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AHHOTANUA
B crathe OMMCHIBAIOTCS TONTHITEI BUPYCA TPHIIIA, BBI3BIBAIOIINEC WH(OEKIINHA CPEaM JIOIIAJCH,
MIPUBOJIUTCS HWCTOPHUYECKAsl CIpaBKa 00 ASIMU300THSIX JIOMIATUHOTO TpUMNIa A, NMPUBEIEHBI TaHHBIE O
3apEeTUCTPUPOBAHHBIX Ciy4asx Ha Tepputopun Kazaxcrana. Omucanbl JaHHBIE MO CEPOJIOTMUYECKOMY
WCCJICJIOBAHUIO PACTIPOCTPAHEHHOCTH TpHUMa A cpeau jomanei TypkecTaHCKOH 00IacTH.
Kiarw4eBble cjioBa: BUPYC TPHUIITIA, SITH300THUS, CEPOJIOTHS, JIOIIAIN, TPHUIII JIOIIAICH.

I'punm nomanei — ocTpoe, BHICOKOKOHTarHO3HOE pECIMpaTopHoe 3a00sIeBaHUE CEMEHCTBA
nomaauubix (Equidae). Bo3Oymurenn rpunma momramei — aBa moaruna Bupyca: Influenza
A/equine2 (H3NS) u Influenza A/equinel (H7N7) [1, 2]. Bupyc rpunna nomaaeii (BI'JI) Biepssie
BbIJICTIEH U onicaH B 1956 r. Bo BpeMs kpynHo# 3nu300Tun B YexocnoBakuu [3]. [IpoToTrmHbIi
Bupyc A/nomans/IIpara/56 umen anturennyto popmyny H7N7; mocienHsst BCIBIIIKA, BEI3BaHHAS
3TUM BO30yauTenem, 3apeructpuponada B 1979 r. B 1963 r. npyroii, aHTUT€HHO OTJIMYAIOIIANCS
BapuaHT Bupyca rpunma, noaruna H3NS, Bei3Ban kpynnyroo smuzootuto B CHIA [4, 5].
[IporoTumnueiii BUpyc A/momrans/Maiisimu/63 momnan B BOCIPUUMYUBYIO TTOMYIISIITAIO dKUBOTHBIX
BMECTE C MMIOPTUPOBAaHHBIMU JomanabMu u3 ApreHtussl [6]. Bupycsl rpumnma (BI),
IUPKYJUPYIOIIHE B HACTOSIIEE BPEMS CPEJIH JIOIIAIe BO BCEM MUPE, OTHOCATCA K moarunmy H3Ng
[1]. Unadekuus rpunma nomaneld, Bei3bIBaeMas moatunioM H7N7, B HacTosiiee Bpemsi HE
peructpupyetcs [2]. B 1987 r. Bupycsl rpunma noaruna Influenza A/equine2 (H3N8) paznenenbt
Ha JIBE CaMOCTOSITENIbHBIE IBOJIIOLIMOHHBIE JIMHUH, KOTOPbIE LIUPKYJIUPYIOT B HACTOSLIEE BPEMSI:
EBpomneiickuii Tunn 1 Amepukanckuii tui [ 1, 7]. Bropoe pa3aenenue npousonuio B Hayaie 2000-
X TOJOB, KOTJa BO3HHUKJIM IPEACTABIEHHBIE 10 HACTOAILIETO BPEMEHM, TaK Ha3bIBaEMbIE
®nopuackue knaael 1 u 2 [8].

Curyanus o BI'JI B Mupe octaercst HanpsbKeHHOH: 1o JanHbIM MOb mrpokoMaciitabHble
AMU300THH 3apeructpupoBanbl B EBpore (Mranus, Dctonus) B 2020 1. B 2018-2019 rr. BeIsIBICHO
299 ouyaros 3aboneBanuii rpumnmom jomazei B Adpuke (Hurepus, Ceneran). B 2018 1. Bcnblku
TaK ke 3apeructpupoBanbl B Jlatunckoir Amepuke (Komymous, DxBamop) [9].

