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Pestome. ['pumnm mpenctaBiasieT cepbe3HYIO MTPOOIeMY IS OOIIEeCTBEHHOTO 3ApaBooXpaHeHMs. [l TIpaKTUdecKoit
MEIWIIMHBI ¥ BUPYCOJIOTHH CaMOI Cephe3HO TPo0JIeMOit IBIsIeTCS CIIOCOOHOCTh BO30YIMTEINS TPUTIIA K MOIU(H-
KallM¥ B TIPOIECCE PETIMKAIINH, YTO MOXKET ITPUBOAUTH K KAPANHAJIBHOMY U3MEHEHUIO TAKMX CBOMCTB BUpYCa, KaKk
MHQEKITMOHHOCTb U BUPYJIEHTHOCTh. BbIcOKast MyTallMOHHAsl N3MEHYMBOCTH BUPYCOB TPUIINIA MOXET CITOCOOCTBO-
BaTh OBICTPOMY ITPUOOPETEHU IO YCTOMUYMBOCTH K JIEKAPCTBEHHBIM Mpernapatam. [1oaTomy n3ydeHne 4yBCTBUTETbHO-
CTHW BUPYCOB TPUIIIA K TPOTUBOBUPYCHBIM TperapaTaM HeoOX0MMMO IS 000CHOBAHMS HaJIeKaIIero MpUMEHEH ST
JIEKAPCTBEHHBIX CPEACTB IS Tepanuy U MPOoPUIAKTUKY TPUITIO3HON uHpekuu. Llenb faHHOTrO UccaeqoBaHUsT —
M3y4YeHUe YYBCTBUTEIbHOCTU Ka3aXxCTaHCKUX 1ITaMMOB BUpycoB rpunmna A/HINI u B, BbiieeHHBIX B pa3IUYHbIX
pernoHax Kasaxcrana B 2018—2019 rr., K TpOTMBOBUPYCHBIM IpenapataMm. Mamepuaavi u memodsl. AHAIU3 9yB-
ctButenbHocTu 20 mramMMoB Bupyca rpunmna A/HINI u B mpoBoaunu co caeayomuMu XxuMuonpenaparamu: Pe-
MaHTanauH, Tamudmao, Apounona u MHraBupuH. Bupychel Ky TbTMBHPOBAIN B aJIJTAHTOMCHOM MTOJIOCTU pa3BUBAIOIINX-
cs1 10-mHeBHBIX KYPUHBIX 3MOpHUOHOB B TeueHue 48 4 mpu 36°C. [eMarriioTHHUPYIOIIYIO AKTUBHOCTD OIPEIeISIIN
10 OOILEHIPUHATON METOAMKE Ha 96-TyHOUYHBIX IIJIaHIIEeTax ¢ ucrnojab3oBanueM 0,75% B3BeCH KYPUHBIX SPUTPOLIK-
TOB, UH(PEKIIUOHHOCTh Beiuucasau no Metoay Reed L. u Muench H. YyBcTBUTETBHOCTD IITAMMOB BUpYyCa K pa3-
JIMIHBIM KOHIIEHTPALIMSIM TTPOTUBOBUPYCHBIX ITPEITapaToB OLIEHNBAJIN TI0 CTETICHU ITomaByieHus perrponykunu 100 1g
BN ,,/0,2 Ma BUpyca Ha KypuHBIX aMOprnoHax. CTaTUCTUYECKUIA aHAN3 BBITIOJNHSIIN C TTOMOIIBIO TTPOrPaMMHO-
ro obecrnieuenuss Microsoft Office Excel 2010. Pe3yirsmamsr. VI3yuyeHure 4yBCTBUTEIBHOCTU K XMMUOIpeENnapaTam
M0Ka3aJIo TeTepOreHHOCTh MOMYJISIIMU Ka3aXxcTaHCKUX BUpycoB rpunmna A u B 2018—2019 rr. mo aToMy nmpu3HaKy.
YyBCTBUTENBHOCTD K Tpenapaty TaMudao oOHapyXeHa y BCceX Ka3aXCTaHCKUX IITaMMOB Bupyca rpumnmna A/HINI
1 TpeX LITaMMOB BUpyca rpunima B (MHrubupytoas KoHleHTpaus coctaisia 0,44—25,38 mxr/mi). Penponykius
0OJIBIIMHCTBA BUPYCOB 3(PeKTBHO MHTMOMpoBaiach npenapatoM Tamuduio B KoHueHTpauu 0,68—3,23 MKr/MJI.
Hnsa Tpex mTammoB Bupyca A/HINI uHrubupyolias KOHIEHTpauus coctaBuaa 7,23—25,38 Mxr/ma. Pemantagun
MOJABJISLI PENPOAYKIIMIO BUPYCOB B Gojiee BhicOKUX ao3ax (12,60—25,55 mkr/mi). K Apoumony u MHraBupuHy Bce
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HCCIIeMOBaHHBIE BUPYCHI OKA3aIMCh Pe3NCTEHTHRIMU. OIMH MITaMM BUpyca IpHITa ThIa B oka3aics cj1abo 9yBCTBU-
TeJbHBIM K MHTaBUPUHY. Bbi6odb. [eTepOreHHOCTD MOMYJISIIIMU BUPYCOB TPUIINA ITO YYBCTBUTEIBHOCTH K ITPOTUBO-
BUPYCHBIM IpenapaTtaM YKa3biBaeT Ha HEOOXOIMMOCTb IMMOCTOSIHHOTO 3MUAEMMYECKOro Haa30pa sl BbISIBJACHUS Jie-
KapCTBEHHO-YCTONYMBBIX BADUAHTOB.

