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AHHOTANUA

B crarbe moka3aHsl pe3ynbTaThl MOHUTOPUHTA IIUPKYJIALMU Pa3HBIX CEPOTUIIOB BHUpYca I'puIlla Ha
Tepputopuu roxHoro Kazaxcrana B snuaemuueckuil nepuos 2020-2021 rr. C 3T0il 1enbo B NEpUo C
nexadbps 2020r. mo ¢deBpamp 2021 1. B JIe4eOHBIX YUPEXKISHUSIX Pa3IUYHBIX PETHOHOB IOXKHOTO
Kazaxcrana ot 60bHBIX JrO/IEH Moy4eHo 370 HOCOTIIOTOYHBIX CMBIBOB.

Ilpu ckpuHHHTe OOpa3LOB B IOJIMMEPA3HOW LEMHOW pPEaklUy B PEKHUME PEaJbHOTO BPEMEHHU
oOHapyXeH reHeTHUecKuil MaTepuan kak Bupyca rpunna A (8,11% cmyuaeB), Tak u Bupyca rpunmna B
(5,14%). Ilpu cyOTunmpoBaHur 00pa3loOB, MOIOKUTENBHBIX Ha Tpumm Thma A, PHK Bupyca rpumma
A/H1IN1/pdm Beisienena B 2,97% mpo6, A/H3N2 — B 3,51%.

B pesynpTrare mocienoBaTenpHBIX Maccakedl OMOmpoO Ha KypPHHBIX SMOPHOHAX BBIAENICHO TPHU
TeMarrIIOTHHUPYIOMINX areHTa, WICHTU(GHUIMPOBAHHBIX B PEAKIWU TOPMOKEHHS TeMAarTIIOTUHALUU H
peaKIuy WHrHOUIUKY HepaMUHHUIA3HOH aKTUBHOCTH Kak BUpychl rpummna A/HIN1pdm, A/H3N2 u Tuna
B.

KiroueBble cioBa: BUpYC IpUIINA, HUPKYISLHS, H30JAT, TeMarriJlOTHHUH, HeHpaMUHI1a3a.

Hons rpunma u OP3 coctasnsier 10 40% Bcex 3aboneBanuii B3pocibix, 6onee 80% Bcei
uH(peKIMoHHOW maTojoruu u Oonee 60% 3aboneBaHuil cpenu aered. B pasHbIX cTpaHax
CMEpPTHOCTh OT rpunma kosiednercs oT 2 g0 80 ciaywgaeB Ha 100 000 nacenenus. [1o maHHBIM
BO3, B Mupe exeroiHble 3MUIAEMUN TPUINA COMPOBOXKIAIOTCS NPUMEPHO 3—5 MIIH. CIy4yaeB
TSDKENBIX GopM 3a0oneBanus u 250—500 Thicsiu cimyvaeB cmeptH [1].

B kpymHbIX TOpoJax U TPOMBINUICHHBIX PETHOHAX 3a00JeBAEMOCTh TPHUIIIOM
PETUCTPHUPYETCSl TIOCTOSSHHO B TEYEHHE Toja. Bupycel rpurmma cOXpaHSIOTCS B OpraHU3ME
YeNoBeKa, OMpeAeNsis CIOPaInYecKyto 3a00JeBaEMOCTh B JIETHUE MECSIIbI, YeM O0ECIEUUBAIOT
HETPEPHIBHOCTH MUIEMUYECKOTO MPOoIiecca IPUINO3HOM nHpekiuu [2].

B »THONOrNMN 320051€Ba€MOCTH TPUIIIIOM OCHOBHAS POJIb MPUHAICKUT BHpPycaM TPUIIA
tunoB A (HINI w H3N2) m B. B omnmume ot BupycoB rpumma B, Bupycel rpumma A
XapaKTepU3YIOTCS BBICOKOW BapuabEeNbHOCTHIO, OOYCIOBIEHHOW OBICTPON peIUTHKaIed u
OrPOMHOM 4YacTOTOM MyTalMil, MPUBOASIIEH K MOSIBJEHUIO BHUPYCOB C HOBBIMH AHTUTE€HHBIMU
CBOMCTBaMH, 4TO TIO3BOJISIET UM MPEOJONETh MTAMMOCTCIIU(PUISCKHI HMMYHUTET B MOMYJISIIUN
U TOCTHYb SMHIEMUIECKOTO pacnpocTpaHenus [3, 4].

B cBs3u ¢ 3TUM, B TMEpHOJ SMUACMHYECKHX IMOABEMOB 3a00J€BAEMOCTH aKTyalbHOU
3aaueil  SABISETCS TIPOBEACHHE paHHEW JTHOJOTHMYECKOM JUArHOCTUKU I  KOHTPOJIS
pacrpoCTpaHeHHs BUPYCOB I'PHUIINA U BOSHUKHOBEHHSI HOBOTO BO30yIuTeNs aHaeMu [5].

