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AHHOTALIMSA

B pabote mpezacTaBieHbl pe3yiabTaThl U3YYEHUS] OHMONOTHYECKON aKTHBHOCTH IITAMMOB BHpYycCa
rpunna A u B, Beigenennsix ot mogei B 2018-2020 rr. B Peciybnmke Kazaxcran, mocie XpaneHus npu
4°C B nro(MIHHOBBICYIIIEHHOM COCTOSHHUH. B pe3ynmpTaTe HCCIeOBaHHUSA yCTAHOBIEHO, YTO IIOCIHE
XpaHCHUA HI/IO(bI/IHI/I?)I/IpOBaHHLIX BUPYCOB I'EMarrjirOTUHUPYIOIIad aKTUBHOCTL Yy HEKOTOPBLIX IITaAMMOB
yepe3 TPH Mecslla CHU3WIACh BJBOE, Y OCTANBHBIX - OCTajach Ha MpexHeM ypoBHe. MHQeKknuoHHas
aKTUBHOCTh BCEX MPOTECTUPOBAHHBIX BHPYCOB IpHIia cHu3mwiIach B cpeaneM Ha 1-2 1g EIDspo; v
Uepes 1mecTb MECSLEB XpaHEHHUA KaK TeMarrjloTHHUPYOLIas, TaKk U WHQEKIMOHHAs aKTUBHOCTH BCEX
BUPYCOB T'PHIIIA OCTAIHCH MPAKTHYECKH Ha TOM K€ YPOBHE.

Takum  oOpasoMm, JMO(UIBHOE  BHICYIIMBAaHME BUPYCOB  TpHIA  COXpaHsIeT  HX
reMarrIIOTHHUPYIOUIYIO U HH(QEKIIMOHHYIO aKTUBHOCTH IIOCJIE MIECTH MecsleB XpaHeHus. [lomyuennsie
PE3YJIbTAaTbl MO3BOJAIOT HMCIIOJIbB30BATh }J;aHHBIfI METOA B COYECTAaHHU C KpPIOKOHCGpBaHI/Ieﬁ JJIs
JJIUTCIIBHOI'O XpaHCHUS BUPYCOB I'pUIIIIA.

KiroueBble cioBa: BUpPYC, IPUIII, aHTUTEH, THOQUIN3ALMS, Ipenapar

Bupycel rpunmna nopaxaroT HE TOJIBKO YEJIOBEKAa, HO U LIUPOKO PACIPOCTPAHEHBI CPENU
MJIEKONUTAOIMHKX. EKErolHO KOJIJIEKIIHsSI BUPYCOB I'DHIINA ITOIOJHAETCS HOBBIMU IITAMMAMM,
M30JIMPOBAaHHBIMU KaK OT JIFOJEH, TaKk U OT KUBOTHBIX [1, 2]. BaxxHpIMK 3aauaMu, CTOSALIMMHU
nepes rocyIapCTBEHHBIMU KOJUIEKLMAMM IIATOTEHHBIX BHUPYCOB, SBISIOTCS IOIIEPIKAHUE
KOJUIEKIIMOHHBIX ~ IITAMMOB B JKU3HECIIOCOOHOM  COCTOSIHUM C  COXPaHEHHEM  UX
[IEPBOHAYAJIBHBIX CBOWCTB B TEUEHHE MAaKCUMaJIbHO BO3MOXKHOIO BpPEMEHM, a TaKKe
o0ecrieyeHre MMM  HAy4YHO-HUCCIEIOBATEIbCKUX, OOpa30BaTENbHBIX, MEAMIMHCKHX H
IIPOU3BOJCTBEHHBIX YUpEKACHUN. /s peleHns 3TUX 3a/1a4d UCIONb3YIOT pa3iInyHble METO/bI
JIOJITOCPOYHOM KOHCEpBAIMH mTaMMOB |3, 4, 5].