Karouesnle caoea: gupyc epunna, peucmeHmHocme, vygcmeumensnocms, Apoudon, Uneasupun, Pemanmadun, Tamughaio.

2018-2019 ANTIVIRAL DRUG SENSITIVITY OF THE INFLUENZA VIRUS STRAINS ISOLATED FROM
VARIOUS REGIONS OF KAZAKHSTAN

Glebova T.I., Klivleyeva N.G., Lukmanova G.V., Saktaganov N.T., Baimukhametova A.M.

Research and Production Center for Microbiology and Virology, Almaty, Kazakhstan

Abstract. Influenza is a serious public health problem. The ability of influenza virus to change upon replication is the
most serious issue for practical medicine and virology, which can fundamentally alter virus biological properties, such as
infectivity and virulence. The high mutational variability of influenza viruses can contribute to rapidly emerging drug
resistance. Therefore, the study of antiviral drug sensitivity among influenza viruses is necessary to justify proper drug
use for treatment and prevention of influenza infection. The aim of the study was to examine antiviral drug susceptibility
of influenza A/HINI1 and B virus strains isolated from various regions of Kazakhstan in the years 2018—2019. Materials
and methods. The susceptibility analysis of 20 strains of influenza A/HIN1 and B viruses was carried out by using chemo-
therapeutic agents including Remantadine, Tamiflu, Arbidol, and Ingavirin. Viruses were cultured in the allantoic cavity
of developing 10-day-old chicken embryos for 48 hours at 36°C. The hemagglutinating activity was determined according
to the standard method on 96-well plates using 0.75% chicken red blood cell suspension; the infectivity was calculated by
the Reed—Muench method. The susceptibility of virus strains to different concentrations of antiviral drugs was evaluated
by the level of virus reproductive suppression of 100 Ig EID,,/0.2 mlin chicken embryos. Statistical analysis was performed
using Microsoft Office Excel 2010 software. Results. A study of susceptibility to chemotherapeutic agents demonstrated
heterogeneity of influenza A and B virus population isolated in Kazakhstan during the 2018—2019 period. The suscep-
tibility to tamiflu was found in all Kazakhstan strains of influenza A/HINI virus and three type B strains (inhibitory
concentration was 0.44—25.38 ug/mL). The reproduction of most viruses was effectively inhibited by Tamiflu at a con-
centration of 0.68—3.23 ug/mL. The inhibitory concentration for three strains of A/HINI virus was 7.23—25.38 ug/mL.
Remantadine inhibited reproduction of viruses at higher doses (12.60—25.55 pg /mL). All investigated viruses were re-
sistant to Arbidol and Ingavirin. A single type B influenza virus strain was found to be weakly susceptible to Ingavirin.
Conclusion. The heterogeneity of influenza virus population in susceptibility to antiviral drugs suggest a need for constant
epidemiological surveillance in order to identify drug-resistant variants.

Key words: influenza virus, resistance, sensitivity, Arbidol, Ingavirin, Remantadine, Tamiflu.

BBeneHue

I'punm npeacTaBiasgeT Cepbe3HYI0 MPOOJIeMYy IS
0OIIeCTBEHHOI 0 3ipaBOOXpaHeHUs1. BbI3bIBast exe-
TOAHBIE CE30HHbIE IMUAEMUN U TEPUOIUYECKUE
MaHIeMUU, TPUIITIO3HAsT WHOEKIUs TPUBOIUT
K Pa3BUTUIO PA3JIUYHBIX OCITOXHEHUI, OCHOBHBIM
13 KOTOPBIX SIBJISIETCSI BTOPUYHAST OaKTepuaibHas
MHEBMOHUS, HEPEAKO CO CMEPTEJbHBIM UCXOAOM
B rpymnmnax pucka. ExeromHo, nmo maHHeiMm BO3,
PETUCTPUPYIOTCS AECSITKM MUJUIMOHOB CJIydaeB
3a00JIeBaHUS TPUIITIOM, U3 KOTOPBIX OKOJIO TTOJY-
MUJIJIMOHA 3aKaHYMUBAIOTC JieTajbHO [1].

