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SUMMARY

The paper presents results of avian influenza epidemiological monitoring in the Republic of Crimea in 2019—2020. The attention was focused on the study of water
basins of the Azov and Black Seas, the Sivash Lagoon and freshwater lakes in the Feodosia Urban Okrug, Leninsky, Sovetsky, Nizhnegorsky, Chernomorsky and
Saksky Raions to detect the avian influenza virus circulation. Examination of the above mentioned areas showed that some freshwater reservoirs became shallow
and dry, and aquatic vegetation degraded. The natural biotope analysis conducted in 2019 and 2020 showed a decreased number of semiaquatic wild birds. The
pathological material was sampled from semiaquatic and migratory wild hirds, as well as from poultry kept in poultry farms and backyards. The collected samples
were tested using real-time RT-PCR. In 2019, the AIV type A (H9) genome was detected in one fecal sample taken from wild birds near Kuchuk-Adzhigol Lake in
Feodosia Urban Okrug. The AIV type A (H5) genome was detected in 2020 during laboratory testing of pathological material taken from the remains of a mute
swan within the shoreline of a freshwater lake near the Ermakovo settlement of the Dzhankoysky Raion. The genetic analysis was performed in the FGBI “ARRIAH"
(Vladimir), and the N8 subtype neuraminidase of the influenza virus isolate was determined. The comparative genetic analysis of 258 bp nucleic acid sequences
of the AV H gene fragment showed that the identified isolate belongs to the Asian genetic lineage of highly pathogenic AIV subtype H5 (clade 2.3.4.4) associated
with the epidemic spread in Asia, Europe, the Middle East and Africa in 2016—2020.
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PE3IOME

B cTaTbe npezcTaBneHbl pe3ynbTatbl SMU300TONOMMYECKOT0 MOHUTOPUHIA rpUnNa NTUL Ha Tepputopuy Pecny6nuku Kpbim 8 2019—2020 rr. Mpu n3yyeHnn Lnpky-
NALUM BUPYCa rpunna nTuL ocoboe BHUMaHMe yaeneHo akBatopuam A30Bckoro 11 YepHoro mopeii, 3anuBy CvBaLl 1 npecHOBOAHBIM 03epam ropoAckoro okpyra
Oeopocua, JlennHckoro, CoeTckoro, HukHeropekoro, YepHomopckoro 1 Cakckoro paiioHoB. lpu 06Cie0BaHNm Bbilueyka3aHHbIX pailoHOB 6bIN0 0TMeYeHo
o6MmeneHue 1 nepecbixaHue HeKOTOPbIX MPECHOBOAHBIX BOA0EMOB, AerpadaLiua BOAHOI pacTUTeNbHOCTU. AHanu3 cocToAHuNA 06cneayemblx NpUpoAHbIX 610ToMoB
322019 112020 rr. noka3an cHNKeHe YUCTEHHOCTI AUKUX OKONOBOAHBIX NTULL. [Tpon3Be/ieH 0Tbop Npob natonoruyeckoro MaTtepuana ot OKONOBOAHOI 1 ANKOIA
nepeNneTHoli NTULbI, @ TaKXKe 0T NTUL, COAePXaLLMXCA Ha NTULedabpukax 1 B NMYHBIX NOACOOHBIX X03A/CTBaX rpaxAaH. MonyueHHble 06pasubl nccnesosam
MeTOZI0M NONMMepa3Holi LienHoli peakLyui B peanbHOM BpeMeHU ¢ 00paTHOI TpaHckpunumeit. B 2019 1. B osHoil npobe nomeTa 0T AMKOi NTULbI ¢ 03epa Kyuyk-
Amxurons ropopckoro okpyra eogocus 06Hapys«eH reHom Bupyca rpunna A ntuy nogruna HI. B pesynbrate nposegeHHbix B 2020 1. nabopatopHbIX Uccneso-
BaHWIi NaToNOMNYecKoro matepuana (0cTaHKkm nebeps-LumnyHa), 0To6paHHoro Ha beperoBoil NMHMN NPeCHOBOAHOTO 03epa BONM3M ¢. EpmakoBo [kaHKolickoro
palioHa, BbiABNEH reHoM Bupyca rpunna A nogtuna H5. Ha 6a3e OTBY «BHUN3X» (r. Bnagumup) 6bin npoBeaeH reHeTuyeckuii aHann3 1 onpesenex noatin
HellpaMiHMAa3bl BblAENeHHOro U30onATa BUpyca rpunna — N8. CpaBHUTENbHBII reHeTUYeCkuil aHann3 HyKNeMHoBbIX NOCTef0BaTeNbHOCTell dparmeHTa reHa H
ANMHOIA 258 H. 0. BUYCa rpunna NTUL NOKa3a, uto BbIABNEHHbIN U30NAT NPUHAANEXMT K a3UATCKOI reHeTUYECKOi IMHII BUPYCa BbICOKONATOreHHOro rpunna
nTuy nogtuna H5 (knapa 2.3.4.4), nonyumBLuero snu300Tinyeckoe pacnpoctpaHexue B 2016—2020 rr. B ctpaHax Auu, EBponbi, bakHero Boctoka u Agppuki.