Coxpanenue reHoponga BupycoB XX m XXI crometuil uis HACTOALMX M OYZYyIIMX
ITOKOJIEHUH MCCIIeIOBATENEN MPEANOIaracT KOJUIEKIIMOHUPOBAHUE MATOTEHHBIX WM YCIIOBHO—
NAaTOTEHHBIX I 4YeloBeKa BUPYcOoB. OCHOBHOE Ha3HAUY€HUE BHPYCOJIOITMUECKHUX KOJUIEKIIMH
3aKJII0YAeTCs B XPAaHEHUU YHUCTBIX KYJIbTyp aHTHUTeHOB. CoOpaTh THIIOBBIE IITaMMBI I10
MEXIYHAPOAHBIM CTaHIApTaM, IITAMMBbI, IPOU3BOJACTBEHHBIE M CEIEKIMOHUPOBAHHBIE B
nabopaTtopusx WIM BblAENEHHBbIE OT OOJIbHBIX JIOAEH M JKUBOTHBIX — O3TO JIMIIb YacTh
KOJIJIGKIIMOHHOM 3a1aun. Heo0X0auMO COXpaHUTh OPUTHHATIBHBIE IITAMMBI BUPYCOB Ha MHOTHE
JecsTHIIeTUus: 0e3 U3MEHEHUN UX MepBOHAYaIbHBIX CBOMCTB — MOJIEKYJISIPHOM, aHTUTEHHON U
TeHETUYECKOM CTPYKTYphbl, HMMYHOT€HHOM mnoTeHuuu. [lomnep:xanue mrTamMmoB B paboyem
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COCTOSIHUHM, COXPAHEHUE HMX IICHHBIX CBOWCTB SIBJIAIOTCS BAXKHBIMHM YCIOBHSMM IMPAKTHUYECKH
0001 paboThl ¢ MUKPOOPraHM3MaMHU — OT MEPBUYHOIO HM3YYEHHs JI0 MCIOJIb30BaHUS UX B
IPOM3BOJICTBE Pa3IMYHBIX OMOMPENapaToB.

B HacTos1Iee BpeMs UCHOJB3YIOTCS Pa3IMyHble METO/Ibl XpaHeHus BupycoB. Cpenu HUX
TaKM€ KaK HCII0JIb30BaHUE >KHUIKOro aszora (-196°C) g 3aMOpo3Ku BHpyccoAepkKallux
KyJIbTYpaJbHOM ¥ aJIAHTOMCHON cCpel M KPUOKOHCEpBallMsl B HHU3KOTEMIIEpaTypHOM
moposwibHEKe (-80°C). OmHAKO OJHMM K3 OCHOBHBIX M YacCTO HCIIOJIb3YEMbIX METOJIOB
XPaHEHUsI MUKPOOHBIX U BUPYCHBIX KYJIbTYp B T€UEHUE MPOJAOHKUTEIHLHOIO MEPUOJIa BPEMEHH,
00ecTeynBaroIMM MUHIMHU3ALUIO KOJIWYECTBA TeHEPALUii IITAMMOB, SIBJISIETCS JTHO(DUIN3ALUS,
KOTOpasi TIO3BOJISIET IOJy4aTh OOJBIIOE KOJWYECTBO YAOOHBIX JUJII XpaHEHUS W
TPAHCHOPTHPOBKH I'€PMETH3HPOBAHHBIX aMITyJl aTMKBOT BUPYCHOM KYJBTYPHI C OJIMHAKOBBIMH
cBorictBamu [6, 7, 8, 9, 10]. Kpome Toro, muodunuzamnus, SBISETCS SKOHOMHUYHBIM H
3QPEKTUBHBIM  METOJOM  JUIMTEIBHOTO XpAaHEHHUS BHPYCOB, OaKTepuil W  Opyrux
MUKpOOpranu3mMoB [11].

[lenbto naHHOM pabOTHl SBUJIOCH M3YyYEHUE TEeMAarrIlOTUHUPYIOIIEH UM MHPEKIMOHHON
AKTUBHOCTH JIMO(PMIBHOBBICYIICHHBIX ITAMMOB BHpYyca rpurima A u B, BbIZIeIEHHBIX OT JIOeH
B 2018-2020 rr. B Pecnny6sinke Kazaxcran, mocie XxpaHeHHs UX B TEYEHUE IECTH MECSLIEB.