J st mpakTuuecKoi MeIUIIMHBI U BUPYCOJIOTUN
B TIJIaHE CO3JaHUs BAaKIMHHBIX, TUAaTHOCTUYEC-
KUX W JIEYEOHBIX TMpemapaToB caMoOil Cepbe3HOU
NpoO0JIEMO SBJISIETCS CIOCOOHOCTH BO30OYIUTEN S
TpUTIa NOCTOSTHHO U3MEHSIThCS B TMPOLIECCE pe-
nnukanuu. CerMeHTUpOBaHHAasI CTPYKTYypa reHo-
Ma BUpYyca TpUIIa CIIOCOOCTBYET peaccopTaluu
TeHOB, 3a4YacTyIO0 TPUBOASIIEH K KapIWHaJIbHO-
MY U3MEHEHUIO OUOJOTrMYECKUX CBOUCTB, TAKUX
KakK MHMEeKIMOHHOCTh U BUPYJEHTHOCTH [11, 21,

28]. OnHOU U3 BaXXHEUIIUX XapaKTEePUCTUK BU-
pyca SIBJISETCSI €ro YyBCTBUTEJbHOCTh K CIIEIl-
UPUUECKUM JIEKapCTBEHHBIM cpeacTBaM. OaHaKo
BBICOKAasi MyTallMOHHasi M3MEHYMBOCTh BUPYCOB
TPUIIIa MOXET CIIOCOOCTBOBATh OBICTPOMY IIPH-
OOpeTeHNI0 YCTOMYMBOCTH K JICKapCTBEHHBIM
npenapatam [4, 6, 20]. UMeHHO MO3TOMY M3yue-
HUE YYBCTBUTEJIBHOCTHU BHUPYCOB IpUTIITa K MPO-
TUBOBUPYCHBIM ITperaparaM HEOOXOAUMO JIsI
000CHOBaHMU S HaJIeXKalllero NIpuMeHeH s JieKap -
CTBEHHBIX CPEJACTB JIJIsl Tepanuu U NpoduiakTu-
KU TPUNITIO3HOM MHp ek [2].

XuMuoTeparus BUPYCHBIX NH(MEKIINI BOZHUK-
J1a B KoH1e 1960 rr. — HauaJje 1970 rr., korma ObLau
YCTAaHOBJICHBI TTPOTUBOBUPYCHBIE CBOWCTBA IIPO-
M3BOJIHBIX ajaMaHTaHa. K HacTosimeMy BpeMeHU
HAaKOIJIEH 3HAYMUTEIbHBINA OINBIT MIPUMEHEHUS XU-
MMOIIperapaToB, pa3pabdaTbhIBalOTCS IPUHIIMIIU-
aJbHO HOBBIE CPEICTBA JICUYCHUS M MPOPUIIaKTHU-
ku rpurniia 1 OPBU [4]. DddexTnBHasg cTpaTerns
1o 00pb0Oe ¢ TPUIIIIOM MpeaIrojaraeT IpuMeHeHUE
STUOTPOTTHBIX CPEICTB, OKAa3bIBAIOIINX HETIOCPEI-
CTBEHHOE BO3[IEiICTBME Ha CHEIUMUIECKYI0 MH-

1160



2021, T. 11, Ne 6
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IIeHb — BUPYCHBII OEJIOK, YUaCTBYIOIIWH B IIUKJIE
pennukauuu. Hanbonee mIMpoKo MpuMeHsieMble
B KazaxcraHe JiekapcTBEeHHBIE NPOTUBOTPUIIIIO3-
HBIC CPEICTBA MPEACTaBICHBI YeTBIPbM S TpyIIIaMu
9TUOTPOITHBIX MTpenapaTos [4]:

— OJioKaTOpbl MOHHOrO KaHaJjia (ajaMaHTaHBbI,

B TOM yuciie PemanTagmnn);

— MHTUOUTOpPHl HeWpamuHuaasbl (Tamudaio

(ocenvramuBup), Penensa, [lepamuBup);

— crneuuUuUIeCcKMil 1anepoH IeMarrJloTUHU-

Ha (Apoumomn);

— umHrnomTopsl NP-6enka (MHTaBUPHUH).

Llenpio HacTosileid pabOThl OBLIO H3YyYEHUE
YYBCTBUTEJIBHOCTU Ka3aXCTAaHCKUX IITAMMOB BH-
pycoB rpunna A/HINI1 u B, BbelaeSeHHBIX B pa3-
anuHbBIX pernoHax Kaszaxcrana B 2018—2019 rr.,
K TIPOTUBOBUPYCHBIM TIperaparam.

Marepuansl 1 MeToapl

Bupycer. 1ns vccinenoBaHuii ucnojib3zoBaau 17
mrtamMmoB Bupyca rpunma A/HINI u Tpu mtamma
BUpyca rpurnma B, Belae/ieHHbIC B pa3JIMYHBIX pe-
rnoHax Kaszaxcrana B 2018—2019 rr., a TakXe pede-
peHcHbie mTammbl A/swine/lowa/15/30, A/swine/
USA/1976/31, A/New Jersey/8/76, A/Solomon Islands/
03/06, A/California/04/09pdm u B/Shandong/07/97,
XpaHSIIUeCcs B KOJJIEKIIMU J1abopaTopuu OMOXU-
mun BupycoB TOO «HaydHO-TIpOM3BOACTBEHHBIN
LIEHTP MUKPOOUOJIOTUY U BUPYCOTIOTUM».