Ilens mccnemoBaHUsl COCTOsUIA B BBISBIIGHUM BUPYCOB TPHUIIA, MUPKYIUPYIOMUX CPEIH
HaceneHus 0kHoro Kazaxcrana B snunemudeckuit nepuoa 2020-2021 rr.
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MarepuaJibl 1 METO/bI

Hocornorounsie cMBIBBI OT JII0/IeH coOMpaty B crepuiibHbIe (hiaakoHbl ¢ 2 Mil cpeabl 199,
0,5% OBIYBbUM CHIBOPOTOYHBIM ATLOYMHHOM M KOMIUIEKCOM AHTHOMOTHUKOB (MCHUIMUIMH —
50 000 en/mn, crpentomunuH — 50 Mkr/mi, rentamuiuH — 3000 mxr/mi, Hucratud — 5000
en/mi). [IpoObI BeIZEP)KUBAITK B TeueHHE CYTOK MpH 4°C ¥ XpaHWIIH B )KUIKOM a3ote [6].

[TepBUYHBII CKPUHUHT OMOJOTHMYECKUX MHPOO OCYHIECTBISUIM B TOJMMEPA3HOM ILIEMTHON
peakuuu B pexume peanbHoro BpemeHu (PT-IILIP) c¢ rubpuausanuoHHO-(IyopeCcieHTHOM
nereknued Ha amrundukarope Rotor-Gene Q 6Plex (QIAGEN, I'epmanus) ¢ nmpuMeHEeHUEM
HabopoB «PUBO-tipen», «AmmmCenc® Influenza virus A/B-FLy», «AMmmuCenc® Influenza
virus A-tun-FL» u «AmmmCenc® Influenza virus A/H1-swine-FL» mnpousBoacrsa ®@BYH
[ITH1U Druaemuonoruu Pocriorpebraazopa (r. Mocksa).

W3omsiuio remarritoTuHUpyromux areHToB (I'”AA) npoBoaunu Ha pa3BuBaromuxcs 9-11-
JTHEBHBIX KYpHUHBIX dMOpuoHax. g uHAuKanuu BuUpyca B peakuuu remarriatotuHanuu (PT'A)
ucnonb3zoBanu 0,75% B3Bech 3puUTpouUUTOB neryxa U uenoBeka [(0) rpynmel kpoBu [6]. s
MOCTAaHOBKM pEaKkIuu TopMokeHuss reMarrimtotuHanuu (PTI'A) u  peakuuu WHrHOUIUU
HelipamuHugazHo  aktuBHocth  (PMHA)  ucnonp3oBanu ~ koMmMepueckue — HaOOpbI
JIMarHOCTUKYMOB M JTMarHOCTHMYECKUX CHIBOPOTOK K BHpycam rpumma A noarunos A/HINI,
A/H3N2 u tuma B mnpomssoactea ®PI'BY HUM rpunma umenn A.A. CmopoauHIIEBa
MunucrtepctBa 3apaBooxpanenuss PO (r. Cankr-IlerepOypr), cornacno pexkomenaanusm BO3
[7].

PesyabTaTsl U 00cy:KIeHHE

Jns u3ydeHusl HUPKYISIIUU BUPYCOB rpumma B nepuon ¢ aekabps 2020 r. mo deBpaib
2021 r. OT MaNMEHTOB, TOCTIMTATU3UPOBAHHBIX C MMPU3HAKAMH OCTPOH PeCIUPaTOPHON BUPYCHOM
uH(pEKIMHU, B pa3IMYHbIX peruoHax pokHoro KaszaxcraHa, COBMECTHO € MEIUIIMHCKUM
NIEPCOHAJIOM, MPOBEACH cOOp OMOIIOTMYECKOTO Marepuana (HOCOTJIOTOYHBIE CMBIBBI). Beero B
nedeOHbIX yupexaeHusx r. Anmatsel, XKamobuickoii u Typkectanckoi obnacteld ObII0 cCOOpaHO
370 obpasmos.

Pe3ynbTarhl mepBUYHOTO CKPUHHUHTA Ha Hajduuue BO30yauTenedl BUpycoB rpumma B PT-
[TLP npencrasiensl B Tabuie 1.