I'punn nomaneét B Pecnybnmke Kazaxcran - akryanbHas mpoOiiemMa B 00JIacTH
BerepuHapuu. Tak, B 2007 r. e€ snu300TuN ObUIH 3aperucTpupoBanbl B HOxH0-Kazaxcranckoi,
Kamb6binckoit, Anmarunckoid, Kaparangumackoit m Bocrtouno-Kaszaxcranckoit obOnactsx. B
aBrycre 2007 T. B KOHEBOMUYECKHX XO3SHUCTBaX AJIMATHHCKOW OOJACTH B XOJI€ MAaCCOBBIX
peCMpaTOpHBIX 3a00JIeBaHUN W THOETH JIOMIA[e BBIACIEHO MATh U30JIATOB BUpPYyCa MOATHIIA
H3N8 [10].

Benpimku BI'JI B PK takke ormevanuch Ha Tepputopun XKamoObuickoi, Kocranaiickoit u
IOxn0-Kazaxcranckoit odmacreii B 2012 1. [7, 11].

B 2020 r. Obuia 3aperucTpupoBaHa MaccoBas BCIBIIIKA PECUPATOPHOTO 3a00JICBAHMS
CpeIu HENapHOKONBITHBIX Ha Iore M oro-socroke Kaszaxcrana. KimHuueckue mpu3HaKu
XapaKTepU30BAINCh HAJIMYMEM CHJIBHOTO KalUlsl >KUBOTHBIX, HaumOojee TsDKeIble clydyau
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HAOMIOIAMCh Y OCIOB (HEKOTOpBIE C JIETAIBHBIM HCXOAOM). B X0/e BHUPYCOJIOTHYECKOTO
ucciea0Banus ObLT n30auMpoBaH Bupyc rpunma A/H3N8 oT mopakeHHBIX Jiomraaen u ocios [12].
JlaHHas cTaThsi MOCBSIIEHA CEPOJIOTUUECKOMY aHaJlM3a CTENEHU PacpOCTPAaHEHHOCTH Ipurina A
cpenu jomranen TypkecTaHCKON 00J1acTH.

MarepuaJjbl 1 MeTOIbI

Martepuanbl B BUJIE CHIBOPOTOK KpPOBU cOOpaHbl OT 98 TOJOB Jommaaeil B pa3IMYHBIX
KOHEBOJUECKUX Xo3siicTBax Typkecranckoit obOnmactu B utoHe 2022 1. HccnemoBaHusi Ha
YKUBOTHBIX IIPOBOJMUIIUCH B COOTBETCTBHH C MIPOTOKOJIOM 0JI00pPEHHBIM MECTHBIM KOMUTETOM IO
ATHKE HAYYHO-TIPOU3BOJICTBEHHOTO [[EHTPAa MUKPOOHUOIIOTHH U BUPYCOJIOTHH.

[TpoObI KpOBH TSI KCCTEAOBAaHUN OTOMPATUCH C TIOMOIIBIO BAKYYMHBIX TPOOUPOK CUCTEMBI
BD Vacutainer® wu3 spemHoii BeHbl (venae jugulares) momazneii. MecTo HMHBEKIUH
npenBapuTenbHo nesuHpuuupoBanu 70%-HbIM 3TaHoNOM. [l 3a00pa KpOBU HCMOIb30BAIN
uriel pazmMepamu 18G50 mm.

O6pa3ubr kpoBu neHTpudyrupoBanu (15 mua mpu 3000 060pOTOB/MUH), MOTYyYEHHYIO
1a3My MEPEHOCUITN B KPHOYCTONYMBBIE MOJUIIPONTUIICHOBBIE TPOOUPKH M TPAHCIIOPTUPOBATH B
)uakoM azore (-196°C).