KnioueBble cnoBa: ankas nepeneTHaa NTula, 0KOS0BOAHAA NTULA, rpUNM NTUL, MUrpauns, 0pHVITO¢ayHa, 3NU300TONOTNYECKNIA MOHUTOPUHT

bnarogapHocTu: Pabota BbinoNHeHa 3a CYeT G0[KETHbIX CPefiCTB NPy NPOBEAEHNI FOCYAAPCTBEHHOTO ANU300TONIOTNYECKOr0 MOHUTOPUHIA B PaMKaX Bbl-
MONHEHNA TOCYLAPCTBEHHOMO 3afaHuA (Mpuka3bl Poccenbxo3Hag3opa ot 28.12.2018 N2 1519, o1 25.12.2019 N 1423).
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NIOTUYECKMA MOHUTOPUHT rpunna nTu Ha Tepputopuu Pecny6anku Kpbim 8 2019—2020 rr. BemepuHapus ce200u. 2021; 10 (4): 308-316. DOI: 10.29326/2304-

196X-2021-10-4-308-316.
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INTRODUCTION

Avian influenza (Al) is a highly contagious viral disease
of birds, subject to the World Organisation for Animal
Health (OIE) notification. It causes enormous economic
damage and poses a serious threat to poultry farms
around the globe. The causative agent is an RNA virus
belonging to the family Orthomyxoviridae, type A (Influ-
enza A). There are 16 known hemagglutinin antigens (H1—
H16) and 9 neuraminidase antigens (N1-N9). The Al agent
has unique abilities to change its antigenic structure and
cross the species barrier [1-8].

Avian influenza virus (AIV) is steadily circulating in wild
migratory bird populations in many countries. Aquatic
and semiaquatic birds are the primary natural reservoir of
the virus [1, 2, 7-91. The Republic of Crimea located at the
crossroads of wild bird migration routes from Asia to Euro-
pean and African countries and back, is a stopover and
wintering place for many wild semiaquatic bird species.
It was primarily the AIV subtype H5N1 known to be circu-
lating until 2014 and causing epidemics in the Crimea in
2005, 2006 and 2008 [5, 10, 11]. At present the AlV subtype
H5N8 has become globally widespread and was detected
in domestic and wild bird populations in Europe, Asia and
Africa. In the Russian Federation the highly pathogenic

H5N8 influenza virus was initially isolated from dead
wild birds at Uvs Nuur Lake (Republic of Tyva) in May
2016 [2, 6-8, 9, 11-15]. Then the disease became wide-
spread and was recorded in both wild and domestic birds
in the immediate vicinity of the Crimean Peninsula, namely
in the Rostov Oblast, Krasnodar Krai, as well as in the Kher-
son and Odessa Oblasts in Ukraine [3, 16]. The next epi-
zootic wave started in August 2020 in the Southern Urals
and Western Siberia and affected most of the European
countries by the end of the year. The current epidemic is
caused by H5N8, H5N5, H5N4, H5N3, H5N1 subtype viru-
ses belonging to genetic clade 2.3.4.4, which originates
from the Middle East [6—8].

From 2009 to the present time no Al disease and morta-
lity cases have been reported in backyard and commercial
poultry on the territory of Crimea. But taking into account
that the AIV (H5N8) genome was detected in a mute swan
in the territory of the peninsula in 2017, and the animal
products imported from the Penza Oblast [11, 16] tested
positive for Al (subtype H9) in 2018, there remains a real
threat of AlV introduction into backyard and commercial
flocks in the Republic of Crimea.

Thus, the Al epidemiological monitoring is of relevant
importance on the territory of the Republic of Crimea.
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MATERIALS AND METHODS

The tests were conducted on the basis of the Laborato-
ry for Molecular Diagnostics of the Laboratory and Diag-
nostic Center of the FGBI“ARRIAH” Branch in the Republic
of Crimea in 2019-2020.

Biological material was collected from wild birds
during expeditions to the coast of the Azov and Black
Seas, the Sivash Lagoon and freshwater lakes in the Feo-
dosia Urban Okrug, Leninsky, Sovetsky, Nizhnegorsky,
Chernomorsky and Saki Raions with participation of
the Rosselkhoznadzor Administration for the Republic
of Crimea and Sevastopol City (Rosselkhoznadzor) spe-
cialists. The expeditions were arranged pursuant to the
research work plan of the FGBI “ARRIAH" Branch in the
Republic of Crimea and state epidemiological monitoring
plans.

The species identification of wild birds subjected to
biomaterial sampling was carried out using a bird field
guide [17]. During the expeditions the state of natural

Table 1
Pathological material sampling from wild birds in 2019

biotopes was assessed and the number of bird fauna in
this territory was calculated.

The material was delivered to the laboratory in sealed
water-proof insulated containers with cool packs in com-
pliance with current regulations. Laboratory tests were car-
ried out using Russia-manufactured commercial test kits in
accordance with the Veterinary Rules for Avian Influenza A
Laboratory Diagnosis [18].

Biomaterial samples from wild birds shot in various
hunting areas of the Crimea, samples from poultry kept in
poultry farms and backyards, as well as samples of animal
products were sent to the laboratory of the FGBI “ARRIAH"
Branch in the Republic of Crimea.