MartepuaJjbl 1 METOBI

B kauecTBe 00bEKTa THODMIN3AUHT HCIIOIB30BATM AIJIAHTOMCHBIE KYJIBTYPHI BHPYCOB
rpumna A (HIN1 u H3N2) u B, Beimenennbix B 2018-2020 rr. B pa3saddYHBIX pPErHOHAX
Kazaxcrana (A/Anmarsi/04/18, B/Anmarei/08/18, A/Anmatei/05/19, A/IlaBnonap/11/19,
A/CKO/18/19,  A/Kaparaunp1/38/19, A/BKO/39/19, A/3KO/41/19, A/Anmars1/02/20,
A/BKO/05/20, A/Anmatsi/07/20 u A/Anmatsl/11/21).

['eMarrmoTHHUPYIOUTYIO AKTUBHOCTh BUPYCOB OMPEEISUIA B PEaKLMU FeMarrItoTUHALIUU
(PT'A) ¢ ucnons3oBanuem 0,75% B3BecH SpUTPOIUTOB TeTyxa u yenoBeka |(0) rpymmbl KpoBH.

HHpekunoHHOCTh THO(PHUIBHO BBICYIICHHBIX ITAMMOB BUPYCOB TPUIITA MOCIE XpaHEHUS
OTIpEeNIETISITN 0 00ImenpuHATOMY MeToy [12], Tutpsl Beipakanu B 1g DM 50/ 2um-

JIno¢punuzanuio BUPYCOB MPOBOJMIN 1O CHEIHAIbHON MTporpaMMe Ha ycTaHOBKe Albga
1-2 LD plus ¢pupmsr «MartinChrist» (I'epmanust). B kadecTBe crabunm3aTopa HCIIONb30BAIN
BoaHbIN pactBop 0,75% xnopuna Hatpus ¢ 2% pactBopom xenatuHa U 20% caxapossl.
AMITyIIBI ¢ TMO(UIIBHO BBICYILIEHHBIMU BUpyCaMU OBLIM 3aJ10KEHbI Ha XpaHeHue npu 4°C.

Pe3yabTaTsl H 00Cy:KICHHE

Jlns paboThl ncnonb3oBany 12 mraMmMoB Bupyca rpunna A u B, BeieNIeHHBIX OT J10/ei B
pasnuuHbiX pernoHax Kasaxcrana B 2018-2020 rr. (Anmater - 04/18, 08/18, 05/19, 02/20,
07/20, 11/21; TaBnomap -11/19; CKO - 18/19; 3KO — 41/19; BKO — 39/19, 05/20; Kaparauasi —
38/19), ¢ Tutpamu remarriotHHaEK 1:16 — 1:64.

B pe3ynbpTare BOCCTAaHOBUTENBHBIX MAacCaXel M KIOHHUPOBAHUS Ha KYPHHBIX dMOpPHOHAX
12 mtamMmmoB BHpyca rpunma TunoB A u B, TUTpel remMarriaroTHHALUK BCEX BHUPYCOB OBLIH
yBenmuueHsl 10 1:64 - 1:1024. VHdexkumoHHas aKTUBHOCTH BHUPYCOB cocTaBisuia 2,3-9,3
IgEIDs0/02. Camast Bbicokasi HHQEKIIMOHHOCTh ObUIa OOHapykeHa y m3omsara A/Anmarer/04/18
(9,3 Ig EIDsg/0.2), camast auskast — y B/Anmatsi/08/18 (2,3 1g EIDsoy02).

AJNTAHTOMCHYIO  JKMJKOCTh 12 BUPYCOB TIpulma MOABEpPrald  JHOPUIBHOMY
BBICYIIMBAHHUIO, aMITYJIbl C JHOQWIN3UPOBAHHBIMU BHUpycamu Xpanwin npu 4°C B TedyeHme
LIECTU MECSIEB.

['eMarrmoTHHUPYIOIYI0 U UHPEKIIMOHHYI0 aKTHBHOCTH JTHO(QMIN3HPOBAHHBIX ITAMMOB
Bupyca rpunmna A u B mpoBepsin nocine xpaHenus npu 4°C yepe3 TpU U IIECTh MECAILEB.
Pe3ynmpTaThl WccenOBaHWS TEMArTIIOTHHUPYIOMEH W WHQEKIMOHHOW AaKTHBHOCTH IOCTE
XpaHEeHMs MIPECTABICHBI B TAOIUIIE.
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Tabmuua — I'emarrmoTuHUpYIOas 1 MH()EKIMOHHAs aKTUBHOCTH IITAMMOB BUpyca Tpumma A
u B nociie 1moduiabHOro BeICYIIMBaHMsSI U XpaHEHUS