st oOHapy>KeHUs aHTUTENl K BUPYCY TPHIINA CHIBOPOTKH JIOIMIAIeH MPOTECTUPOBAHBI B
nMMmyHodepmenTHOM aHanmu3e (MDA) c Habopom, OJOKHMPYIOIIMM HYKJICONPOTEHI BHUpPYCa
rpunmna A (IDEXX InfluenzaA Ab Test Kit, CIIIA). Bce stansl pabOThl BBIIOJIHUAIA COTIIACHO
WHCTPYKIIUK W3roToBUTENsS. OOpa3ibl CHIBOPOTOK MpEABApUTEILHO ObutM pa3BeacHsl 1:10 B
BXOJs1eM B Habope Oydepe ams pazbaBieHusi. AHaINU3 pe3yabTaToOB BBIOJIHEH C IPUMEHEHHEM
mukporanmeTaoro puaepa (Infinite 200 PRO, Tecan, lBeinapust) ¢ mmuHOM BoJgHBI 650 HM.
[TonydeHHbIe pe3ynbTaThl OICHUBAIMCH IYTEM pacdyéra OTHOIICHHUS 3HAYCHUS ONTHYECKOU
motHocty (OIT) obpasna k 3naueHuto OIl orpunarenbHOro KOHTPOJsA. IIpoOBI CHIBOPOTOK ¢
ONTHYECKOH IMITOTHOCTHIO MeHbIIEe 0,6 CUUTATHUCH MTOJIOKUTEITHHBIMHU.

Hanee nmpoOb! CHIBOPOTOK, TosioxkuTebHbIe B MDA Ha Hammume IgG x NP Oenky Bupyca
rpunmna A, IOMOJHUTENbHO UCCIEI0BAIM B peakiuu TopMokeHus remarriaotunanuu (PTIA) ais
UACHTUGHUKAIIMA aHTHTEN (aHTUTEMAaITJIIOTHHOB) K moATHmam remarriaotuaunaoB (HA) [13].
Anamu3 PTT'A npoBoawin Ha MUKPOTUTPOBAIBHBIX IUIAHIIETAX ¢ Ucnoib3oBaHueM 0,5% B3Becu
KYPUHBIX SPHUTPOIUTOB M 4 remarrmoruHupyrommx enuuauil (CAE) gocTymHBIX BHPYCHBIX
aHTUreHoB: A/cBunbs/Anmate/87/2014 (HINI), A/o3epnas uaiika/ATteipay/2010 (H1N2),

Al/ytka/Kamudopuus/72 (H3NS), A/pnamunaro/AxTay/6570/2015 (HSN1),
A/FPV/Poctox/34 (H7N7), A/nebenp-xkmukyn/CopOynax/7994/2019 (HON2)
A/mmunoxBocth/CeBepubiii Kazaxctan/6401/2014 (HION7). Peaxnus COTIPOBOXKIAJIACh

KOHTPOJIEM aHTUT€HA, SPUTPOLIUTOB M MCIBITYEMBIX ChIBOPOTOK. Cepono3utuBHbiMH B PTT'A
CUUTAJIN CBIBOPOTKH KPOBH, HHTUOUPYIOLIME FeMarTIIOTHHUPYIOIIYIO0 aKTUBHOCTh peepEeHCHBIX
Y Ka3aXCTaHCKUX BapUaHTOB BUPYCOB rpunna A c paznuuabiMu noarunamu HA B tutpax 1:20 n
Oouee.

Pe3yabTarhl M 00Cy:KIeHHE

[IpoBenens! ceponorunueckue uccnenoanus B MDA 98 cpiBOpoTOK J1o1ael, COOpaHHBIX B
2022 rony Ha MPUCYTCTBUE AHTUTEN K BUpycaM rpurima A.

Pe3ynbraThl aHanu3a CHIBOPOTOK MPHUBEIEHBI B TaduIe 1.

Tabmuua 1 - Pe3ynpraTsl IMMYHO()EPMEHTHOT'O aHAJIN3a CHIBOPOTOK

Paiton co6opa KosnuecTBo uccie10BaHHBIX KosinuecTBO NOM0KUTEIBHBIX PTI A+
CBIBOPOTOK CBIBOPOTOK chIBOpOTOK Ha DA
1 2 3 4
AprICh 10 5 0
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IIpogomkenne Tabnuibl 1

1 2 3 4
baiinnbek 6u 30 1 1
Kaseirypt 10 2 2
OrtsIpap 10 6 6
PrickynoBa 10 2 2
Capplaram 18 3 3
Tomne 6u 10 1 1

Kak BugHO 13 TaOaHIIBI, B CBIBOPOTKAX KPOBH JIOMIAeH, coOpaHHbIX B 2022 1., aHTUTENA K
NP-6enky Bupyca rpunna A o6HapyxeHbsl B 20 u3 98 obpasuoB (20,4%), uyTo yka3bIBaeT Ha
MHTCHCUBHYIO SKCIO3MIIMIO BUpycoM rpunma jomaneii Typkecranckoir o0nactu: B Apbice U B
OTpIpapcKkoM paiioHe MPOIEHT MOJOKUTEIbHBIX P00 cocTaBisiia 50% u 60%, COOTBETCTBEHHO.

