virus virus in HIT in appropriate dilution, log,
total subtypes -
Negative | <3 [ 4 | 5 | 6 [ 7 | =28
Kherson region
2007 Mallard 50 H5 48 - 2 -
2008 Mallard 86 H5 84 - 2 -
H5 127 - 2 -
2011 Mallard 129
H7 126 - 3 -
AR Crimea
2007 | CommonTem | 7 | H5 | 4 [ - | s |+ -1 -]
Odessa region
2008 [ MuteSwan | 13| H5 [ [ - |« + 1 -1 -]
Zaporizhzhya region
Avocet 1 H5 0 - - 1 - -
2009
Mallard 62 H5 53 2 6 1 - -

* Titers less than or equal to 3 log2 were considered as not specific
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It was established that in this period antibodies to avian influenza virus of H5 subtype were detected in blood serum of Mallards
in 2007, 2008, 2011 in Kherson Region (seroprevalence of 1.55-4.00 %) and Zaporozhye Region (seroprevalence 11.29 %). Antibodies
to influenza virus of H7 subtype were detected only in 2011 at 2.32 % Mallards. It should be noted that the antibody levels were not high
1:16-1:32 (4-5 log,).

The different results were obtained at study egg yolks of wild birds (Table 2).

Table 2 — The results of HI tests of egg yolks from wild birds on the presence of antibodies to avian influenza virus of H5 and
H7 subtypes

. Number of serum samples having antibodies to
Year Bird species Samples, | Influenza virus | jhfiyenza virus in HIT in appropriate dilution, log,
total subtypes -
Negative | <3* [ 4 | 5 |6 | 7 | 28
Kherson region (Askania-Nova)
Mallard 24 H5 15 7 - 2 - -
Coot 1 H5 0 1 - - - -
2006 Ruddy Shelduck 7 H5 5 2 - - - -
H5 1" - 2 - - -
Yellow-legged Gull 13
H7 " 2 - - - -
Mallard 24 H5 23 - - 1 - -
2009 H5 17 - 3 - - - 2
Yellow-legged Gull 22
H7 19 - 2 1 - -
2010 Yellow-legged Gull 15 H5 13 - 1 1 - -
AR Crimea (Sivash bay)
Cormorant 10 H5 5 1 - - R
2006
Mediterranean Gull 9 H7 6 - - - -
2007 Coot 3 H5 2 - - - - - 1
Mediterranean Gull 4 H7 3 - 1 - - -
2008 H5 0 - - - - - 1
Common Tern 1
H7 0 - - 1 - -
Kharkiv region
2007 Black-headed Gull 2 H5 0 - 2 - - -
Bluethroat 1 H5 0 - 1 - - .
2009 Mallard 4 H5 2 - - - 1 - 1

* Titers less than or equal to 3 log were considered as not specific

Antibodies to influenza virus of H5 subtype were found in Mallards, Coots, Yellow-legged Gulls, Cormorants in 2006, 2007, 2009, 2010
in Kherson, Kharkiv regions and AR Crimea, prevalence was averaged 18.33 % (4.16 — 22 72 %). The majority of samples had antibody
level 1:16-1:32 (4-5 log,), but some samples had high antibody levels, there were recorded 1:256 or more (= 8 log,). When analyzing
the research results it was revealed that the number of samples having antibodies to influenza virus of H7 subtype was significantly less.
So, antibodies to the virus of this subtype were detected only in Yellow-legged Gulls in 2006, 2009, in Mediterranean Gulls and Black-
headed Gulls in 2008 in the Crimea and Kherson region. Seroprevalence was ranged from 13.68 to 25.0 %.