IIpomueosupycuovle npenapamsi. B axcriepruMeH-
Tax MCIIOJb30BaJIM CJCOYIOIINe JIeKapCTBEHHBIC
cpencTna:

— Pemantamuua (100 mr/karcyna, Olainfarm,

JlaTBu);

— Tamudnawo (75 wmr/kancyna, Cenexi SAS,

®pannus, ynmakosano F. Hoffmann—La Roche

AG, IBeiinapus);

— Apounon (100 mr/kancyyia ymucbeHOBUpa -

JIPOXJIOpHMIa MOHOTHIpaTa B IepecueTe Ha YMU-

denoBupa runpoxiopun, OAO «DapmcraH-

napt-JlekcpencrBa», Poccus);

— WuraBupuH (90 Mmr/karcyia MMUIA30UII-

9TaHaMMla NIEHTaHIMOBOM KUCIOThHl — BUTATJIy-

tama, OAO «BamenTta @apmaneBTuKka», Poccus).

Bupycel KyapTUBUpPOBAJM B aJIAHTOUCHOM
MoJIOCTU pa3BuBamIIUXcs 10-AHEBHBIX KYPUHBIX
3MOpHoHOB B TeueHue 48 4 npu 36°C. I'emarriio-
TUHHUPYIOIIYIO aKTUBHOCTH OIIPEICIISIIN T10 00IIIe-
MPUHSITON METOAMKE Ha 96-TyHOUHBIX TJIAHIIETaX
¢ ucnonb3oBanueMm 0,75% B3Becu KypUHBIX 3pU-
TpouMTOB [26]. MHGMEKIIMOHHOCTL BBIUYUCISIIN
no metony Reed L. m Muench H. [25].

YyBCTBUTEIBHOCTh BBIJCJACHHBIX IIITAMMOB
K pa3JIMYHBIM KOHIIEHTPAL U SIM ITPOTUBOBUPYCHBIX
nperapaToB OLIEHMWBAJIMU MO CTENEHU IOJaBICHUS
perponyknuu 100 DU ;,/0,2 M1 Bupyca Ha Ky-
pUHBIX 3MOpuoHax. IIpemapaTbl, pacTBOPCHHBIC
B ¢ochatHOM OydbepHOM pacTBOpe B KOHILIEHTpa-

uuu 50 Mr/MJI, UCMIOJb30Bal B KAa4eCTBE UCXOJI-
HbIX. Jlo3y nmpemnapara, NOAaBISIIOIIYIO TUTP BUPY-
ca B peakl[My reMarrjJioTUHAILIUY B 2 pa3a o cpaB-
HEHUIO C KOHTPOJIEM, CUWUTAJIM WHTHOMPYIOIICH
koHueHTpauueit (MKsy)) [14]. dnsg kaxaoil Kom-
OMHalMU KOHLIEHTpaluii mpernapara U BUPYCHOTO
Marepuaja MpOBOAMIAN TPU HE3aBUCUMBIX IKCIIC-
pHUMEHTA.

Cmamucmuueckuil anaarus. Ilpu cratuctuyec-
KOt 00paboTKe /151 BCeX CEPUl pe3yIbTaTOB HaX0-
IUJIN CpemHUe reoMeTpruyeckue (geometric mean
titer, GMT) u ompeneiasiam MX CTaHZAPTHBIC OT-
kJoHeHus (£SD) [3] ¢ momolibio NPOrpaMMHOTO
obecrnieueHust Microsoft Office Excel 2010.