B PTT'A ocymectBiena muddepeHuanys MOATUIIOB aHTHTeMarrTiOTHHHHOB MDA-
noyoxuTeNbHBIX Ha NP-0eok BI' A chIBOPOTOK JT0MIaIeii ¢ TOMOIIBIO HaOOpa aHTUTEHOB K CEMU
pa3JIMYHBIM OATUIIAM BUpYca A.

CnocoOHOCTh K TEeMarrIiOTHHAIIMA ~ CBIBOPOTOK 10 Y4
HelTpanu3oBaiach peepeHCHBIM BapraHnToM Bupyca H3 (Tabnuua 2).

rOMOJIOTUYHOI'O  THUTpa

Ta6JII/ILIa 2 - Hannuue CHCI_II/I(I)I/I‘-ICCKI/IX AHTUTCMAITJIIOTUHUHOB K BUPYCaM I'pUIIlia AB ChIBOPOTKAX KpOBU

yommajiel, coopanHbiX B Typkecranckoi odmact B 2022 1.
Hazpanne NOA AHTHUTEHBI BUpYca TpUNNa A TOJTHIIOB
HOMOAHTENBHBIX | Ny | HIN2 | H3NS | HSNL | H7N7 | Honz | O
CBIBOPOTOK JIOIIAJIEH N7
Apbich / 3 40 — - — — - —
ApbICh / 6 40 — - — — - —
Apsics / 7 40 - - - - - -
Apsics / 10 40 - - - - - -
Apsics / 20 40 — - — — - —
Baiinubex 6u / 4 - - 160 - - - -
Kaswirypr / 17 — — 640 — — - —
Kazpirypr / 41 - - 640 - - - -
Otsipap / 8 - - 640 - - — -
Otsipap / 10 — — 640 — — - —
Otsipap / 11 — — 640 — — - —
Otsipap / 13 - - 320 - - — -
Ortpipap / 15 - - 640 - - - -
Ortpipap / 17 - - 640 - - - -
Prickyiora / 20 — — 640 — — - —
Prickymora / 27 — — 640 — — - —
Cappraram / 3 - - 320 - - - -
Cappraram / 5 - - 640 - - - -
Capeplarain / 9 — — 160 — — - —
Tone 6u/7 - - 320 - - - —

B pesynbrate uccnenoanuii B PTT'A antutena x Bupycam rpunna A ¢ nogrunamu HA: H1,
H5, H7, HI0 — B CbhIBOpOTKax HE BbISBICHbl. AHTUIEMArrIlOTUHUHBI K BUPYCY
A/momans/FOKO/236/2012  (H3N8)  oOHapykeHBl B  CBIBOPOTKAax  JIONMIaJed  BCEX
aJMMHHMCTPAaTUBHBIX paliOHOB, KpoMe TI. Apbich, B TUTpax 1:160-1:640. JlecATb CHIBOPOTOK,
MOKAa3aBIIUX HAWBBICIIMKA THUTP, cOOpaHbl OT KHUBOTHBIX Kasbiryprckoro, OTbIpapckoro,
PrickynoBckoro, Capelaramickoro paiioHoB TypkecTaHCKO# 00IacTH.