Identification of the AIV genome was carried out by ex-
traction of total nucleic acid from pathological material, re-
verse transcription of the obtained RNA and amplification
of specific sites of the cDNA derived from the influenza A
virus using real-time polymerase chain reaction (real time
RT-PCR). The following was used: a GRIPP commercial test

Sampling Number
Type of pathological material Sampling site

Faeces (wid bird) 6.5 km from Znamenskoye settlement (Spit Belyaus), Lake Donuzlav shore
Eurasian coot (Fulica atra), 4 (45346111, 32.954625)
February 18, Gull (Larus) (carcasses)
20 Faeces (wild birds) 1 Sasyk-Sivash Lake, Yevpatoria (45.200887, 33.415658)
Wild birds (carcasses) 9 Panskoe Lake, Chernomorsky Raion
Faeces (wild birds) 5
3 km from Yermakovo settlement, Dzhankoysky Raion
Gull (Larus) (remains) 1
e . st Do i
200 Faeces (wild birds) 3 5 km from Tomashevka settlement, Dzhankoysky Raion, Aigulskoye Lake
Faeces (wild birds) 8 3 km east of Tselinnoye settlement, Dzhankoysky Raion
Faeces (wild birds) 10 3 km from Melkovodnoye settlement, Dzhankoysky Raion, Aigulskoye Lake
Faeces (wild birds) 1 area of the Ablyamitsky bridge, Lake Donuzlav
Faeces (wild birds) 12 5 km from Znamenskoye settlement, Lake Donuzlav
August 08, Faeces (wild birds) 6 5 km from Mezhvodnoye settlement, Lake Panskoye, Chernomorsky Raion
2019 Faeces (wild birds) 7
Sparrow (Passeridae) (carcass) 1 5 km from Yevpatoria, Sasyk-Sivash Lake
Gull (Larus) (remains) 1
Mute swan (Cygnus olor) (remains) 1 Sasyk-Sivash Lake (45.204513, 33.410529)
Mute swan (Cygnus olor) (remains) 1 Sasyk-Sivash Lake (45.204128, 33.411204)
0“;3?;18’ Faeces (wild birds) 4 Sasyk-Sivash Lake
Faeces (wild birds) 18 shore of Lake Donuzlav, Ablyamitsky bridge
Faeces (wild birds) 15 shore of Lake Donuzlav, Spit Belyaus, 5 km from Znamenskoye settlement
Novezn(;?;r 5 Faeces (wild birds) 27 Lake Kuchuk-Ajigol, Feodosia Urban Okrug
Total 161
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Black Sea

Black Sea

s. Primorsky

Lake Kuchuk-Ajigol
s. Beregovoye

Fig. 1. Sampling of pathological and biological material from semiaquatic wild birds in 2019

® — Jocation of sites for pathological and biological material sampling from wild birds

6. Feodosia
7. Leninsky Raion

1. Simferopol

2. Sevastopol 12. Belgorodsky Raion

3. Yalta 8. Kirovsky Raion 13. Krasnogvardeysky
4. Alushta 9. Sovetsky Raion 14. Pervomaysky Raion
5. Sudak 10. Nizhnegorsky Raion  15. Razdolnensky Raion

kit (the Rospotrebnadzor Central Research Institute of Epi-
demiology, Russia) for PCR detection and differentiation
of influenza virus (Influenza A virus) and differentiation
of subtypes (A H5, H7, H9), which includes AmpliPrime
RIBO-Sorb reagents for RNA extraction, Reverta-L for the
reverse transcription and reagents for Influenza A virus
¢DNA amplification and subtypes A H5, H7, H9 differen-
tiation using real-time hybridization and fluorescence
detection. The fluorescent signal was detected using the
Rotor-Gene Q amplifier (Qiagen, Germany).

RESULTS AND DISCUSSION

In 2019, the FGBI “ARRIAH" branch of the Republic of
Crimea together with the Rosselkhoznadzor professionals
arranged 5 expeditions, during which 8 Crimean raions
were surveyed (Fig. 1) and 161 samples of pathological
material from wild birds were collected (Table 1). The geo-
graphical sampling distribution is shown in Figure 1.

Wild waterfowl mass deaths were registered at Lake
Donuzlav in February 2019. At the time significant
congregations of Eurasian coots (Fulica atra) (about
8-10 thousand) were observed in this reservoir area.
There were also gulls (Larus), ducks (Anatinae) and single

11. Dzhankoysky Raion

16. Bakhchisaraysky Raion
17. Saksky Raion

18. Chernomorsky Raion

19. Krasnoperekopsky Raion
20. Donuzlav Lake

21. Sasyk-Sivash Lake
22. Sivash Lagoon
Raion

mute swans (Cygnus olor) identified. A large number of
Eurasian coot (Fulica atra) remains (about 1.5-2.0 thou-
sand) (Fig. 2a, b) and, occasionally, remains of mallards
(Anas platyrhynchos), common shelducks (Tadorna tador-
na), black-necked grebes (Podiceps nigricollis), Caspian
gulls (Larus cachinnans) (Fig. 2¢) were found within the
shoreline area.

In addition, Eurasian coots with clinical signs charac-
teristic of the Al acute form and demonstrating lack of
movement coordination, neck and head twisting (Fig. 3)
were found on the shore [19-21].

No pathological and anatomical findings were ob-
served during necropsy of Eurasian coot carcasses.