Conclusions. The results indicate circulation of low pathogenic avian influenza viruses subtype H5 and H7 in wild waterfow!
populations in the Azov-Black Sea region. These findings support the need for ongoing monitoring of avian influenza for early prevention
of highly pathogenic variants of viruses that may pose a threat to poultry.
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CEPONOTIYHUA MOHITOPUHI TPUNY NTULI MNIATUNIB H5 TA H7
CEPEQ OUKUX MTAXIB A30BO-YOPHOMOPCBLKOI'O PEINOHY

My3uka [].B., CmezHil B.T.
HaujoHanbHul Haykosuli yeHmp «IHcmumym exkcriepuMeHmarsbHOI i KIiHIYHOT eemepuHapHOI MeOUUUHU»,
M. Xapkis, YkpaiHa

Manmun-xekeyd M.
liedeHHo-cxiOHa docnidHuuybka nabopamopis 3 xeopob nmuuji, AgiHu, wmam [xopdxis, CLUA

Ha cboz200HiwHil OeHb, epun 3anuwaemscsi HernepedbadyysaHor iHgekuieto O meapuH, nmaxie i model. B YkpaiHi
8 HauioHansHOMYy HaykosoMy ueHmpi «IHcmumym ekcriepumeHmarnbHOI i KniHiYHOI eemepuHapHoi meduyuHuy 3 2000 poky
6yro nposedeHO MOHIMopuUHa08e G0CiOXeHHST w000 UUpKyIsauii sipycie epury ceped dukux nmaxig. Ocobrnugy ysazy 6yrno
npudineHo yupkynauii niomunie H5 i H7 sipycie epurny nmuui, siki MOXymb 6ymu nomeHuitHO HebesrneyHi Ot ceilicbKUX
nmaxis. 3a pe3ynbmamamu ceporozidyHux OocnioxeHb aHmumin 00 eipycy epuny nmuyi nidmurny H5 6ynu euseneHi
8 cuposamuji kposi minbku y 2003 poui (Kinbkicmb no3umusHux npob 4,93 %). Lo cmocyemscsi HasgHOCMi aHmMumin
JXoemkax seyb Oukux nmaxie, mo 16,6 % npob y 2003 poui manu aHmumina 0o eipycy 2pury nidmurny H5 y Heeenukux
OiaezHocmuyHUx mumpax. [li3Hiwe aHmumina 0o sipycy epurny nmuui nidmurny H5 6ynu susieneHi 8 cuposamuj Kposi OUKUX
Ka4ok y 2007, 2008, 2011 pokax y XepcoHcbKil obnacmi (kinbkicme nosumugHux npob 1,55-4,00 %) i Sanopisbkit obnacmi
(kinbkicmb no3umusHux rnpob 11,29 %). AHmumina 0o eipycy epuny H7 nidmuny 6ynu eusieneHi minbku y 2011 poui y 2,32 %
Oukux Kadok. Cnid 3asHaqumu, wo pigHi aHmumin 6ynu Hegucoki 1: 16-1: 32 (4-5 log,).

KntouoBi cnosa: rpun ntiwi, Avki ntudi, nigtuny H5, H7.

YK 616-022.7:579.882.11.000:477.7

EKONOro-eniagemMIonoriyHi TA COUIAJNIbHO-EKOHOMIYHI ACINEKTUA 300OHO3HUX
NPUPOOHO-OCEPEQKOBUX IHOEKLIX HA NMIBAHI YKPATHU

Hexopowux 3.M., )xypmy6aeea M., lMununeHko H.B.,
lNMpouyuwuHa H.M., lNapxomeHko H.B., €E2opoea O.0.
AY «YkpaiHcbkul Haykogo-docnidHul npomudymHuli iHemumym im. I.I. MeyHikoea MOS3 YkpaiHuy,
m. Odeca, YkpaiHa, e-mail: svarog-72@mail.ru

lMpedcmaeneHi OaHi w000 WUPOKOI PO3ro8ctodKeHOCmi 300HO3i8 (OPHIMO3y, mynsapemii, 1enmocnipoasy,
apbosipycHux iHebeky,ili) ceped nmaxie, meapuH i nodel Ha niedHi YkpaiHu. BcmaHoeneHa Hasi8HiCmb rnpupoOHUX,
aHmponypaidHux, nosiiHbekmHux ocepedkie ocobrueo HebesneyHux iHgekyili pisHoi emionoeaii. Po3pobneHo
KOMI/IEKC HayKo80 0b6rpyHmosaHux pexkoMmeHOauili 3 yOOCKOHareHHsI cucmemu rpoginakmuKku 300HO3HUX
rpupodHo-ocepedkosuX IHGheKYl.