CrocoOHOCTh K TeMarraoTHHAIMN n30iaTa A/cBunbs/Anmatel/87/2014 (HIN1) B TuTpax
1:40 nHelTpanu3oBasach MATHIO CHIBOPOTKAMH, BBIIEICHHBIMU U3 TI. ApbICh TypKecTaHCKON
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obnactu. Ilpu >TOM, maHHBIE 0O0paslbl HE PACIIO3HABAIUCH AHTHCHIBOPOTKAMHU K TOJATHITY
A/ozepnas uaiika/Ateipay/4378/10 (HIN2). CnenoBatensHo, momaBienue HA Bupyca ObLIO
BbI3BaHO He crneuuduueckum K HI1 aHTUremMarrmoOTHHMHOM, a cTepudeckuM 3¢hdeKToM
HEelpaMHUHKIa3bl BUPYyCa, KOTOPbIE B3aUMOAECUCTBYIOT C aHTUTENaMu ipu nocraHoBke PTT'A. B
CBSI3HM C 3THM, MOKHO IPEANOJNIOKHUTh, YTO Y MATH BBIIICYKAa3aHHBIX CHIBOPOTOK OTCYTCTBOBAJIU
AHTUTEMATTIIOTHHUHBI KO BCEM BHUPYCaM, B3ATHIM B JKCIEPUMEHT. DTO CBUJICTEILCTBYET O
BO3MOXXHOCTH WH(umpoBanus nomaneii BT A mogrumamu H4, H6, HS, H12, nu6o 06 ux
3apakeHUU paHee HEM3BECTHBIMH BapuaHTaMH BUpYyca FPUIIIIA.

3a mocnemHue 1aBa roga B TypKecTaHCKOW o001acTh OTCYTCTBOBAIM O(UIIUATHHBIC
coobmenus: o Bembimkax BIJI. ¥V Bcex nmomraneit He HaOMIOAAIOCH MPU3HAKOB 3a00JIEBaHUS,
OTCYTCTBOBAJl Kalllellb; OOJIe3Hb MPOXOJuiIa 0e3 CHIBHBIX CHMIITOMOB. Hammuue aHtuTen k
BUpycy rpumnma A/H3 B ChIBOpOTKax JIOMIaJeH yKa3bIBa€T HA BEPOSTHOCTh HH(PUIIUPOBAHUS
JKUBOTHBIX SMU300TUYECKH aKTyaJbHBIM BapHaHTOM BUpyca. /lanee, yuuThiBasi BHICOKUE THTPBI
antuten Kk ceporumy A/nomans/FOKO/236/2012 (H3NS), MokHO caenaTh BBIBOA O HeAaBHEH
MUPKYJSIUU BUPYyCca TPUIIITA A B IOMYJISIIAHY Jiomnaei TypkecTaHckoi o0mactu 0e3 BhIpasKeHHBIX
peCcnupaTOPHbBIX CUMITOMOB.
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Tyiiin
Makasiafa XKbUIKBUIAD apachlHIA JKYKMAIbl aypy TyAbIpaTblH TYMay BUPYCBIHBIH THIITApMaKTaphbl
CHUIIATTalIFaH, JXBUIKBl TYMaybIHBIH A O3IH300THACH Typalbl TapuxW MOJIIMETTEp OepuIreH >KoHe
Kazakcranna TipkenreH skarnaiinap Typaisl IepekTep xKapusiianrad. TypKicTaH 0OIBICHIHAAFbI KBUTKBLIIAP
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Abstract
The article describes the influenza A virus subtypes that cause equine influenza infections; provides
a chronicles of equine influenza epizootics and demonstrates the data on registered cases in Kazakhstan.
Data on a serological study of the prevalence of influenza A among horses of the Turkestan region are
described.
Keywords: influenza virus, epizootic, serology, horses, equine influenza.

Equine influenza is an acute, highly contagious respiratory disease of the Equidae family.
Equine influenza is caused by two subtypes of the virus: Influenza A/equine2 (H3N8) and
Influenza A/equinel (H7N7) [1, 2]. Equine influenza virus (EIV) was first isolated and described
in 1956 during a major epizootic in Czechoslovakia [3]. The prototype virus A/Equine/Prague/56
had the antigenic formula H7N7; the last outbreak caused by this pathogen was registered in 1979.
In 1963, another antigenically different variant of the H3N8 influenza virus caused a major
epizootic in the United States [4, 5]. The prototype A/Equine/Miami/63 virus entered the
susceptible animal population along with imported horses from Argentina [6]. Influenza viruses
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(1V) currently circulating in horses worldwide are of the H3N8 subtype [1]. Equine influenza
infection caused by the H7N7 subtype is not currently reported [2]. In 1987, influenza viruses of
the Influenza A/equine2 (H3N8) subtype were divided into two independent evolutionary lineages
that are currently circulating: the European type and the American type [1, 7]. The second
separation occurred in the early 2000s, when the so-called Florida clades 1 and 2, presented to
date, emerged [8].