Nine wild bird carcasses were found in the Cher-
nomorsky Raion at Lake Panskoye located 20 km from
Lake Donuzlav (Table 1): Eurasian coot (Fulica atra) - 2,
red-crested pochard (Netta) — 1, mallard duck (Anas platy-
rhynchos) — 4, Eurasian wigeon (Mareca penelope) — 1,
greater scaup (Aythya marila) - 1. No wild bird mortality
was recorded in other Crimean Raions. A decrease in the
number of wild migratory birds was also noted during the
field expeditions as compared to the previous years, espe-
cially on the Sivash Lagoon shore.

Fig. 2. Remains of Eurasian coots (Fulica atra) (a, b) and a Caspian gull carcass (c) at the Donuzlav Lake
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Fig. 3. Eurasian coots demonstrating lack of movement coordination, head and neck twisting

A total of 13 samples of pathological material and
2 samples of wild bird faeces were taken during the expe-
dition in February 2019 (Table 1). The AlV genome was not
detected in these samples.

In August 2019 two field expeditions were arranged
to the sites of semiaquatic bird congregation, during
which the reservoirs of the Dzhankoysky, Chernomorsky
and Saksky Raions of the Crimea were surveyed (Table 1).
Testing of 77 faecal samples from wild birds and 3 patho-
logical material samples (bird remains) showed absence
of the AIV genome. During the survey of the above-men-
tioned areas it was noted that freshwater reservoirs be-
came shallow and some of them dried up completely, deg-
radation of aquatic vegetation was observed everywhere.

The freshwater lakes of the Chernomorsky and Saksky
Raions, including the coast of the Karkinitsky Gulf of the
Black Sea, were surveyed during the expedition conduc-
ted in October 2019. Two pathological material samples
from a mute swan and 37 faecal samples from wild semi-
aquatic birds were collected (Table 1). The AlV genome was
not detected in these samples.

The freshwater lakes in the Feodosiya Urban Okrug, Le-
ninsky and Sovetsky Raions, as well as in the Sivash Lagoon
area were surveyed on November 25, 2019. Wild semi-
aquatic birds were observed only at Lake Kuchuk-Ajigol
in Feodosia Urban Okrug (Fig. 1). The real-time RT-PCR

Black Sea W\é]}&%j

Black Sea

testing of 27 faecal samples collected in this territory
showed that the influenza A subtype H9 virus genome
was detected only in one of them.

In 2019 the Rosselkhoznadzor professionals also sub-
mitted 291 samples from birds shot in hunting areas and
548 samples from poultry from different Crimean Raions to
the Laboratory and Diagnostic Center of the FGBI “ARRIAH"
branch (the Republic of Crimea). The AlV genome was not
detected in these samples.

In total 1,000 samples of pathological material were
tested in the Laboratory for Molecular Diagnostics in 2019,
among them 16.1% were samples obtained from wild
semiaquatic birds, 29.1% - from wild birds shot in hunting
areas and 54.8% - from poultry.

In 2020, the FGBI “ARRIAH" Branch in the Republic of
Crimea, together with the Rosselkhoznadzor professio-
nals organized 3 field expeditions (in winter-spring and
autumn-winter periods) to wild waterfowl congregation
sites, during which the following areas of the Crimean
peninsula were surveyed: the shore of the Sivash Lagoon,
freshwater lakes of the Feodosiya Urban Okrug, as well as
Leninsky, Sovetsky, Nizhnegorsky, Dzhankoy raions (Fig. 4).

Fifty four samples from wild birds were collected for
real-time RT-PCR testing, including 2 pathological material
samples (the remains of a mute swan - Fig. 5a and a saker
falcon - Fig. 5b) and 52 faecal samples from wild birds.

s. Solyonoye Ozero

Fig. 4. Pathological and biological material sampling from semiaquatic wild birds in 2020

® — [ocation of sites for pathological material sampling from wild birds

1. Simferopol
2. Feodosia Urban Okrug

3. Leninsky Raion 5. Sovetsky Raion
4. Kirovsky Raion 6. Nizhnegorsky Raion 8. Sivash Lagoon

7. Dzhankoysky Raion
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The samples were taken on the shore of Lake Ku-
chuk-Ajigol (Feodosia Urban Okrug), at the Frontovoye
reservoir (Leninsky Raion) and the freshwater lake shore
near the Yermakovo settlement (Dzhankoysky Raion)
(Table 2). No bird congregations were found in the other
surveyed areas. Compared to 2019, the number of wild
semiaquatic birds decreased, most likely, due to the de-
composition of reedbeds, a decrease in the food supply for
wild birds, changes in wintering and stopover sites during
migration and nesting. The same trend was observed in
previous years [4].

Table 2 presents data on the sampling site of pathologi-
cal and biological material from wild semiaquatic birds, the
number of samples taken, as well as the types and num-
bers of birds observed during field expeditions.