KnrouyoBi crnoBa: 300H031, NPUPOAHI OCEpeaKu, MoAK, NTaxu, ccasLj, AiarHOCTUKa, NpodinakTuka.

300HO3HI NpUPOAHO-0cepeakoBi ocobnneo Hebesneyri iHdekwii (OHI) € cepitosHolo Npobremoto HauioHanbHUX Cryx6 OXOPOHU
300pOB'A Ta BETEPUHAPHOI MEAMULMHW BHACMIZOK iX rnoGanbHOr0 po3noBCIOMXKEHHS, HEraTUBHOMO BMAMBY Ha 3[OPOB'S HACEMEHHS,
€KOHOMIKY HapOAHOro roCcnoAapCTBa Npu BiACYTHOCTI fito4oi cuctemu npodinaktuku [1-6].

MowiTopuHr psgy npupogHo-ocepeakoux OHI HeoBXigHWiA B 3B'A3Ky 3 TUM, LIO iX 30yAHUKM PO3rNsAfakTbCs B AKOCTI NOTEHLNHUX
areHTiB 6ionoriyHoi 36poi i AaHi NPO HWX BKpail BaxnuBi Ans CTBOPEHHS eEKTUBHOT CUCTEMMW NPOTUENIAEMIYHOIO 3axuCTy. BullesasHayeHe
BigHocUTbCA O pisHux OHI, B Tomy uucni opHiTo3y Ta Tynspewii, 3byaHukamn skux € Chlamydophila psittaci (C. psittaci)
i Francisella tularensis (F. tularensis), BignosizHo [7, 8].

Tynspemis — HalBaXnMBILWWA 300HO3 [9], IO Mae NPUPOAHO-OCEPELKOBUN XapakTep 3 LUMPOKMM KPYroM [pKEpen, YUCEHHUX
NepeHOCHUKIB, PISHOMAHITHICTIO WNAXIB nepeaadi iHdekwii. OpHITO3 HaneXWTb 4O rPyN NPUPOAHO-AHTPOMYPriYHNX 300HO3iB 3 NEPEBAXHO
pecnipayiiHiM LUNSXoM nepegadi iHeKLji, pisHOK Tevielo iH(eKLiHOro npoLecy — Bif roCcTpOi CMepTenbHOI (POPMK A0 NaTEHTHOMO
HocincTga [3-5, 10].

[o 36yaHukiB Tynspemii Ta OPHITO3y CNPUAHATIMBICTL MIOAWMHM Ayxe Bucoka, npaktuyHo 100 %, sasgsku vomy F. tularensis
BigHECeHa A0 Hanbinblu HebesneyHux naToreHHUX MIKpoopraHiamis (Bula kateropia «Ax), a C. psittaci — fo kateropii «B» [7, 8].
EkonoriyHa nnacTuyHicTb, 30aTtHicTb A0 NepeUCTEHLii 30yAHWKIB TynspeMii Ta OpHITO3y, NONIroCTanbHICTb, CTINKICTb NPUPOAHNX OCEPEAKIB
3YMOBIIOE NEPIOANYHI enifycknafHeHHs pisHoro MaclwTaby — Bif cnopagnyHUX BUNaaKie 4o rpynoBux 3axsopioBaHsb [3-5, 11, 12, 13].

B YkpaiHi enigemionoriyHa 3HauMMiCTb 300HO3HWX NpupoaHo-ocepenkosx OHI B pisHi pokn Byna HeogHakoBOK i 3anexana
Bif COLjanbHO-EKOHOMIYHMX YMOB, PIBHSI [iarHOCTWKW, MaclwTaby npoBedeHWUX NpOTUENi300TUYHUX, MPOTUENIAEMIYHNX 3axomiB,
KoopaAMHaLLiT AN (haxiBLiB MEaWYHOI Ta BETEPUHAPHOI cryxb.
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