TuTp reMarraIroTHHUPYOLEH Tutp nHDEKITHOHHON
Ysonat AKTUBHOCTH akTBHOCTH, (1g DU 50/0.2 i)
ITocre xpaHeHus B ITocre xpaHeHUs B

Ucxonu Ucxonu
. TeueHue . TeueHue

b 3 Mec. 6 mec. b 3 mec. 6 mec.
AJAnmvatei/04/18 (HIN1) 128 128 64 9,3+0,2 | 9,5+0,2 | 8,8+0,1
A/ Anmater /05/19 (HIN1) 256 256 128 8,3+0,4 | 7,7£0,9 | 7,3%l,1
AlTlasomap/11/19 (HIN1) 256 128 128 2,4+0,1 1,9+0,4 | 1,7+0,1
A/CKO/18/19 (H1N1) 64 32 16 3,6£0,5 | 3,4+0,7 | 2,703
AJ/Kaparanna/38/19 (H1IN1) 128 64 64 57404 | 5,3+0,9 | 4,5+0,5
A/BKO/39/19 (H1N1) 1024 512 256 6,3+0,4 | 5,704 | 4,3%1,1
A/3KO/41/19 (HIN1) 1024 512 512 5,3+0,9 | 4,5+0,5 | 3,6%0,5
A/Anmvate/11/21 (HIND) 64 32 32 3,6£0,5 | 2,7+0,4 | 1,8+1,0
AJAmmvatei/02/20 (H3N2) 64 64 32 4,3+1,1 | 3,6£0,6 | 3,3%1,6
AJ/Amvatei/07/20 (H3N2) 64 32 32 2,4+0,1 1,7+0,1 1,6+0,1
B/ Anmater /08/18 64 64 32 2,3£0,5 | 2,3£0,3 | 2,4+0,1
B/BKO/05/20 128 64 64 2,7+0,3 1,9+0,4 | 1,7+0,1

YCcTaHOBIIEHO, YTO TOCNIE XpaHEHUs JTUO(WIM3HPOBAHHBIX BHPYCOB B TEUCHHE TPEX
MmecsneB npu  4°C  reMarrmiOTHHHPYIOIIAas aKTUBHOCTH mTamMmoB (A/IlaBnomap/11/19,
A/CKO/18/19, A/Kaparanna/38/19, A/BKO/39/19, A/3KO/41/19, A/Anmatei/07/20 wu
A/Anmatsel/11/21) cHu3WIack BIBOE, y OCTaJbHBIX - OCTajllaCh Ha IMPEXKHEM YPOBHE.
NHpeknmonHas aKTHBHOCTh BCEX MPOTECTUPOBAHHBIX IITAMMOB BHpYCa T'PHINIA CHU3WIACH B
cpenem Ha 1-2 1g EIDsgp2 wi, Kpome BHpyca A/Anmartei/04/18 (HIN1), y kotoporo stu
[I0KAa3aTeM OCTAJIMCh Ha MPEKHEM YPOBHE.

B pesynbraTe mectu MecsleB XpaHEHUs MPU T€X Ke YCIOBHUSAX MeMarritoTHHUPYIOIIAs
aKTUBHOCTh IITaMMOB BappupoBaia oT 1:32 no 1:512. VHpekunoHHas aKTHBHOCTh BCEX
BHUPYCOB I'PUIIIIA [TOCJIE XPAHEHUS B TEUEHUE LIECTH MECALIEB COXPAHSIACH MIPAKTUYECKH HA TOM
ke ypoBHe u coctanisiia 1,6-8,8 19 EIDsg/02 w-

B »TOoM mccnenoBanuu u3ydanach CTaOMIBHOCTH BHUpYCa TPHIIMA MOCe JTUOPHIBHOTO
BBICYIIMBAHUS W XPAHEHUS B TEUEHHWE TPEX U IIECTH MECSAIEB M TMPOBOAWICS KOHTPOJb
OCHOBHBIX TOKa3aTeled WX >KU3HECOCOOHOCTH (TeMarrTIOTHHUPYIOMas W HHQEKIMOHHAS
AKTUBHOCTH). YCTaHOBJIEHO, YTO MH(EKIIMOHHOCTh BUpYyca T'pUINa coXpaHsiach Ooiiee MATH
MecsieB XpaHeHuss npu TemmepaType 4°C. B nuoduiIbHO BBICYIICHHBIX AaHTUTEHAX HeE
Ha0JII0/1aI0Ch CYIIECTBEHHOM pa3HUIbI B MH(EKIMOHHOCTH Win B TUTpe lg DU/ s50/02 wn 1O
CPaBHEHUIO C UCXOAHBIMBI 3HAUEHUSMHU 3TUX BUPYCOB.