Pesynbrarhl

Pesynbrarhl M3ydyeHUsI YyBCTBUTEIbHOCTU Ka-
3aXCTAHCKMX BUPYCOB I'PUTITIA K XUMHUOTIperapaTaM
B CpaBHEHUU C pedepeHCHBIMU IITAMMaMU TIPE-
CTaBJICHBI BTA0IMIIE. YCTAaHOBJIEHATEeTEPOTeHHOCTh
MOMYJISIIUY Ka3aXCTAaHCKUX BUPYcOB rpunna Au B
2018—2019 rr. o 3ToMy mpu3HaKy. Tak uam mHa-
ye BCe IITAMMBbl BUPYCOB TPUIIIA MOKA3aJdu YyB-
CTBUTENBHOCTh K TaMudIio, pernpomnyKius Bcex
M30J5ITOB MHTMOUpoBaachk B go3ax ot 0,44+0,44
no 25,38+1,5 mkr/mua. Bonbiias 4yacTh BUPYCOB
rputniia Au B (A/Anmmatei/04/18, A/Aamater/05/18,
A/Kaparanma/14/18, A/T1aBnonap/20/18, A/Anmarsl/
01/19, A/Anmatsi/04/19, A/Anmarsi/05/19, A/TlaB-
nonap/09/19, A/Tlasnonap/11/19, A/CKO/13/19, A/
Kaparanna/23/19, A/Kaparanpma/24/19, A/BKO/
39/19, A/3KO/41/19 B/Aamatbei/06/18, B/Anma-
T61/07/18, B/Anmarsi/08/18) acddekTMBHO MHTMOM-
poBaiuchk npenapatom Tamudmo (MK, = ot 0,68
no 3,23 MKr/ma), ipudeM mrtamm B/Anmatei/08/18
MPOSIBUJI Yy BCTBUTETBHOCTb UCKJIIOUUTELHO K 9TO-
My npernapary. [lo naHHOMY MPU3HAKY YIIOMSTHYThIE
MU30JISIThl CXOAHBI C pedepeHCHbIMU BapUaHTaMU
A/Solomon Islands/03/06 u B/Shandong/07/97, xo-
TOpble TakXKe 0oJjiee YyBCTBUTEIbHBI K TamudJiio
(UK, = 3,40 1 9,31 MKT/MJI COOTBETCTBEHHO). MeHee
YYBCTBUTEJbHBIMU K Tamudiato ObLIM BUPYCHI A/
Artbipay/17/18, A/Atbipay/18/18 u A/T1aBnonap/19/18
(UK, = ot 7,23 mo 25,38 MKr/MmI).

B Oosiee BrIcOKMX n03ax mopaBasijiuch PemaH-
TaguHOM Bupychl A/Anmatsl/04/18, A/Aamatei/05/
18, A/IlaBnonap/19/18, A/IlaBnonap/20/18, A/An-
matbel/05/19, A/IlaBnonap/09/19, A/IlaBnomap/11/
19, A/CKO/13/19, A/BKO/39/19, A/3KO/41/19, B/
Anmarbi/06/18 u B/Anmatsi/07/18. UKy, Peman-
TaJgWHa O JaHHBIX BUPYCOB cocTaBuia 12,60—
25,55 wmxkr/miua. Ilramm B/Anmarei/08/18, aHa-
noruuyHo 3TtajioHy A/California/04/09, oxasancs
PE3UCTEHTHBIM K JaHHOMY Tiperaparty. Tpu u3o-
nsaTta (A/Ateipay/17/18, A/Atbeipay/18/18 u A/Ka-
paranma/14/18), HaIIpOTUB, IIPOSBUIN OOJBIIYIO
YYBCTBUTEJNLHOCTh TIO OTHOIIEHWIO K PemaH-
ranuny (MK, = 3,90, 3,49 u 13,23 MKr/mMi), yem
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TaGnuua. YyBCTBUTENBHOCTb Ka3aXCTaHCKUX U pedepeHCHbIX LUTAMMOB BUMPYCOB rpunna
K xumuonpenapartam (GMT=SD)
Table. Sensitivity of Kazakhstan and reference influenza virus strains to chemotherapeutic agents (GMT£SD)

WHrnbupyiolas KOHLEHTpauua npenapara, MKr/mn
Bupyc Inhibitory concentration, pg/ml
Virus Tamudnio PemaHTaguH Ap6ugon WUHraeupux
Tamiflu Remantadine Arbidol Ingavirin