Tabmuma 1 — llepuunstit ckpuauHT B PT-TT1[P HOCOTIIOTOYHBIX CMBIBOB, COOpaHHBIX OT JIFOJEH

KonuuecTtBo KomnuuecTro IML[P-monoxutenbHbIX Mpod
Mecto cGopa HCCICIOBAHHEIX Bupyc Bupyc MoaTun Bupyc rpunma A | Bupyc
HOCOIVIOTOYHBIX oA rpunma |A/HIN1 C HEYCTAHOBJICH- | TPUIIIA
CMBIBOB p THma A pdm A/H3N2 HBIM ITOATANIOM | Tuma B
r. AIMaTsl 121 12 7 3 2 2 5
Kambruncias 182 28 20 6 10 4 8
001acThb
Typkecrancka 67 9 3 5 1 0 6
s1 0071aCTh
Bcero 370 49 30 11 13 6 19
[TpornenT: 100% 13,24% | 8,11% | 2,97% | 3,51% 1,62% 5,14%

Kak npencrasneHo B Tabmauie 1, reHeTHYecKuii MaTepral BUpyca rpunmna ooHapyxeH B 49
cMmbiBax (13,24% ot obmiero uncia ucciIeIoBaHHBIX TP0o0): BUpyc rpunmna tuna A — B 30 mpobax
(8,11%), Bupyc rpunma tuna B — B 19 (5,14%). PHK Bupyca rpunma A/HIN1/09pdm
obHapyxeHa B 11 cMbiBax (2,97%), Bupyca A/H3N2 — B 13 o6pasnax (3,51%). B mectu mpobax
(1,62%), MONOXXKUTENBHBIX HA BUPYC I'pUMNa TUNA A, CyOTUI YCTaHOBHUTbH HE YAaJIOCh.

Takum 06pazoM, pe3yabTaThl IEPBUIHOTO CKPUHUHTA HOCOTJIOTOYHBIX cMBIBOB B PT-TIL[P
MOKa3aJli, 4TO CPEU HaceleHus B anuaeMuueckuii ce3od 2020-2021 rr. uupKyIupyrOT BUPYCHI
rpumnma tuna A u B ¢ npeoOnananueM BupycoB THma A.
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B pe3ynbrare nepBMYHOIO 3apa)X€HHMsI M TPEX MOCJIEI0BATENbHBIX MACCAXEW BBIIEIECHO
Tpu 'AA ¢ Tutpamu B PT'A 1:16 — 1:64: nBa - U3 MaTtepuaioB, COOpaHHBIX B T'. AJIMaThl M OJIMH
— u3 XamObuickoii obnactu. Mnentudukanuio tpex nomydeHHbIXx I'AA npoBogunu B PTTA u
PUHA.

Pesynbratel ompexnenenus mnoaruna remarriiotTuHuHa B PTIA ¢ momomsio Habopa
pedepeHCHBIX CHIBOPOTOK MPeACTaBIEHbl B Ta0nuLe 2.

Tabmuia 2 — UnenTudukarys moATUIIA TEMArrIFOTHHUHA W30yATOB 2021 T. B peakIuy TOPMOKEHUS
reMarriIroTHHALIUA

N — Jmarnoctrnyeckasi CBIBOPOTKA K peepeHCHOMY MTaMMY C aHTUT€HHOU (hOpMYyIIoif
A/HINI1 A/ HIN1pdm A/H3N2 trmna B

T'omonoruyneIit K

JIIMAarHOCTUYECKOM 160* 160 160 160
CBIBOPOTKE BUPYC

Anmatei/01/21 <20 <20 80 <20
Ammate/02/21 <20 40 <20 <20
Kamo6p11/03/21 <20 <20 <20 40

[Tpumeuanue — * qaHbl 0OpaTHBIC BEIMYUHBI TUTPOB CHESIU(PUUSCKUX aHTUTEMATTIFOTHHUHOB

W3 tabmumpl 2 BUAHO, YTO T'eMAarrIIOTHHUPYIONIAs aKTUBHOCTH aJIMAaTHHCKOTO H30JITa
01/21 B 1/2 rOMOJIOTHYHOTO THTPA MOJABISIACH UMMYHHOM CBIBOPOTKOM K BUpycy A/H3N2, ¢
ceiBopoTkamu kK Bupycam A/HINI, A/HINlpdm u tuna B mnonydeHbl oTpuLaTeTbHBIE
pe3ynbTaThl. ['emarrmoTUHUpYIOIAs aKTUBHOCTh ajMmaTtuHckoro wu3onsta 02/21 B 1/4
TOMOJIOTHYHOTO THTpa TOAABIISUIACH CHIBOPOTKOW K BHpycy A/HINIpdm, ¢ cbiBopoTKamu K
Bupycam rpunmna A/H3N2 u tuna B He B3aumopelicTBoBaja.  I'eMarmioTHHUpYROIIAs
aKTUBHOCTH W30JsaTa U3 JKamObUICKOH o0siacTé B 1/4 TOMOJOTHYHOTO THTpa IOJABIISIACH
CBIBOPOTKOM K BUpYCY IpuImna tuna B.