CyOnmMMHupOBaHHBIC AHTUTEHBI Ka3aXCTAHCKUX IITAMMOB BUPYCOB rpumnma A u B moryr
UCIIOJIb30BaThCd B KayeCTBE CTAaHAAPTHBIX JAMArHOCTUKYMOB, IOCKOJBKY COXPaHSIOT CBOHM
CBOMCTBA IOCJIE IECTU MecALeB XpaHeHus rpu 4°C.

Takum o0Opa3om, THOPHUILHOE BBICYIIMBAHUE MO3BOJISIET MCIOIH30BATh JAHHBIN METOJ
KPUOKOHCEPBAIIUHU IS ITTUTEILHOTO XPaHEHUS BUPYCOB TPUIITIA.

JIntepartypa:
1 Klivleyeva N.G., Ongarbayeva N.S., Baimukhametova A.M., Saktaganov N.T., Lukmanova
G.V., Glebova T.I., Sayatov M.K., Berezin V.E., Nusupbaeva G.E., Aikimbayev A.M. Detection of
influenza virus and pathogens of acute respiratory viral infections in population of Kazakhstan during
2018-2019 epidemic season. Russian Journal of Infection and Immunity. 2021;11(1):137-147. https:
doi.org 10.15789/2220-7619-DOI-1348

48



https://doi.org/10.15789/2220-7619-DOI-1348
https://doi.org/10.15789/2220-7619-DOI-1348

MUKPOBUOJIOI'US ) KOHE BUPYCOJIOI'UA ISSN 2304-585X www. imv-journal.kz

2 Saktaganov N.T., Klivleyeva N.G., Ongarbayeva N.S., Glebova T.I., Lukmanova G.V.,
Baimukhametova A.M. Study on antigenic relationships and biological properties of swine influenza
A/HIN1 virus strains isolated in Northern Kazakhstan in 2018. Sel'skokhozyaistvennaya Biologiya
[Agricultural Biology], 2020, Vol. 55 (2), p. 355-363. doi: 10.15389/agrobiology.2020.2.355eng.

3 American type culture collection methods: 1. Laboratory manual on preservation. Freezing and
freeze-drying as applied to algae, bacteria, fungi and protozoa. Rockville (Maryland) : ATCC. 1980. 51
p.

4 Dawes, E. A. Endogenous metabolism and the survival of starved prokaryotes. E. A. Dawes
Symp. Soc. Gen. Microbiol. 1976. V. 26. P. 19-59.

5 Fortney, K. F. Stabilization of culture productivity7 K. F. Fortney, R. W. Thoma. Dev. Industr.
Microbiol. 1977. V. 18. P. 319-325.

6 Hukutun E.E., 3Barun U.B. 3amopaxuBanue U BBICYIIMBAHHE OMOJIOTMYECKUX MPENaparoB.
/Mocksa. Komoc. 1971. 343 c.

7 ®muar  J.M. Hexoropsle OCHOBHBIE AacCHeKTBl TMpOIecca CYOJIMMAlMOHHOW CYIIKH
Matepuanos. M.: Mup, 1981. C. 1-13.

8 Jlonmuno K.E. OcHOBHBIC TeXHOJIOTUU CyXHX OuonpemnaparoB. M., 1996. — 219 c.

9 daneena JI.JI. OcHOBHBIC MPHUHIUIBI KOHCEPBALMK BUPYCOB METOAOM JHOQUIM3anUU. M.,
2004. 59 c.

10 ITymkaps B.I'., Hoeumkas W.B., KynakoB M.S. VcoBepuieHcTBOBaHME Mpolecca
TMOQUILHOTO BBICYIIUBAHUS WMMYHOOHMOJIOTHUECKUX IMpernapaToB Ha COBPEMEHHOM O0OOPYAOBAaHHU
Bectauk BoarMY. Bemm. 4(10). 2011. C. 6568.