The genome of influenza A virus subtype H5 was de-
tected in the pathological material collected from the re-
mains of a mute swan in the shoreline area of a freshwater
lake near the Yermakovo settlement, Dzhankoysky Raion,
in December 2020 (Fig. 5a). Fig. 5. Remains of a mute swan (a) and a saker falcon (b)

Table 2
Number and species of semiaquatic wild birds, number of samples in 2020

Number
of collected samples

Sampling date Bird species observed in the area Number of birds

Frontline reservoir, Leninsky Raion

Grey goose (Anser anser) 24
White-fronted goose (Anser albifrons) 20
February 04, 2020 Black-necked grebes (Podiceps nigricollis) 200 27
Large cormorant (Phalacrocorax carbo) 70
Saker Falcon (Falco cherrug) 1

Lake Kuchuk-Ajigol, Feodosia Urban Okrug

Mute swan (Cygnus olor) 60
Eurasian coot (Fulica atra) 400
Great bittern (Botaurus stellaris) 3
Grey heron (Ardea cinerea), 25
Great egret (Ardea alba)
Red-headed pochard duck (Aythya ferina) 200
November 03, 2020 Greater scaup (Aythya marila) 15 2
Tufted duck (Aythya fuligula) 20
Northern shoveler (Spatula clypeata) 90
Eurasian teal (Anas crecca) 120
Gadwall (Mareca strepera) 38
Mallard duck (Anas platyrhynchos) 70
The shore of a freshwater lake near the Yermakovo settlement, Dzhankoysky Raion
Mute swan (Cygnus olor) 18
December 18, 2020 Mallard duck (Anas platyrhynchos) 25 6
Eurasian coot (Fulica atra) 300
Total 54

VETERINARY SCIENCE TODAY. 2021; 10 (4): 308—316 | BETEPUHAPUA CETOAHA. 2021; 10 (4): 308-316 313



ORIGINAL ARTICLES | AVIAN DISEASES OPUTUHAJIbHBIE CTATbI | BOMIE3HI NTUL

Table 3
Number and location of biological material samples taken from poultry, pathological material samples taken from wild birds
and animal product samples in 2020

Number of

Name of the material samples Sampling site
Biological material (chicken droppings) 50 Yalta Urban Okrug, Belogorsky Raion
Biological material (chicken droppings) 50 Pervomaisky Raion
Biological material (chicken droppings) 200 Nizhnegorsky Raion
Biological material (chicken droppings) 25 Simferopol Raion
Biological material (chicken droppings) 100 Razdolnensky Raion
Biological material (chicken droppings) 150 Sudak city, Feodosia city, Feodosia Urhan Okrug
Biological material (chicken droppings) 100 Kirovsky Raion
Biological material (chicken droppings) 100 Alushta Urban Okrug
Poultry biological material (cloacal swabs) 50 Yevpatoria Urban Okrug
Biological material (chicken droppings) 75 Sevastopol districts
Pathological material (wild bird carcasses) 14 Hunting areas in Sevastopol city
Pathological material (wild bird carcasses) 9 Hunting areas in Sevastopol city and Leninsky Raion
Pathological material (great bustard Otis tarda carcasses) 5 Hunting areas in Leninsky Raion
Frozen poultry meat (turkey) and frozen poultry offal (turkey) 12 Simferopol
Chicken eggs (30 pcs.) 6 pooled samples Sevastopol city
Biological material (semiaquatic waterfowl faeces) 36
Wi b remains (Saker falcon) : Lake Kuchuk-Ajigol, Feodosia Urban Okrug
Biological material (semiaquatic waterfowl faeces) n Frontline reservoir, Leninsky Raion
Wild bird remains (2 mute swan) ! The shoreline of a freshwater lake near Yermakovo settlement,
Biological material (semiaquatic waterfowl faeces) 5 Dzhankoysky Raion
Total 1,000

The genetic analysis was performed and the neuramini-
dase subtype (N8) of the identified influenza virus isolate
was identified on the basis of the FGBI “ARRIAH” (Vladi-
mir). The comparative genetic analysis of the AIV nucleic
sequences of the 258 bp H gene fragment showed that
the identified isolate belongs to the Asian genetic lineage
of the highly pathogenic AlV subtype H5 (clade 2.3.4.4),
which epidemically distributed in the countries of Asia,
Europe, the Middle East and Africa in 2016-2020. Accor-
ding to the GenBank international sequence database, the
A/duck/Egypt/SMG4/2019 (H5N8) virus isolated in Egypt
in 2019 is the most genetically similar to the identified
isolate (99.2—99.6% similarity). In addition, this isolate is
genetically similar to HSN8 subtype AlVs detected in Omsk,
Kurgan and Chelyabinsk Oblasts in 2020 (98.8—100.0%
similarity), and H5N8 subtype AlVs isolated in 2016—-2019
in the Voronezh, Rostov, Moscow Oblasts and the Republic
of Kalmykia (97% similarity). The hemagglutinin cleavage
site in the detected virus is -REKRRKR- which is characte-
ristic of highly virulent Al pathogens. No AlV genome was
detected in all the other tested samples.

Additionally, 28 samples collected from birds shot in
hunting areas of the Leninsky Raion and Sevastopol city

raions, 900 samples of biomaterial taken from poultry in
the Belogorsky, Pervomaisky, Nizhnegorsky, Simferopolsky,
Razdolnensky, Kirovsky Raions, the cities of Sudak, Yalta,
Feodosia and the Urban Okrugs of Yalta, Feodosia, Sevas-
topol, as well as 18 samples of animal products marketed
in Simferopol and Sevastopol were submitted to the Labo-
ratory and Diagnostic Centre of the FGBI”ARRIAH" branch
in the Republic of Crimea by the Rosselkhoznadzor pro-
fessionals (Table 3). The AIV genome was not detected in
these samples.