KasaxcTaHckue WTamMmmbl
Kazakhstan strains

A/Anmartbi/04/18 (HIN1) He UHrMbupyet He UHrMéupyet
A/Almaty/04/18 (HIN1) 3,23:0,6 12,6006 does not inhibit does not inhibit
A/Anmatbl/05/18 (H1N1) 1,3840,9 12,88+0.8 He MHFVI6.VIp‘y(‘BT He VIHFVIG.VIp‘y‘eT
A/Almaty/05/18 (H1N1) does not inhibit does not inhibit
A/Kaparanpga/14/18 (HIN1) 1,90£0,6 3.94+1,0 He erMGIMp.ygT He erMGIMp.ygT
A/Karaganda/14/18 (H1N1) does not inhibit does not inhibit
A/ATtbipay/17/18 (HIN1) . " He UHrMbupyeT He UHrMbupyeT
A/Atyrau/17/18 (H1N1) 723+05 3,900,3 does not inhibit does not inhibit
A/Atbipay/18/18 (H1N1) + " He UHrubupyeTt He UHrMbupyeTt
A/Atyrau/18/18 (HIN1) 12,9820,5 3,49£0,3 does not inhibit does not inhibit
A/Naenopap/19/18 (HIN1) N N He UHrubupyeT He UHrubupyeT
A/Pavlodar/19/18 (H1N1) 25,3815 13,23+2,8 does not inhibit does not inhibit
A/NMaenopap/20/18 (HIN1) 0.70+1.0 25 50+3,0 He VIHI'VIGIVIp.y.eT He VIHl'Mﬁ.VIPIVIET
A/Pavlodar/20/18 (HIN1) does not inhibit does not inhibit
A/Anmatbi/01/19 (HIN1) . " He UHrubupyeT He UHrubupyeT
A/Almaty/01/19 (HIN1) 0.67+0,13 50,22:0,03 does not inhibit does not inhibit
A/AnmaTtbi/04/19 (HIN1) He UHrMbupyeTt He UHrMbupyeTt
A/Amaty/04/19 (HIN1) 3,1120,40 42,018,13 does not inhibit does not inhibit
A/Anmatbi/05/19 (H1N1) N " He UHrubupyeT He UHrubupyeT
A/Almaty/05/19 (H1N1) 1,8420,21 25,42+0,08 does not inhibit does not inhibit
A/Naenogap/09/19 (HIN1) N . He UHrMbupyeT He UHrMbupyeT
A/Pavlodar/09/19 (HIN1) 0,44x0,44 25,08+0,6 does not inhibit does not inhibit
A/Naenopap/11/19 (H1N1) N " He UHrMbupyeT He UHrubupyeT
A/Pavlodar/11/19 (H1N1) 0,98£0,9 25,50£0,6 does not inhibit does not inhibit
A/CKO/13/19 (H1N1) . . He UHrMbupyeT He UHrMbupyeT
A/SKO/13/19 (H1N1) 0,62+0,06 25,55+0,11 does not inhibit does not inhibit
A/Kaparanpa/23/19 (H1N1) N " He UHrubupyeT He UHrMbupyeT
A/Karaganda/23/19 (HIN1) 115£0,09 50.17+0,07 does not inhibit does not inhibit
A/Kaparanpa/24/19 (H1N1) " " He UHrMbupyeT He UHrMbupyeT
A/Karaganda/24/19 (H1N1) 1,92x0,07 50,26+0,03 does not inhibit does not inhibit
A/BKO/39/19 (H1N1) " " He UHrubupyeT He UHrMbupyeT
A/VKO/39/19(H1NT) 0,9720,05 25,5201 does not inhibit does not inhibit
A/3KO/41/19 (H1N1) He UHrMbupyeT He UHrMbupyeT
A/ZKO/41/19 (HINA) 1,28+0,12 25,42+0,08 does not inhibit does not inhibit
B/Anmatbi/06/18 He UHrubupyeT

B/Almaty/06/18 0,681,0 15,1317 does not inhibit 25,50+0.,6
B/Anmatbi/07/18 He UHrMbupyeT He UHrMbupyeT
B/Almaty/07/18 2,04:1,1 25,3810 does not inhibit does not inhibit
B/Anmatbi/08/18 199412 He UHrubupyer He UHrMbupyeT He UHrMbupyeT
B/Almaty/08/18 T does not inhibit does not inhibit does not inhibit
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WHrnbupyioLaa KOHLEHTpauua npenapaTa, MKr/mn
Bupyc Inhibitory concentration, pg/ml
Virus Tamudnio PemaHTaguH Ap6ugon WUHraesmpuu
Tamiflu Remantadine Arbidol Ingavirin
PedepeHcHble WwTammbl
Reference strains
. He UHrMbupyeT He UHrMbupyeT
+ +
A/swine/lowa/15/30 (Hsw1N1) 6,51+0,1 6,75+0,2 does not inhibit does not inhibit
. He UHrnéupyer He UHrnubupyer
+ +
A/swine/USA/1976/31(Hsw1N1) 6,60+0,6 7,05+0,1 does not inhibit does not inhibit
He UHrMbupyeT He UHrMbupyeT
+ +
A/New Jersey/8/76 (HIN1) 6,25:0,1 1265202 does not inhibit does not inhibit
T He uHrnéupyer He uHrnéupyer He UHrMbupyeT
*
A/California/04/09 (H1N1) pdm 3,50+0,02 does not inhibit does not inhibit does not inhibit
He UHrMbupyet He MHrnoupyet
+ +
A/Solomon Islands/03/06 (H1N1) 3,40£0,02 6,4+0,02 does not inhibit does not inhibit
He UHrMbupyeT
+ + +
B/Shandong/07/97 9,31+1,3 18,01+1,2 25,85+1,5 does not inhibit

Mpumeyanue. YkasaHa KOHLEHTpaLMs Npenapara, Bbi3biBaloLLas CHXEHUE PENPOAYKLIM BUPYCa B PA3BUBAIOLLMXCS KYPUHBIX 3MOPUOHAX B ABA pasa.
Note. Drug concentration causing 2-fold reduced virus reproduction in chicken embryos is indicated.

k Tamudao (UKy, = 12,98, 7,23 u 25,08 MKT/MI
cooTBeTcTBeHHO). Bupyc A/Kaparanna/14/18 oka-
3ajicsl 4yBCTBUTENbHBIM U K Tamudnawo (UK, =
1,90 mxr/™Min), u K Pemantanuny (MK, = 3,94 mxr/
MJI) aHAJJOTUYHO DTAJIOHHBIM BUpycam (A/swine/
lowa/15/30, A/swine/USA/1976/31 u A/Solomon
Islands/03/06).