Wpentudukanys moaTHna HelpaMHHUAA3kl BUPYCOB rpumma A, npoBeneHHas B PUHA,
noKaszana, 4ro (epMEeHTAaTHBHAs aKTUBHOCTh alMaTHHCKOro uzossra 02/21 wuruOuposanach
MOJIMKJIOHAJIbHOM ~ TMarHOCTUYECKOW ChIBOPOTKOM K Bupycy A/HINIpdm, a wu3onsara
Anmatel/01/21 — OAMKIOHATBHON AMATHOCTUYECKOU CHIBOPOTKOM K BUpycy A/H3N2.

Unentuduxanus, nposeaeHHas B PT-IILP, nmoarBepawia anturennyro ¢opMmyiy Bcex
TPEX U30JISTOB.

3akiaro4eHue

Bupychl rpunmna BbI3BIBAIOT €XKETOJHO IOBTOPSAIOIIMECS JMUAEMUYECKUE BCIBILIKU Yy
moned. 'punn B maroreHe3e WH(MEKIIMOHHBIX 3a00J€BaHUIM OCTA€TCSl OJHOM W3 OCHOBHBIX
MPUYHH 3200JIEBAEMOCTH U CMEPTHOCTH HaceneHus [8].

IlepBUYHBIM CKPUHUHI HOCOTIOTOYHBIX CMBIBOB B PT-IILIP yka3biBaeT Ha LUPKYJIALUIO
cpenu moned B 3uMHMM niepuoa 2020 — 2021 rr. Ha Teppuropun roxHoro Kazaxcrana Bupycon
rpunna A/HIN1pdm, A/H3N2 u Tunma B. Hupkynsauus JaHHBIX BHPYCOB MOJTBEpKJIEHA
M30JISIMEN TpexX IITaMMOB BUPYCOB rpumnmna A u B.

Pesynpratsl uccnenoBanuii PT-TII[P HOCOTTIOTOUHBIX CMBIBOB, MOJYYEHHBIX OT OOJBHBIX
monen B snuaemudecknid nepuon 2020-2021 rr., Ha HanM4KMe BUPYCOB PUIIIIA KOPPETUPYIOT €
pe3ynbTaTaMu IpealecTBYIOMUX uaeMudyeckux ce30HoB 2017-2018 rr. u 2019-2020 rr.

B otimume ot sanmpemudeckoro ce3ona 2016-2017 rr., korma B Pecmyonmke Kazaxcran He
BeIsiBIIeHBI BUpychl rpunma A/HINIpdm [9, 10] B Hacrosimiee Bpemsl HaOtogaeTcs
npoo/bKeHne upKyssiuu Bupyco rpumma A(HIN1pdm u H3N2) u tuna B.

[Tony4yeHHble TaHHBIE CBUAETEIBCTBYIOT O HEOOXOAMMOCTH MOCTOSHHOTO MOHHTOpPUHIA
HUPKYJISIUU BUPYCOB TpHINa Cpead JIOAed B pa3nuuHbIX pernoHax Kazaxcrana s
CBOEBPEMEHHOTO  IPOTHO3UPOBAHUS  DJMHMAEMUYECKOW  CUTyalud U IPOBEICHUS
npOQUIAKTUIECKUX MEPOTPUSITHIA.

®duHa”HcupoBaHue: Pabora BbIMosHEHa B paMmkax HaydHO-TeXHMUYECKOW MpOTrpaMMBI
Komutera Haykn MunucrepctBa Hayku U oOpazoBanus Pecnyonuku Kaszaxcran «Paspabotka
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OPUTHMHAIBHBIX OTE€YECTBEHHBIX MPENapaToB ¢ MPOTUBOBUPYCHON aKTUBHOCTBIO, Y(PPEKTHUBHBIX
B oTHomieHuu COVID-19 u rpunna»

Jluteparypa:

1 I'me6osa T.U., Kmmeneea H.I'., IllamenoBa M.I'., Cakraranos H.T., Jlykmanosa I'.B.,
Kankoxxaesa M.K., MypzaraimmeBa A.K., Jlocanksibel I'. Lupkynsamnus BupycoB rpummna B ApaibCKOM
peruone Pecry6nuku Kazaxcran B snmmaemuueckuit ce3oH 2015 r. // Bectank KasHMYVY. — 2016. - Nel. —
C. 123-126.

2 benokpununxkas T.E., llanosanoB K.I'. ['punn u 6epemennocts / 'D0TAP-Meauna, — 2015. —
C. 144 (Cepus "bubnuoreka Bpada-crnenuanucra”) - ISBN 978-5-9704-3594-6.