In total, 1,000 samples of pathological and biological
material were tested for avian influenza using real time
RT-PCR in 2020, out of them 8.2% were samples obtained
from wild birds, 90% - from backyard poultry and 1.8%
were samples of animal products.

CONCLUSION

Within the Al epidemiological monitoring in the terri-
tory of the Republic of Crimea in 2019-2020 nine areas
were surveyed and 2,000 samples of pathological and
biological material were tested, including 215 samples
(10.75%) from wild semiaquatic birds, 319 samples
(15.95%) from birds hunted in the hunting areas,
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1,448 samples (72.4%) from poultry, 18 samples (0.9%)
of products of animal origin.

The AIV genome was detected in two samples (0.1%)
collected from wild birds: on the shore of Lake Ku-
chuk-Ajigol in Feodosia Urban Okrug (avian influenza A
subtype H9) in November 2019 and on the lakeshore near
the Yermakovo settlement, Dzhankoy Raion (avian influen-
za A subtype H5) in 2020. This fact is another confirmation
that wild migratory birds present the main threat of Al in-
troduction into the Crimean territory.

Therefore, a timely analysis of monitoring study results
will allow monitoring the Al epidemic situation and, in
case of a threat, taking timely measures to prevent the AIV
spread, contain outbreaks and carry out measures aimed
primarily at breaking the transmission chain.

The prospect of further research is to conduct consis-
tent and detailed Al epidemiological monitoring on the
Crimean peninsula with the coverage expansion of the
studied areas (hunting areas, preserve areas).

REFERENCES

1.Makarov V.V, GrubyiV. A, Gruzdev K. N., Sukharev O. .
Spisok MEB i transgranichnye infektsii zhivotnykh = OIE List
and Transboundary Animal Diseases. Vladimir: VIT-print;
2012.162 p. eLIBRARY ID: 19518209. (in Russ.)

2.Volkov M. S., Varkentin A.V,, Irza V. N., Chvala . A.,, Men-
schikova A. E., Andriyasov A.V., et al. Study of avian influenza
virus circulation in Uvs-Nuur migration area in Republic of
Tyva. Veterinary Science Today. 2016; (4): 8-18. Available at:
https://veterinary.arriah.ru/jour/article/view/267. (in Russ.)

3.Marchenko V. Yu., Susloparov I. M., Ignat’ev V. E., Gavri-
lova E. V., Maksyutov R. A., Ryzhikov A. B. Overview of the
situation on highly pathogenic avian influenza virus H5
in Russia in 2016-2017. Problems of Particularly Dangerous
Infections. 2018; 1: 30-35. DOI: 10.21055/0370-1069-2018-
1-30-35. (in Russ.)

4. Dzhavadov E. D,, Pridybailo N. D. Aktual’nye proble-
my epizootologii, diagnostiki i profilaktiki grippa ptits =
Topical issues of avian influenza epidemiology, diagnosis
and prevention. Gripp A ptits: problemy i puti ikh resheniya:
materialy nauchnoi sessii SZNMTs Rossel’khozakademii
i VNIVI ptitsevodstva (29-30 maya 2006 g.) = Avian influ-
enza A: challenges and ways of solution: Proceedings of the
Scientific Session of North-Western Scientific and Metho-
dological Centre of the Russian Agricultural Academy and
All Russia Scientific Research Veterinary Institute for Poultry
(May 29-30, 2006 ). Saint Petersburg, Lomonosov: VVM;
2006; 23-42. eLIBRARY ID: 29666969. (in Russ.)

5. Andriyasov A.V., ManinT. B., Pchelkina I. P, Shcherba-
kova L. O., Kolosov S. N., Drygin V. V. Identifikatsiya i gene-
ticheskii analiz izolyatov virusa grippa ptits, vydelennykh
na territorii Yuzhnogo Federal’'nogo okruga v 2006 godu =
Identification and genetic analysis of avian influenza virus
isolates collected in the Southern Federal District in 2006.
Veterinary Medicine. 2006; 87: 24—31. (in Russ.)

6. Alexander D. J. An overview of the epidemiology
of avian influenza. Vaccine. 2007; 25 (30): 5637-5644.
DOI: 10.1016/j.vaccine.2006.10.051.

7. Lewis N. S., Banyard A. C,, Whittard E., Karibayev T.,
Al KafagiT., Chvala ., et al. Emergence and spread of novel
H5N8, H5N5 and H5N1 clade 2.3.4.4 highly pathoge-
nic avian influenza in 2020. Emerg. Microbes Infect. 2021;
10(1): 148-151.DOI: 10.1080/22221751.2021.1872355.

8. Lee D. H, Sharshov K., Swayne D. E, Kurskaya O.,
Sobolev |., Kabilov M., et al. Novel reassortant clade 2.3.4.4
avian influenza A(H5N8) virus in wild aquatic birds, Russia,
2016. Emerg. Infect. Dis. 2017; 23 (2): 359—360. DOI: 10.3201/
€id2302.161252.