K Apbunomny Bce ucciaeToBaHHBIE BUPYChI OKa-
3anuch pesucteHTHbIMU. K WMHraBupmHy nuiib
onuH Bupyc (B/Anmatbei/06/18) okasancst ciabo
qyBcTBUTENbHBIM (MK, = 25,50 MmxT/MI).

Takum o6pa3zom, Ipu U3yUYeHUUW YYBCTBUTEIb-
HOCTHU TI0 OTHOIIEHWIO K 3TUOTPOITHBIM XUMMUO-
npernapartaM BUPYCOB, HUPKYIupoBaBIInUX B 2018—
2019 rr., ycTaHOBJIEHA TETEPOT€HHOCTh MOMYAS 1IN
Ka3aXCTaHCKMUX IITAMMOB CPEIU BUPYCOB TpUTITIA
A/HINI u B.

O6cyxaeHne

AmaHTaguH u PemantamuH  (o--mMeTua-1-
agjaMaHTaHMETUJIaMUH) SBJISIOTCS TpernapaTaMu
CTPOTO HaNpaBJICHHOTO NEHCTBUSI Ha BUPYCOCIIC-
HM(pUUIECKYyI0 MUIIIEHB, IOKaJIM30BaHHYIO B TPaHC-
MeMOpaHHOM 00J1aCT MUHOPHOTO MOBEPXHOCTHO-
ro 6enka M2 BupycoB rpunna tumna A. OHM He-
o6paTuMO MHIrUOUPYIOT M2-0€JI0K U TeM caMbIM
OCTaHaBJIMBAIOT MOTOK ITPOTOHOB Yepe3 MemMOpa-
HBI BUpHoHOB. [IpenapaTsl amamMmaHTaHa, OJJIOKUPYS
GYHKIIMM MOHHBIX KaHaJOB, HapyIIaloT ITPOIECC
«pasgeBaHus» BUpyca [8, 22]. PemaHTaguH MOXHO
OTHECTU K KaTEeTOPUU BBIAAIOIIUXCS MPEIrnapaTos.
OTKpBITBHIN TPaKTUYECKU CclaydyaiiHO, mpernapar
OoCTaBaJjICsl OCHOBHBIM JJISI JICUYCHUS TPUIITa B Te-

yeHue 6osee 35 yet. OgHako HaumHas ¢ 1980 rr.
9(phHEeKTUBHOCTh €ro NPUMEHEHUS TOCTEIIEHHO
CHUKaJIaCh U3-3a MOSIBJICHUS PE3UCTEHTHBIX HOPM
BupycoB [4, 12]. B nurtepaTtype mnpenctaBiIeHBI
JAaHHBbIE MHOTOYWCJIEHHBIX HWCCJIEAOBaHUI, CBU-
JIETebCTBYIOIIUE O PE3UCTEHTHOCTU BapUAHTOB
nannemMudeckoro mramma A/HIN1/2009 k ipemna-
pataMm anamaHTaHoBoro psna [13, 19]. Pesynbrarsl
U3yYEeHUS  YYBCTBUTEJIBHOCTU  Ka3aXCTAHCKUX
MITAMMOB T10 OTHOIIIEHWIO K PemaHTanmHy moka-
3aJ1, 4TO OOJIbIliee YUCIO BUPYCOB, MOJAOOHO 3Ta-
nonHomy mrtammy A/California/04/09pdm, mpo-
SIBUJIM PE3WCTEHTHOCTh K JAHHOMY IIpernapary.
B otnnume ot Hux mrammbl A/Kaparanna/14/18,
A/Ateipay/17/18 wu  A/Ateipay/18/18 okazanuch
YYBCTBUTEJIBHBIMU K JTAHHOMY IIpenapary.
MHrubuTopsl HelipaMUHUIa3bl BUpyca rpunna A
u B (Penensa, Tamuduio, OceabTaMuBUp) JJIs Jie-
4eHu s rpurnna npumenstorcsd ¢ 1999 r., korga 6bi1a
nokaszaHa 6ojiee yeM 80%-Hast 3¢ GHEeKTUBHOCTD Mpe-
napatosB [5, 13]. HefipamuHunaza — ¢pepMeHT, KOH-
TPOTUPYIOIIUNA MPOLECChl TOYKOBAHUSI U BBICBO-
OOXIEHUST 3PEJIbIX BUPYCHBIX YAaCTUIL OT MeMOpaH
WHOUIIMPOBAHHBIX KJETOK TyTEM OTIIETIJICHUS
OCTaTKOB CHAJIOBBIX KMCJIOT OT OJIMTOCAXapuIOB
remarciloTuHUHA. Kpome sToro, HelipamMmuHuaasa
UTPAET OMPENEJICHHYIO POJb B HAYAJIbHBIX CTAAUSIX
MPOHUKHOBEHM ST BUPYCOB T'PUTITIA B KJIETKH, TO €CTh
B UX UHOULMPOBAaHUU. HIUOUTOPBI HEMPaMUHU-
JIa3bl B3aMMOJEHUCTBYIOT C aKTUBHBIM IIEHTPOM (Dep-
MEHTa ¥ SIBJISTIOTCSI KOHKYPEHTHBIMUA WHTUOUTOpPA-
MU, Hapylas MpoIecchl TPOHUKHOBEHUS BUPYCOB
B KJIETKY M TIOYKOBAHUSI 3pEJIIX BAUPUOHOB OT MEM-
OpaH WHMUIIMPOBAHHBIX KJETOK. [IpuMeHeHUe
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MHdekumns n uMmyHuTeT