3 Peteranderl Ch., Herold S., Schmoldt C., Human Influenza Virus Infections //Semin Respir Crit
Care Med. - 2016 Aug., - Ne37(4), - P.487-500 (doi: 10.1055/s-0036-1584801).

4 Klivleyeva N.G., Ongarbayeva N.S., Sakraganov N.T., Glebova T.l., Lukmanova G.V.
Shamenova M.G., Sayatov M.Kh., Berezin V.E., Nusupbaeva G.E., Aikimbayev A.M., Webby R.J.
Circulation of influenza viruses among humans and swine in the territory of Kazakhstan during 2017-
2018 // Bulletin of National Academy of Sciences of the Republic of Kazakhstan. — 2019. - Ne2. — P. 6-
13.

5 JlaBpumesa B.B., Bypuesa E.W., Xomskor FO.H., llleuenko E.C., Ockepko T.A., MBaHnoBa
C.M., Hanmnesckas M.M., lllenkanos M.IO., ®enskuna N.T., Anpxosckuit C.B., Ilpumunos A.T'.,
Kypasnesa M.B., KomobOyxwuna JI.B., Mansrimies H.A., JIeBoB JI.K. DTrHomorus neranpHbIX THEBMOHUH B
HepHO Pa3BUTHS TaHaeMud, Bbi3BaHHOW BHpycoMm rpumma A(HLN1)pdm2009 B Poccuu // Bompocst
Bupycosoruu — 2013. — C. 17-21.

6 WHO. Manual for on Animal Influenza Diagnosis and Surveillance, Geneva. — 2002. — P.105

7 Dowdal W.A., Kendal A., Noble G.R. Influenza virus // Diagnostic Procedures for Viral,
Rickettsial and Chlamydial Infection. Washington. — 1979. — P. 585-609.

8 Liu X., Zhang B., Wang Y., Haymour H.S., Zhang F., Xu L.C., Srinivasarao M., Low P.S. A
universal dual mechanism immunotherapy for the treatment of influenza virus infections. / Nat Commun.
2020. - 11(1):5597 (doi: 10.1038/s41467-020-19386-5).

9 BaiimyxameroBa A.M., Onrapoaesa H.C., CakraranoB H.T., Jlykmanosa I'.B., I'nebora T.U.,
Kmusneea H.I'. Lupkymnsiumst Tpunma W OCTPBIX PECIHPATOPHBIX HH(EKIHMA B FOKHOM PETHOHE
Kazaxcrana B 2018- 2019 rr. // 24-1 Mexna. llymmHCcKas IKOIa-KOH(MEPEHIUS MOJIOABIX YYEHBIX
«buonorus. Hayka 21 Bekay». — 2020. — C 393-394.

10 Cmaryn M.A., Hycyn6aesa I'.E., Aiikumbae A.M., bepesun B.O., Knusneesa H.I'. Hagzop 3a
TPHUIIIIOM ¥ OCTPBIMHU PECITUPATOPHBIMH BUPYCHBIMHU HHPeKusmMu B Kazaxcrane // Menunmna (M® KBIL]
—0,024). - 2018. — Ne 8. — C. 25-31.

C.B. BAUCEHITY, AM. BAUMYXAMETOBA®, .B. TIYKMAHOBA',
H.T. CAKTATAHOB!, J1.A. UCMAT'VJIOBA!, T.W. TJIEBOBA®,
H.I. KJIMBJIEEBA®, EJ. ICAEBA?
! «MuKpoOHOJIOTHS )K9HE BUPYCOJIOTHUS FhUIBIMU-OHIPICcTIK opTansiFrel» JKIIC,
Anmarsl, Kazakcran
2 «Axanemuk H.®. 'amanen aTbiHAaFbl SMUACMHUOIOTHS )KOHE MUKPOOHOJIOTHS (heiepaliibl
FBUIBIMU-3€PTTEY OPTAIBIFbI» Denepanablk MEMIEKETTIK OI0/DKETTIK MEKeMeE,
Mackey, Peceii
*sagadatik_91@mail.ru

2020-2021 KBLJIJIAP DIIUJAEMMSIIBIK KESEHJIETT OHTYCTIK KA3AKCTAH
AYMAFBIHIAFBI A )KOHE B TYMAY BUPYCTAP AMHAJIBIMBL.