9.Volkov M. S., Irza V. N., Varkentin A. V., Rogolyov S. V.,
Andriyasov A. V. Results of scientific expedition to nat-
ural biotopes of the Republic of Tyva in 2019 with the
purpose of infectious disease monitoring in wild bird
populations. Veterinary Science Today. 2020; 2 (33): 83-88.
DOI: 10.29326/2304-196X-2020-2-33-83-88.

10. Vorotilova N. G., Danyl'chenko S. I., lonkina I. B.,
Gadzevich D. V. Epizootology monitoring of the infec-
tious diseases of birds in the Republic of Crimea. Trans-
actions of Taurida Agricultural Science. 2015; 3 (166): 81-92.
eLIBRARY ID: 26375169. (in Russ.)

11. Gadzevich D. V., Danil'chenko S. I., Pasun’kina M. A,
Erofeev S. G., Irza V. N., Volkov M. S., Varkentin A. V. Epi-
zootologicheskii monitoring grippa ptits i n'yukaslskoi
bolezni na territorii Respubliki Krym v 2017-2018 gg. =
Epidemiological monitoring of avian influenza and New-
castle disease in the Republic of Crimea in 2017-2018.
Nauchno-prikladnye aspekty proizvodstva, pererabotki
i veterinarno-sanitarnogo kontrolya sel’skokhozyaistvennoi
produktsii: sbornik nauchnykh trudov po materialam Na-
tsional’noi nauchno-prakticheskoi konferentsii s mezhdu-
narodnym uchastiem (27-28 marta 2019 g.) = Scientific and
Applied Aspects of Production, Processing and Veterinary
and Sanitary Control of Agricultural Products: A Collection
of Proceedings Based on Papers of the National Scientific
and Practical Conference with International Participation
(March 27-28, 2019). Yaroslavl: FGBOU VPO Yaroslav-
skaya GSKhA; 2019; 13-21. eLIBRARY ID: 42443880. (in Russ.)

12. Dzhavadov E. D., Polezhaev F. I, Grigorasheva I. N.,
Pridybailo N. D., Avdos'eva I. K. Gripp ptits. Strategiya pro-
tivodeistviya = Avian influenza. Combat strategy. Veteri-
nariya. 2006; 6: 3—-6. eLIBRARY ID: 9211239. (in Russ.)

13. Lvov D. K., Shchelkanov M. Yu., Deryabin P. G,
Grebennikova T. V., Prilipov A. G., Vlasov N. A,, et al. Iso-
lation of influenza A/H5N1 virus strains from poultry and
wild birds in West Siberia during epizooty (July 2005)
and their depositing to the state collection of viruses
(August 8, 2005). Problems of Virology. 2006; 1 (51): 11-14.
eLIBRARY ID: 9176306. (in Russ.)

14. Lvov D. K., Shchelkanov M.Yu., Deryabin P. G., Burtse-
va E. |, Galkina I. V., Grebennikova T. V., et al. Highly patho-
genic influenza A/H5N1 virus-caused epizooty among
mute swans (Cygnus olor) in the lower estuary of the
Volga river (November 2005). Problems of Virology. 2006;
3(51): 10-16. eLIBRARY ID: 9195323. (in Russ.)

15. Lvov D. K., Shchelkanov M. Yu., Deryabin P. G., Fedya-
kina I.T,, Burtseva Ye. ., Prilipov A. G., et al. Isolation of high-
ly pathogenic avian influenza (HPAI) A/H5N1 strains from
wild birds in the epizootic outbreak on the Ubsu-Nur lake
(June 2006) and their incorporation to the Russian Federa-
tion state collection of viruses (July 3, 2006). Problems of Vi-
rology.2006; 6 (51): 14-18. eLIBRARY ID: 9433412. (in Russ.)

16. Avian Influenza. OIE. World Organisation for Animal
Health. Available at: https://www.oie.int/en/disease/avi-
an-influenza/.

17. Poyarkov N. D., Kondrat'ev A. V., Litvin K. E., Syro-
echkovskii E. E., Koblik E. A., Blokhin Yu. Yu., et al. Polevoi
opredelitel’ guseobraznykh ptits Rossii = Russia’s

VETERINARY SCIENCE TODAY. 2021; 10 (4): 308-316 | BETEPUHAPUA CETOJHA. 2021; 10 (4): 308-316



316

ORIGINAL ARTICLES | AVIAN DISEASES OPUTUHAJIbHBIE CTATbI | BOMIE3HI NTUL

Anseriformes field indicator. Moscow: Vserossiiskii
nauchno-issledovatel’skii institut okhrany prirody; 2011.
223 p. eLIBRARY ID: 19502413. (in Russ.)

18. Veterinarnye pravila laboratornoi diagnostiki grip-
pa A ptits = Veterinary rules for avian influenza A labora-
tory diagnosis: approved by Order of the Ministry of Agri-
culture of the Russian Federation No. 105 of April 3, 2006.
Available at: https://docs.cntd.ru/document/901976707.

19. Ibragimov A. A. Histological changes during respi-
ratory infections in poultry. Veterinariya. 2005; 4: 23-25.
eLIBRARY ID: 16930332. (in Russ.)

20. Ibragimov A. A. Osobennosti techeniya, kliniki
i patomorfologii grippa ptits = Avian influenza features,
clinical signs and pathomorthology. Ptitsevodstvo. 2006;
4:42-44. eLIBRARY ID: 16770012. (in Russ.)