OcenpTaMuBUpa TPUBOAUT K COKpAIEHUIO Cpel-
HEll TPOAOJKUTEIBHOCTH 3abosieBaHust Ha 37%,
YMEHbIIIAeT MNPOSIBJIGHUE CUMIITOMOB 3a00JeBaHUS
Ha 30—38% u Ha 67% cCHUXXaeT 4aCTOTYy BTOPUYHBIX
ocioxHeHuil rpunna. Ilpemapar xopouro nepeHo-
cuTcs OONbHBIMU M Ha 71% cHUXaeT CMEpPTHOCTh
OT OCJIOXKHEHUI Yy TTOXKUJIBIX JIIOJEI, OTHOCSIIIUXCS
K IpyMrie NoBbIIIEeHHOTO pucka [4, 8]. B cBsi3u ¢ aTUM
UHTUOUTOPBI HeWpaMUHUOA3bl, B OCOOEHHOCTU
TamMudmo, MKUPOKO MCHONB3YIOTCS TIPU JICYSHUU
rpunmna. OgHakKo B MOCJeAHEe BpeMs IMOSIBJISIOT-
cs CBEAEHHUS O MPUOOPETEHUHM BUPYCaMU TpHUIIIa
YCTOMUYUMBOCTHU K TaHHOMY mpenapary [24, 27].

B npoBeneHHbBIX UCCAEOOBAaHUSIX BCE IITaMMBbI
BupycoB rpunna A/HINI u B, kxak pedepeHc-
Hble, TaK M Ka3axCTaHCKWE, MoKa3aJid YyBCTBU-
TeabHOCTh K Tamudmnw. Ilpenapat addekTuBHO
B HU3KUX 3HaueHUusix MK, momapisia penpoayk-
M0 Ha KYPUHBIX SMOpPUOHAX MOYTU BCEX BUPY-
COB, B3SITBIX B DKCIIEPUMEHT, 3a MCKJIOUYEHUEM
Tpex mramMmMmoB: A/Atbipay/17/18, A/Atsipay/18/18
un A/IlaBnomap/19/18, KoTOpble MOXHO OXapakKTe-
pU30BaTh KaK CpeAHEUYBCTBUTEIbHbBIE IO OTHOIIIE-
HUIO K JaHHOMY Iperapary.

ITomuMmo mipenapaToB TPSIMOTO MNPOTUBOBU-
pycHoro aeictBusi, B Poccuu ¢ Toit xKe LeJibio uc-
MOJIB3YIOTCSI BEIeCTBA, OOJamaroniue KOMOWHM-
POBaHHBIM ME€XaHU3MOM aKTUBHOCTHU [17]. OnHUM
13 3¢ HEKTUBHBIX POCCUNCKUX MPOTUBOBUPYCHBIX
npernaparoB AJs JedyeHus rpurnmna u apyrux OPBU
cuurtaetcd Apounon (¥Ymudenosup) [4]. B ntutepa-
Type BCTpevyaloTcsi ynoMUHaHus 00 3h(HeKTUuBHO-
cTU ApOuaoaa Mo OTHOIIEHUWIO K BUpycaM TpuIllia
U OTCYTCTBUU PE3UCTEHTHBIX K HEMY IITaMMOB [7].
Ilpenapar neificTByeT Ha paHHUX CTaAUsSIX PENpo-
NYyKIUU BUpyca. MexaHu3M nercTBus ApOumosna
3aKJII04aeTCcsl B MHAYKIUU KOH(MOPMAIIMOHHBIX
M3MEHEHUII MOBEPXHOCTHOIO OejiKa reMarriloTu-
HUHA, BEAYIIMX K HAPYLIEHUIO CAUSHUS BUPYCHOU
JIUMTUIHON 000JIOUKU C MeMOpaHaMU 9HA0COM, He-
obxonuMoe AJisi BbICBOOOXIAECHMUSI BUPYCHOTO HY-
KJeoKarcuaa U Havaja TPaHCKPUIILIUU BUPYCHO-
ro resoma [16]. JIpyroii mpemnapar 3Toro Kjaacca —
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