The situation with EIV in the world remains intensive: according to the OIE, large-scale
epizootics were registered in Europe (Italy, Estonia) in 2020. In 2018-2019. 299 outbreaks of
equine influenza were identified in Africa (Nigeria, Senegal). In 2018, outbreaks were also
registered in Latin America (Colombia, Ecuador) [9].

Equine influenza in the Republic of Kazakhstan remains an urgent problem in the field of
veterinary medicine. So, in 2007, its epizootics were registered in South Kazakhstan, Zhambyl,
Almaty, Karaganda and East Kazakhstan regions. In August 2007, five isolates of the H3N8
subtype virus were isolated in horse breeding farms in the Almaty region during mass respiratory
diseases and death of horses [10].

Outbreaks of EIV in the Republic of Kazakhstan were also registered on the territory of
Zhambyl, Kostanai and South Kazakhstan regions in 2012 [7, 11].

In 2020, a massive outbreak of a respiratory disease was registered among equids in the
south and southeast of Kazakhstan. Clinical signs were characterized by the presence of severe
coughing of animals, the most severe cases were observed in donkeys (some fatal). During
virological study, influenza A/H3N8 virus was isolated from affected horses and donkeys [12].
This article is devoted to a serological analysis of the prevalence of influenza A among horses in
the Turkestan region.

Materials and methods

Blood sera were collected from 98 horses in various locations of the Turkestan region, in
June 2022. Animal studies were carried out in accordance with the protocol approved by the local
ethics committee of the Research and Production Center for Microbiology and Virology.

Blood samples for analysis were taken using vacuum tubes of the BD Vacutainer® system
from the jugular vein (venae jugulares) of horses. The injection site was preliminarily disinfected
with 70% ethanol. For blood sampling, 18G x 50 mm needles were used.

Blood samples were centrifuged (15 min at 3000 rpm), the resulting plasma was transferred
into cryoresistant polypropylene vials and transported in liquid nitrogen (-196°C).

To detect antibodies to the influenza virus, horse sera were tested in enzyme-linked
immunosorbent assay (ELISA) with a kit that blocks the influenza A virus nucleoprotein (IDEXX
InfluenzaA Ab Test Kit, USA). All work steps were performed according to the manufacturer's
instructions. Serum samples were previously diluted 1:10 in the dilution buffer included in the Kit.
The results were analyzed using a microplate reader (Infinite 200 PRO, Tecan, Switzerland) with
a wavelength of 650 nm. The results obtained were evaluated by calculating the ratio of the optical
density (OD) value of the sample to the OD value of the negative control. Optical density in sera,
where values <0.6 were considered positive.

Further, serum samples positive in ELISA for the presence of 1gG to the NP protein of the
influenza A virus were additionally examined in the hemagglutination inhibition (HI) assay to
identify antibodies (antihemagglutins) to hemagglutinin (HA) subtypes [13]. HI analysis was
performed on microtiter plates using 0.5% chicken erythrocyte suspension and 4 hemagglutination
units (HAU) of available viral antigens: A/pig/Almaty/87/2014 (H1N1), A/black-headed
gull/Atyrau/2010 (H1INZ2), A/duck/California/72 (H3N8), A/flamingo/Aktau/6570/2015 (H5N1),
A/FPV/Rostock/34 (H7N7), Alwhooper swan/Sorbulak/7994/2019 (H9N2 ), A/pintail/Northern
Kazakhstan/6401/2014 (H10N7);. The reaction was accompanied by control of the antigen,
erythrocytes and test sera. Seropositive in HI assay was considered sera that inhibited the
hemagglutinating activity of reference and Kazakh variants of influenza A viruses with different
HA subtypes in titers of 1:20 or more.
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Results and discussion

Serological studies were carried out in ELISA of 98 horse sera collected in 2022 for the
presence of antibodies to influenza A viruses.