21. lbragimov A. A. Pathologicoanatomic changes
in case of influenza of birds. Veterinariya. 2006; 4: 26-27.
eLIBRARY ID: 9187183. (in Russ.)

Received 08.09.2021
Revised 06.10.2021
Accepted 22.10.2021

INFORMATION ABOUT THE AUTHORS / NHOOPMALIMA 06 ABTOPAX

Danil V. Gadzevich, Leading Veterinarian, Laboratory for
Molecular Diagnostics, Laboratory and Diagnosis Centre,
FGBI “ARRIAH" Branch in the Republic of Crimea, Simferopol,
Russia.

Sergey |. Danylchenko, Candidate of Science (Veterinary
Medicine), PhD, Head of Laboratory and Diagnosis Centre,
FGBI “ARRIAH" Branch in the Republic of Crimea, Simferopol,
Russia.

Nadezhda G. Vorotilova, Candidate of Science (Veterinary
Medicine), Head of Laboratory for Molecular Diagnostics,
Laboratory and Diagnosis Centre, FGBI “ARRIAH" Branch in the
Republic of Crimea, Simferopol, Russia.

Maria A. Pasunkina, Candidate of Science (Veterinary Medicine),
Head of Laboratory for Animal Disease Diagnostics, Laboratory
and Diagnosis Centre, FGBI “ARRIAH" Branch in the Republic of
Crimea, Simferopol, Russia.

Viktoriya A. Uppe, Post-Graduate Student, Laboratory Research
Technician, Laboratory for Molecular Diagnostics, Laboratory and
Diagnosis Centre, FGBI“ARRIAH"Branch in the Republic of Crimea,
Simferopol, Russia.

Viktor N. Irza, Doctor of Sciences (Veterinary Medicine), Chief
Researcher, Information and Analysis Centre, FGBI “ARRIAH",
Vladimir, Russia.

Mikhail S. Volkov, Candidate of Science (Veterinary Medicine),
Head of Laboratory for Epizootology and Monitoring,
FGBI“ARRIAH", Vladimir, Russia.

Nikolay G. Zinyakov, Candidate of Science (Biology), Senior
Researcher, Reference Laboratory for Avian Viral Diseases,
FGBI“"ARRIAH" Vladimir, Russia.

Fapzesny Janun Bukroposny, BefyLnin BeTeprHapHbIN Bpay
nabopaTtopuy MONEKynsipHOW AMAarHOCTUKU NlabopaTopHO-
amnarHoctuyeckoro ueHtpa Ounuana OIFBY «BHUKU3XK»
B Pecny6nuke Kpbim, . Cumdepononsb, Poccusa.

Oauunbuenko Cepreiil iBaHOBUY, KaHANZAT BeTEPUHAPHbIX
HayK, pyKoBoauTesb 1abopaTopHO-ANArHOCTUYECKOTO LieHTpa
®unnana OTBY «BHN3X» B Pecnybnuke Kpbim, r. Cumdpeponons,
Poccuma.

BopoTtunosa Hagexpa lpuropbeBHa, KaHANAAT BETEPUHAPHbIX
HayK, 3aBefytoLuin nabopaTtopuell MONEKYNIAPHON AUarHOCTHKM
nabopaTtopHoO-AMarHocTmyeckoro ueHtpa O@Oununana
OreY «BHUW3K» B Pecnybnuke Kpbim, r. Cumdepononsb, Poccusa.

MacynbkuHa Mapusa AnekcaHapoBHa, KaHAMAAT BETEPUHAPHbIX
HayK, 3aBepylolnii nabopaTopuein fMarHocTukn 6onesHen
XKUBOTHbIX SlabOPaTOPHO-AMarHocTnyeckoro LeHtpa Ounnana
®reY «BHUW3XK» B Pecnybnuke Kpbim, . Cumdepononb, Poccus.

Ynne Buktopua AnekcaHApoOBHa, acnupaHT, nabopaHT-
nccnefoBaTeNib n1abopaTopuyi MOSEKYNSAPHON [MArHOCTUKMN
nabopaTtopHo-AMarHocTmyeckoro ueHtpa Ounnana
OreY «BHUW3XK» B Pecnybnuke Kpbim, r. Cumdepononsb, Poccusa.

Np3a Buktop Hukonaeeu4, JOKTOP BeTepPMHAPHbIX Hayk,
rMaBHbIN HayYHbI COTPYAHUK MHPOPMALIMOHHO-aHaNNTUYECKOrO
ueHtpa OIBY «BHUWN3X», r. Bnagnmup, Poccua.

Bonkoe Muxaun Cepreesny, KaHanaaT BETEPUHAPHbBIX HayK,
3aBepyoWmin nabopatopueit 3MM300TONOMMN U MOHUTOPVHIA
OrBY «BHUWN3X», r. Bnagumup, Poccnsa.

3uHaAkos Hukonaii feHHagbeBuY, KaHAMAAT OMONOTNYECKNX
HayK, CTapLUMii HayYHbI COTPYAHUK pedepeHTHOI NabopaTtopun
BUPYCHbIX 60ne3Hen Nty OIBY «BHUW3X», r. Bnagumup, Poccus.
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