11 lMoxunenko B.Jl., bapanoB A.M., J[lerymes K.B. MeToapl IIUTENEHOTO XpaHEHUS
KOJUICKIIMOHHBIX KYJIBTYP MHUKPOOPraHM3MOB W TCHACHUWHN Pa3BUTHA. W3BecTus BBICHIMX y‘IC6HbIX
3aBeneHui. [loBomkckuit pernod. Mennumackue Hayku. 2009; 4(12):99-121.

12 Reed L. and Muench H. A simple method of estimation fifty percent and pints. J. Amer. Hyg.
1938. Vol.27. P. 493-497.

H.T. CAKTATAHOB!, T.W. IJIEBOBA', AM. BAUMYXAMETOBA®, C.b. BAUCEMIT?,
H.C. OHTAPBAEBA*, JI.A. UCMATYJIOBA®, I'.B. JYKMAHOBA®, H.I'. KJINBJIEEBA?,

K. ABJIJIOBA?, H.T. )KAHY3AKOBA? E.. UCAEBA®
*nuray.syrlybay@gmail.com
! «MUKpOOHOIIOTHS KOHE BUPYCOJIOTUS FUTBIMU-OHAIpIcTIK opTaibirb JXKIIC, Anmartsl,
Kazaxcran
2 «HC,HI/IanI/IS[ KOHE 6ananap XUPYPTHUACHI FBUIBIMA OPTAJIBITED?, AJ'IMaTLI, Ka?»aKCT aH
3 «Axagemuk H.®. ['amasest aTbIHIAFBI SMTUAEMHUOIIOTHS KOHE MUKPOOHOIOTHS (heaepaabl
FBUIBIMU-3€PTTEY OpTalbIFbl»y Deepanablk MEMIIEKETTIK Or0/KeTTIK Mekeme, Mackey, Peceit

TYMAY BUPYCBHI IITAMJIAPBIH CAKTAY YIITH JUO®UIASAIIAAHEI
KOJIIAHY

Tyiiin

3eprreyae Kazakcran Pecnyonukaceinma 2018-2020 sxpuimapbl agamaapaan OelliHreH A xkoHe B
TYMaybl BUpPYCHl MITaMMAApbiH Juoduipai kentipin, 4°C-ta cakraraHHaH KeHiHIT OMOJIOTHSUIBIK
OCNICeHOIITIH 3epTTey HOTHXKeNepi KOPCETUIreH. 3epTTey HOTHXKECIHAE JIMO(UIACHIeH BUPYCTapbl
4°C TtemnepaTypaja cakTaFraHHaH KeHiH KeWOip Iurammzapia reMarrjiioTHHANusIay OeICeH I Y
aiilaH KeiliH eKi ece TeMEHJEreHi, KalfaHAapblHIa COJl JIeHreiileé CaKTaJaThIHBl aHBIKTAJJIBL.
TekcepiireH Tymay BHPYCBIHBIH Oip IITaMMbIHAH Oacka OapiblK IITaMAAapAbH WHQEKIHUAIBIK
6encenainiri oprama ecenneH 1-2 1g EIDsq o vy TOMEHIEI. ANTHI aif caKkTaraHHaH KeiiH OapIibIK TyMay
BUPYCTApPbIHBIH T'€MarTIOTHHALMSIBIK JKOHE MHPEKIMUIBIK OSJICSHALTIT ¢ Ky3iHae Oipaei AeHreine
KaJIJIbL.
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OcpLaiiina, TyMay BHPYCHIHBIH JIMOQHMIbII KEOTIPLIyl alThl aif caKTajlfaHHAH KEHiH oiapabiH
reMarrTIOTHHALMSIIBIK JKoHe MH(EKUMSUTBIK OCNICEHIUNrH caKTalabl. AJBIHFAH HOTHXKEIEp TyMay
BUPYCHIH Y3aK YaKbIT CaKTay YIIiH KpHOKOHCEPBALMSUIIAYIbIH OCBI 9JIICiH KOJJaHyFa MyMKIHIIK Oepeti.