Tyiiin
Maxkanaga 2020-2021 xokx. snuaeMusUiblk KezeHzeri Onrycrik KaszakcTan aymarbiHZa Tymay
BUPYCBIHBIH TYpJl CEPOTHITEPiHIH alHAIBIMBIH TEKCEpy >KYMbICTaphl KepceTinreH. Ocbl MaKcaTTKa
OaitnanbicTel 2020 KbUIABIH KenToKcanbiHaH 2021 sxbUIABIH aKiaHbiHa Aeiin OHTycTik KazakcTaHHBIH
TYPJi eHipJiepiHAeri eMaey MekeMenepinae aypy agamuaapiad 370 MypbIH-KYTKBIHIIAK IIAHBIHABIIAPHI
AJBIH]IBL.
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Yarinepai HaKTHl YaKbIT PEKHMIHAE TOTUMEPa3fsbl Ti30€KTI peakIusaga CKPUHUHT Ke3iHme A
TyMaysl BUpychiHbIH (8,11% >xarnmait) xone B Tymaysl BupychiHBIH (5,14%) reHeTHKaNbIK MaTepHabl
aHbIKTanAel. OH HOTIXKE OepreH A THUNTI TyMay YITiIepiH cyOTHUNTey Ke3iHae chlHamamapisiH 2,97%
A/HIN1/pdm tymaysi BupycsiabiH PHK on HoTxe 6epce, A/H3N2-3,51% - na aHBIKTangbl.

brockiHaManapapl TayblKk 3MOPHOHIAPBIHA JKYKTHIPY apKbUIBI, TEMArTIIOTHHAIUSH TEXKETy
peaxusACHHAA )KoHEe HeHpaMUHUAA3AIbIK OSICEHAUTIKTIH Texeny peaknusicbiana A/H1N1pdm, A/H3N2
skoHe B turreri Bupycrap OOJIBIN aHBIKTAIFaH YIII TeMArTIIIOTUHHHIICYII areHT OOJIiHII albIHIbI.

KinTri ce3nep: Tymay BUpYyCHI, aifHaIbIM, U30JIST, TEMATTIIIOTHHYH, HEHpaMUHK 1a3a.
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Summary

This paper demonstrates the results of monitoring the circulation of different serotypes of
influenza virus in the territory of the southern Kazakhstan during the 2020-2021 epidemic
period. For this purpose, 370 nasopharyngeal swabs were obtained from patients in healthcare
facilities located in various regions of the southern Kazakhstan during the period from December
2020 to February 2021.

Screening of samples in real-time polymerase chain reaction has revealed genetic material
of both influenza A virus (8.11% of cases) and influenza B virus (5.14%). When subtyping
samples positive for influenza type A, the influenza A/H1N1/pdm virus RNA have been detected
in 2.97% of samples, while that from the A/H3N2 virus in 3.51%.

As a result of successive passages of biosamples in chicken embryos, three
hemagglutinating agents have been isolated and identified in the hemagglutination inhibition
assay and the neuraminidase inhibition assay as influenza A/H1N1pdm, A/H3N2, and type B
viruses.

Keywords: influenza virus, circulation, isolate, hemagglutinin, neuraminidase.

The share of influenza and ARD reaches 40% of all adult diseases, more than 80% of all
infectious diseases and more than 60% of childhood illnesses. In different countries, influenza-
related mortality ranges from 2 to 80 cases per 100,000 population. According to the WHO,
annual influenza epidemics in the world are accompanied by approximately 3-5 million cases of
severe forms of the disease and 250-500 thousand deaths [1].

Influenza incidence is constantly registered in large cities and industrial regions
throughout the year. Influenza viruses persist in the human body due to which they cause
sporadic morbidity in the summer months, thereby ensuring the continuity of the epidemic
process of influenza infection [2].

Influenza type A (HLN1 and H3NZ2) and type B viruses play a key role in the etiology of
the influenza. Unlike influenza B viruses, influenza A viruses are characterized by high
variability due to rapid replication and a huge frequency of mutations, leading to the emergence
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of viruses with new antigenic properties, which allows them to overcome the strain-specific
immunity among the population and achieve epidemic spread [3, 4].

In this regard, an urgent task is to conduct early etiological diagnostics during the period of
epidemic rises in morbidity to control the spread of influenza viruses and the emergence of a
new pandemic pathogen [5].

The purpose of the study was to identify influenza viruses circulating among the
population of the southern Kazakhstan during the 2020-2021 epidemic period.

Materials and methods

Nasopharyngeal swabs from humans were collected in sterile vials with 2 mL of medium
199 with 0.5% bovine serum albumin and complex of antibiotics (penicillin 50,000 U/mL,
streptomycin 50 pg/mL, gentamycin 3,000 pg/mL, nystatin 5,000 U/mL). The samples were kept
for a day 4 C and stored in liquid nitrogen [6].