The results of the analysis of sera are shown in table 1.

Table 1 - Results of enzyme-linked immunosorbent assay of sera

collescetzgrr? area Number of tested sera Number OfEFI)_OISS'R\Ie sera for HI assay +
Arys 10 5 5
Baidibek bi 30 1 1
Kazygurt 10 2 >
Otyrar 10 6 6
Ryskulov 10 2 >
Saryagash 18 3 3
Tole bi 10 1 1

As can be seen from the table, in the blood sera of horses collected in 2022, antibodies to the
NP protein of the influenza A virus were found in 20 of 98 samples (20.4%), which indicates an
intense exposure to the equine influenza virus in the Turkestan region: in Arys and in Otyrar
district, the percentage of positive samples was 50% and 60%, respectively.

In HI assay, differentiation of subtypes of antihemagglutinins was carried out by ELISA-
positive for NP-protein HA of horse sera using a set of antigens to seven different subtypes of
Influenza A virus.

The ability to hemagglutinate sera up to ¥z of the homologous titer was neutralized by the
reference variant of the H3 virus (Table 2).

Table 2 - Presence of specific antihemagglutinins to influenza A viruses in horse blood sera collected in the
Turkestan region in 2022

Name of ELISA positive Antigens of influenza A virus subtypes
horse sera H1IN1 H1N2 H3N8 H5N1 H7N7 HION2 '11170

Arys /3 40 - - - - - -
Arys/ 6 40 - - - - - -
Arys /|7 40 - - - - - -
Arys /10 40 - - - - - -
Arys /20 40 - - - - - -
Baidibek bi / 4 - - 160 - - - -
Kazygurt / 17 - - 640 - - - -
Kazygurt / 41 - - 640 - - - -
Otyrar / 8 - - 640 - - - -
Otyrar / 10 - - 640 - - - -
Otyrar /11 - - 640 - - - -
Otyrar / 13 - - 320 - - - -
Otyrar / 15 - - 640 - - - -
Otyrar / 17 - - 640 - - - -
Ryskulov / 20 - - 640 - - - -
Ryskulov / 27 - - 640 - - - -
Saryagash / 3 - - 320 - - - -
Saryagash / 5 - - 640 - - - -
Saryagash /9 - - 160 - - - -
Tole bi /7 - - 320 - - - -
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As a result of the study in HI assay, antibodies to influenza A viruses with subtypes HA H1,
H5, H7, H10 were not detected in sera. Antihemagglutinins to the A/equine/South
Kazakhstan/236/2012 (H3N8) virus were found in the sera of horses from all administrative
districts, except for the town of Arys, in titres of 1:160-1:640. Ten sera, which displayed the
highest titer, were collected from animals of the Kazygurt, Otyrar, Ryskulov, Saryagash regions
of the Turkestan region.

The ability to hemagglutinate isolate A/swine/Almaty/87/2014 (H1N1) in credits 1:40 was
neutralized by five sera isolated from the city of Arys, Turkestan region. At the same time, these
samples were not recognized by antisera to subtype A/black-headed gull/Atyrau/4378/10 (HIN2).
Therefore, the inhibition of the HA virus was not caused by H1-specific antihemagglutinin,
probably by the hindrance of the virus neuraminidase, which interacts with antibodies during HI
assay. In this regard, it can be assumed that the five above-mentioned sera lacked
antihemagglutinins to all viruses taken in the experiment. This indicates the possibility of infection
of horses with influenza A virus subtypes H4, H6, H8, and H12, or previously unknown variants
of the influenza virus.

Over the past two years, there have been no official reports of EIV outbreaks in the Turkestan
region. Any of the horses showed signs of disease, and no cough; the disease course characterized
without severe symptoms. The presence of antibodies to the A/H3 influenza virus in the horse sera
indicates the likelihood of infection of animals with an epizootic strain of the virus. Further, taking
into account the highest titers of antibodies to the serotype A/equine/South Kazakhstan/236/2012
(H3NS8), we can assume that the influenza A virus has recently circulated in the horse population
of the Turkestan region without expression of severe respiratory symptoms.
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