Tyiinai ce3nep: Bupyc, Tymay, aHTUTEH, THO(IITHU3AINS, TIperapaT
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USE OF LYOPHILIZATION FOR STORING INFLUENZA
VIRUS STRAINS

doi: 10.53729/MV-AS.2021.04.04

Summary

The paper presents the results of studying the biological activity of influenza A and B virus
strains isolated from humans in 2018-2020 in the Republic of Kazakhstan, after storage at 4 ° C in a
freeze-dried state. As a result of the study, it was found that after storage of lyophilized viruses, the
hemagglutinating activity in some strains decreased by half after three months, while in the rest it
remained at the same level. The infectious activity of all tested influenza viruses decreased by an
average of 1-2 Ig EIDsyo, m. The hemagglutinating and infectious activity of all influenza viruses
remained practically at the same level after six months of storage.

Thus, freeze drying of influenza viruses retains their hemagglutinating and infectious activity
after six months of storage. The results obtained make it possible to use this cryopreservation method for
long-term storage of influenza viruses.

Key words: virus, influenza, antigen, lyophilization, preparation

Influenza viruses infect not only humans, but they are also widespread among mammals.
Every year, the collection of influenza viruses is replenished with new strains isolated from both
humans and animals [1, 2]. The important tasks facing the state collections of pathogenic
viruses are to maintain the collection strains in a viable state with the preservation of their
original properties for the maximum possible time, as well as to provide them with research,
educational, medical, and industrial institutions. To solve these problems, various methods of
long-term conservation of strains are used [3, 4, 5].

The preservation of the gene pool of viruses of the XX and XXI centuries for present and
future generations of researchers presupposes the collection of viruses that are pathogenic or
conditionally pathogenic for humans. The main purpose of virological collections is to store
pure antigen cultures. Collecting type strains, international standards, production, and selection
in laboratories, or isolated from sick people, animals and vectors is only part of the collection
task. It is necessary to preserve the original strains of viruses for many decades without
changing their original properties - biology, antigenic and genetic structure, immunogenic
potency. Maintaining strains in working order, preserving their valuable properties are
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important conditions for almost any work with microorganisms - from initial study to their use
in the production of various biological preparations.

Currently, various methods of virus storage are used: this is the use of liquid nitrogen (-
196 ° C) for freezing virus-containing cell culture and allantoic fluid, cryopreservation in a
freezer (-80 ° C). However, one of the main and frequently used methods of storage of
microbial and viral cultures for a long period of time, which minimizes the number of
generations of strains, is lyophilization, which allows to obtain many convenient for storage and
transportation of sealed ampoules of viral aliquots with the same properties [6, 7, 8, 9, 10]. In
addition, lyophilization is an economical and effective method of long-term storage of viruses,
bacteria, and other microorganisms [11].

The aim of this work was to study the hemagglutinating and infectious activity of freeze-
dried strains of influenza A and B viruses isolated from humans in the Republic of Kazakhstan
in 2018-2020, after storing for six months.

Materials and methods

Allantoic cultures of influenza A (HIN1 and H3N2) and B viruses isolated in 2018-2020
in various regions of Kazakhstan (A/Almaty/04/18, B/Almaty/08/18, A/Almaty/05/19,
A/Pavlodar / 1/19, A / SKO/18/19, A |/ Karagandy/38/19, A/VKO /39/19, A/ZKO/41/19,
A/Almaty/02/20, A/VKO/05/20, A/Almaty/07/20 and A/Almaty/11/21) were used as an object
for lyophilization.

Hemagglutinating activity of viruses was determined in hemagglutination assay (HA
assay) using 0.75% suspension of a rooster and a person of 0 (1) blood group erythrocytes.

The infectivity of freeze-dried strains of influenza viruses after storage was determined
according to the generally accepted method [12], and their titers were expressed in Ig EIDsg2
ml-

Lyophilization of viruses was carried out according to a special program on an Alpha 1-2
LD plus MartinChrist device (Germany). An aqueous solution of sodium chloride 0.75% in a
solution of gelatin 2%, and sucrose 20% was used as a stabilizer. Freeze-dried viruses in
ampoules were stored at 4°C.

Results and discussion

For the work, 12 strains of influenza A and B viruses isolated from people in various
regions of Kazakhstan in 2018-2020 (Almaty - 04/18, 08/18, 05/19, 02/20, 07/20, 11/21;
Pavlodar -11/19; RMS - 18/19; WKO - 4/9; East Kazakhstan - 39/19, 05/20; Karaganda -
38/19), with hemagglutination titers 1:16 - 1:64 was used.