The primary screening of biological samples was carried out in the real-time polymerase
chain reaction (RT-PCR) with hybridization-fluorescent detection on a Rotor-Gene Q 6Plex
amplifier (QIAGEN, Germany) using RIBO-prep, AmpliSens® Influenza virus A/B-FL,
AmpliSens® Influenza virus A-type-FL, and AmpliSens® Influenza virus A/H1-swine-FL
reagent Kits produced by the FBSI Central Research Institute of Epidemiology of
Rospotrebnadzor (Moscow).

Hemagglutinating agents (HAA) were isolated on developing 9-11 day old chicken
embryos. 0.75% suspension of erythrocytes of a rooster and a person with 1(0) blood group was
used to indicate the virus in the hemagglutination assay (HA) [6]. In order to set up the
hemagglutination inhibition (HAI) assay and the neuraminidase inhibition (NAI) assay, we used
commercial diagnosticums and diagnostic serum panels against influenza A virus subtypes
A/HIN1, A/H3N2 and type B virus produced by FSBI A. Smorodintsev Research Institute of
Influenza of the Ministry of Health of the Russian Federation (St. Petersburg), according to the
WHO recommendations [7].

Results and discussion

To study the circulation of influenza viruses during the period from December 2020 to
February 2021, biological material (nasopharyngeal swabs) have been collected together with
medical personnel from patients hospitalized with signs of acute respiratory viral infection in
various regions of southern Kazakhstan. In total, 370 samples have been obtained from
healthcare facilities located in Almaty city, the Zhambyl and Turkestan oblasts.

The results of primary screening for the presence of influenza viruses in RT-PCR are
presented in Table 1.

Table 1 — Primary RT-PCR based screening of nasopharyngeal swabs collected from humans

Number of PCR-positive samples
Number <Cij Subtype Influenza
; : examine Influenza A virus | Influenz
Sampling point nasopharyngea Infl_u enza type A |A/HIN1 with atype B
| swabs virus virus | pdm (V3N undefined | virus
subtype
Almaty city 121 12 7 3 2 2 5
Zhambyl oblast 182 28 20 6 10 4 8
Turkestan 67 9 3 5 1 0 6
oblast
Total 370 49 30 11 13 6 19
Percentage 100% 13.24% | 8.11% |297% | 3.51% | 1.62% 5.14%
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As shown in Table 1, the genetic material of influenza virus was found in 49 swabs
(13.24% of the total number of examined samples), including influenza type A virus in 30
samples (8.11%), influenza type B virus — in 19 (5.14%). Influenza A/H1N1/09pdm virus RNA
has been detected in 11 samples (2.97%) while that from the A/H3N2 virus in 13 samples
(3.51%). In six samples (1.62%) positive for influenza type A virus, the subtype could not be
identified.

The results of primary screening for nasopharyngeal swabs in RT-PCR therefore indicated
the circulation of influenza type A and B viruses with the prevalence of type A viruses among
the population during the 2020-2021 epidemic period.

As a result of primary infection and three consecutive passages, three HAAs were isolated
with HA titers in the range of 1:16 - 1:64, of which two HAAs from samples collected in the
Almaty city and one HAA from materials obtained in the Zhambyl oblast. The three isolated
HAAs have been identified in the HAI and NAI assays.

The results of determining the hemagglutinin subtype in the HAI assay using a reference
serum panel are presented in Table 2.

Table 2 — Identification of hemagglutinin subtype for the 2021 isolates in the
hemagglutination inhibition assay

Antigen Diagnostic serum against the reference strain with antigenic formula
A/HINI A/ HINIpdm A/H3N2 type B
Virus homolagous 160* 160 160 160
to diagnostic serum
Almaty/01/21 <20 <20 80 <20
Almaty /02/21 <20 40 <20 <20
Zhambyl /03/21 <20 <20 <20 40
Note — *the reciprocal values of specific antihemagglutinin titers are given

Table 2 shows that hemagglutinating activity of the Almaty isolate 01/21 was suppressed
by the immune serum against the A/H3N2 virus by 1/2 of the homologous titer, negative results
were obtained with serums against A/HIN1, A/HIN1pdm and type B viruses. The
hemagglutinating activity of Almaty isolate 02/21 was inhibited by serum against the
A/H1N1pdm virus by 1/4 of the homologous titer; it did not interact with serums against the
influenza A/H3N2 and type B viruses. The hemagglutinating activity of the isolate obtained from
the Zhambyl oblast was inhibited by serum against the influenza type B virus by 1/4 of the
homologous titer.

The identification of the neuraminidase subtype of influenza A viruses performed in the
NAI assay showed that the enzymatic activity of the Almaty isolate 02/21 was inhibited by the
polyclonal diagnostic serum against the A/H1IN1pdm virus and that of the Almaty/01/21 isolate
by the polyclonal diagnostic serum against the A/H3N2 virus.

The identification carried out in RT-PCR confirmed the antigenic formula of all three
isolates.

Conclusion

Every year influenza viruses cause recurrent epidemic outbreaks in humans. As for the
pathogenesis of infectious diseases, influenza remains one of the main causes of morbidity and
mortality among the population [8].

The primary screening of nasopharyngeal swabs in RT-PCR indicates circulation of
influenza A/H1IN1pdm, A/H3N2, and type B viruses among humans during the 2020-2021
winter season in the territory of the southern Kazakhstan. The circulation of these viruses was
confirmed by the isolation of three strains of influenza A and B viruses.
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The RT-PCR results of nasopharyngeal swabs obtained from the patients in the 2020-2021
epidemic period for the presence of influenza viruses correlate with the data from the previous
2017-2018 and 2019-2020 epidemic seasons.

Unlike the 2016-2017 epidemic season, when no influenza A/H1N1pdm viruses were
detected in the Republic of Kazakhstan [9, 10], currently there is a continuation of the circulation
of influenza A (H1IN1pdm and H3N2) and type B viruses.

The data obtained indicate the need for constant monitoring of the circulation of influenza
viruses among humans in various regions of Kazakhstan for timely forecasting of the epidemic
situation and taking preventive measures.

Funding: The work was carried out within the framework of Scientific-Technical Program
"Development of original domestic drugs with antiviral activity efficient against COVID-19 and
influenza" within the framework of targeted MES RK funding.

References:

1 Glebova TI, Klivleyeva NG, Shamenova MG, Saktaganov NT, Lukmanova GV, Kalkozhayeva
MK, Murzagalieva AZh, Dosankyzy G. Cirkuljacija virusov grippa v Aral'skom regione Respubliki
Kazahstan v jepidemicheskij sezon 2015 g. Vestnik KazNMU. 2016. 1. S. 123-126.

2 Belokrinickaja TE, Shapovalov KG. Gripp i beremennost. GJeOTAR-Media, 2015. S. 144
(Serija "Biblioteka vracha-specialista”) - ISBN 978-5-9704-3594-6.

3 Peteranderl Ch, Herold S, Schmoldt C. Human Influenza Virus Infections. Semin Respir Crit
Care Med. 2016, 37(4), P. 487-500 (doi: 10.1055/s-0036-1584801).

4 Klivleyeva NG, Ongarbayeva NS, Sakraganov NT, Glebova TI, Lukmanova GV, Shamenova
MG, Sayatov MKh, Berezin VE, Nusupbaeva GE, Aikimbayev AM, Webby RJ. Circulation of influenza
viruses among humans and swine in the territory of Kazakhstan during 2017-2018. Bulletin of National
Academy of Sciences of the Republic of Kazakhstan. 2019. 2. P. 6-13.

5 Lavrishheva VV, Burceva EI, Homjakov JuN, Shevchenko ES, Oskerko TA, Ivanova SM,
Danilevskaja MM, Shhelkanov MJu, Fedjakina IT, Al'hovskij SV, Prilipov AG, Zhuravleva MV,
Kolobuhina LV, Malyshev NA, L'vov DK. Jetiologija letal'nyh pnevmonij v period razvitija pandemii,
vyzvannoj virusom grippa A(H1N1)pdm2009 v Rossii. Voprosy virusologii. 2013. S. 17-21.

6 WHO. Manual for on Animal Influenza Diagnosis and Surveillance, Geneva. 2002. P.105

7 Dowdal WA, Kendal A, Noble GR. Influenza virus. Diagnostic Procedures for Viral, Rickettsial
and Chlamydial Infection. Washington. 1979. P. 585-609.

8 Liu X, Zhang B, Wang Y, Haymour HS, Zhang F, Xu LC, Srinivasarao M, Low PS. A universal
dual mechanism immunotherapy for the treatment of influenza virus infections. Nat Commun. 2020.
11(1): 5597 (doi: 10.1038/s41467-020-19386-5).

9 Baimukhametova AM, Ongarbayeva NS, Saktaganov NT, Lukmanova GV, Glebova TI,
Klivleyeva NG. Cirkuljacija grippa i ostryh respiratornyh infekcij v juzhnom regione Kazahstana v 2018-
2019 gg. 24-ja Mezhd. Pushhinskaja shkola-konferencija molodyh uchenyh «Biologija. Nauka 21 vekay.
2020. S 393-394.

10 Smagul MA, Nusupbaeva GE, Ajkimbaev AM, Berezin Ve, Klivleyeva NG. Nadzor za
grippom i ostrymi respiratornymi virusnymi infekcijami v Kazahstane. Medicina. 2018. 8. S. 25-31.



https://dx.doi.org/10.1055%2Fs-0036-1584801