As a result of restorative passages and cloning of 12 strains of influenza A and B viruses
on chicken embryos, the hemagglutination titers of all viruses were increased to 1:64 - 1: 1024.
The infectious activity of the viruses was 2.3-9.3 IgEIDsg02 mi. The highest infectivity was
found in isolate A/Almaty/04/18 (9.3 Ig EIDsgo2 mi), the lowest one was found in
B/Almaty/08/18 (2.3 Ig EIDs0/0.2 mi).

Allantoic fluid of 12 influenza viruses was freeze-dried, ampoules with lyophilized
viruses were stored at 4°C for six months.

The hemagglutinating and infectious activity of the lyophilized influenza A and B virus
strains was tested after storage at 4°C for three and six months. The study results of
hemagglutinating and infectious activity after storage are presented in the table.
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Table - Hemagglutinating and infectious activity of influenza A and B strains after freeze

drying and storage

Hemagglutinating activity titer Infectious activity titer
Isolate (I9E1Dsg/0.2 mi)
Original After storage for Original After storage for
3 months | 6 months 3 months | 6 months

A/Almaty/04/18 (HIN1) 128 128 64 9,3+0,2 | 9,5+0,2 | 8,8+0,1
A/Almaty/05/19 (HIN1) 256 256 128 8,3+0,4 | 7,7£0,9 | 7,3%1,1
A/Pavlodar/11/19 (HIN1) 256 128 128 2,4+0,1 | 1,9+04 | 1,7+0,1
A/SKO/18/19 (H1N1) 64 32 16 3,6+0,5 | 3,4+0,7 | 2,7+0,3
A/Karaganda/38/19 (H1IN1) 128 64 64 57404 | 5,3+0,9 | 4,5+0,5
A/VVKO/39/19 (HIN1) 1024 512 256 6,304 | 5,704 | 43+l1,1
A/ZKO/41/19 (HIN1) 1024 512 512 53+0,9 | 4,5+0,5 | 3,6+0,5
A/Almaty/11/21 (HIN1) 64 32 32 3,6£0,5 | 2,704 | 1,841,0
AJAlmaty/02/20 (H3N2) 64 64 32 4,3+1,1 | 3,6£0,6 | 3,3£1,6
AJAlmaty/07/20 (H3N2) 64 32 32 2,4+0,1 | 1,7+0,1 | 1,6+0,1
B/Almaty/08/18 64 64 32 2,3£0,5 | 2,303 | 2,4+0,1
B/VKO/05/20 128 64 64 2,7+0,3 | 1,940,4 | 1,7+0,1

It was found that after storage of lyophilized viruses for three months at 4°C, the
hemagglutinating activity of strains (A/Pavlodar/11/19, A/SKO/18/19, A/Karaganda/38/19,
A/VKO/39/19, AIZKO/41/19, A/Almaty/07/20 and A/Almaty/11/21) decreased by half, the
hemagglutinating activity of rest ones remained at the same level. The infectious activity of all
tested strains of the influenza virus decreased on average by 1-2 Ig IgEIDsg/0.2 mi, €xcept for the
A/Almaty/04/18 (H1N1) virus, in which these indicators remained at the same level.

As a result of six months of storage under the same conditions, the hemagglutinating
activity of the strains varied from 1:32 to 1: 512. The infectious activity of all influenza viruses
after storage for six months remained practically at the same level and amounted to 1.6-8.8 Ig
EIDs0/0.2 mi-

In this study, the stability of the influenza virus after freeze drying and storage for three
and six months was studied and the main indicators of their viability (hemagglutinating and
infectious activities) were monitored. It was found that the infectivity of the influenza virus
persisted for more than five months of storage at 4°C. In freeze-dried antigens, there was no
significant difference in infectivity or in the titer Ig EIDso0.2m compared with the initial values
of these viruses.

Freeze-dried antigens of Kazakh strains of influenza A and B viruses can be used as
standard diagnostics, since they retain their properties after six months of storage at 4°C.

Thus, freeze drying makes it possible to use this cryopreservation method for long-term
storage of influenza viruses.
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