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Pe3ome

PacwupeHne HOMeHKIATypbl KNETOYHbIX KYNbTYp AN BUPYCONOTMMU U BUOTEXHOIOTUM NMOBbILWA-
€T BEpPOSTHOCTb YCMELHOro pearMpoBaHust Ha Yrpo3bl, CBS3aHHbIE CO BCMbIWKAMU U3BECTHbIX
M HOBbIX MH(EKLMOHHBIX 3aboneBaHui Yenoseka. NoMcK BOCMPUUMUMBBIX K LUIMPOKOMY CNEKTPY
BMPYCOB K/IETOYHbIX KY/IbTYp IBASIETCS aKTyaNbHOW 3a43a4ei.

Uenb pa6oTbi: U3y4ynTb YYBCTBUTENBHOCTb HOBbIX AUMIOUAHBIX KNETOUYHbIX KYJbTYP XXMBOTHOMO
npoucxoxaeHuns (bmbpobnacTbl NOYKM M FOPTaHU NIOAA CBUHbM) K BUpycam Coxsackievirus B5
(CVB5) u Herpes simplex virus-1 (HSV-1).

Marepuanbl n MeToAbI: KJIETOUHbIE KYNbTYpbl G16P061aCTOB NOYKM M FTOPTAHM NA0LA 3L0POBOW
CBMHOMATKM NOJy4YeHbl METOAOM LWaAsLLeid TPUNCMHM3auun. YyBCTBUTENBHOCTb HOBbIX KJ1ETOY-
HbIX KyNnbTyp dubpobnactoB noyku u roptaHun nnopa ceuHbu (PMMC n OITIC) K yKasaHHbIM
BMpYCaM onpeaensnu no cteneHu uuronatuyeckoro gencteus (LUMMI), BbipaxkeHHOM B NPOLEHT-
HOM COOTHOLEHUU. N3yyeHne MHbEKLMOHHOM akTMBHOCTM BMpyca CVB5 nposoagmnun metonom
MLP B pexume peanbHOro BpeMeHU C OLLEHKOM OTHOCUTENbHOM BEIMYMHBI MOPOroBOro LMKNA
amnamdukaumm (C); HSV-1 — KOJMYECTBEHHbIM TUTPOBAHMEM BUPYCCOAEPXKALLEN KMAKOCTH
(BCX), 3HaueHwne nokasaTens Bbipaxanu B 50% TkaHeBowW uuTonaTuyeckon gose (TUI, ).
Pe3synbratbi: nonyyeHbl gunnounaHole knetouHsle Kynstypbl ®MNMNC u OITIC. BoigsBneHbl BbicOKas
yyBcTBUTENbHOCTb KneTok PMMNC k Bupycy CVB5 c UMM 87,5%+3,3% Ha 3 naccaxe u yo0BneTBOpHU-
TenbHas KOHUEeHTpaums sHTepoBupycHon PHK B BOXK, xapakTepu3ytowwasncs 3Ha4eHMEM NOporo-
BOTO LMKNa Ha yposHe 22-24 C. YyBCTBMTEIbHOCTb KNETOYHOM KynbTypbl OMMC k HSV-1 coot-
BeTcTBoBana 92,1%5,5% UMM, nidbekunorHasa aktmeHocTs — 1042 T, /0,2 M. Y kneTok AIMC
K M3y4aeMbIM BUpYycaM onpepeneHbl HU3kue nokasatenu LN v MHGEKLUMOHHOM aKTUBHOCTH.
BbiBoabI: HOBas amMnnonaHas knetoyHas kynstypa ®OMMC ¢ noaTBEPXKAEHHON YyBCTBUTENBHOCTBIO
K TecTupyembiM Bupycam (CVB5 wrtamma CB5-8100 u HSV-1 wramma HSV-1/L-2) ¢ BbICOKMM ypOB-
Hem UM umeeT nepcnekTUBbI UCMOAb30BaHUS B BUPYCONOrMmn n bruotexHonoruu. KnetouHas Kynb-
Typa ®OITIC MoxeT 6bITb KAaHAMAATOM AN TECTUPOBAHUA Apyrux npeactasutenein CVB5 n HSV-1.
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The increase in the number of cell cultures for virology and biotechnology enhances the chanc-
es of a successful response to threats related to outbreaks of well-known and new human infec-
tious diseases. It is a vital task to search for cell cultures sensitive to a wide spectrum of viruses.
The aim of the study was to investigate the sensitivity of new diploid animal cell cultures (fi-
broblasts of a foetal pig’s kidneys and larynx) to Coxsackievirus B5 (CVB5) and Herpes simplex

Materials and methods. The cultures of porcine foetal kidney fibroblasts (PFKF) and porcine
foetal larynx fibroblasts (PFLF) were derived from a foetus of a healthy pig by mild trypsinisa-
tion. The study determined the sensitivity of these new PFKF and PFLF cultures to the above-
mentioned viruses by the cytopathic effect (CPE) expressed as a percentage. The infectious
activity of CVB5 was studied using real-time polymerase chain reaction (PCR) with the determi-
nation of amplification cycle threshold values (C); that of HSV-1 was studied using quantitative
titration of the virus-containing liquid (VCL). Infectious activity values were expressed as tissue

Results. The authors developed diploid PFKF and PFLF cell cultures. PFKF cells demonstrated high
sensitivity to CVB5, with a CPE of 87.5+3.3% after passage 3 and a satisfactory concentration of en-
terovirus RNA in the VCL of 22-24 C.. The sensitivity of PFKF cells to HSV-1 corresponded to a CPE
of 92.1#5.5%. In these cells, the infectious activity of HSV-1 corresponded to 10** TCID, /0.2 mL.
The experiments with PFLF cells showed low CPE and infectious activity values for both viruses.

Conclusions. The study demonstrated high CPE values with the CVB5 (CB5-8100) and HSV-1
(HSV-1/L-2) strains as examples and confirmed the sensitivity of the new diploid PFKF cell cul-
ture to these test viruses. Thus, the PFKF cell culture offers potential applications in virology
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Abstract
virus-1 (HSV-1).
culture 50% infective doses (TCID,,).
and biotechnology and may be a candidate for testing other strains of CVB5 and HSV-1.
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BeepeHue

MaHpemMmMs HOBOM KOPOHABUPYCHOM WHdeEKUUn
0603HauMNa WKpPoKMe MaclTabbl 3IKOHOMUYECKMUX
M COLUMANbHBIX PUCKOB B YCN0BUAX rnobannsaumm
coBpeMeHHoro mupa. [lns opraHusauuun sddekTms-
HbIX MPOTMBO3NUAEMUYECKMX, MPODUNAKTUYECKMX
1 nevyebHbIX MeponpuaTKii nabopaTopHas AuarHo-
CTUKa BCe yalle ONMpaeTCs Ha 3KCnpecc-MeToabl
M 6bicTpoe OBHapyXXeHWe BUPYCHbIX NATOreHoB.
CoBpeMeHHble MeTOoAbl AMArHOCTUKU Npeumylle-
CTBEHHO OCHOBaHbl Ha MNONMMEpPa3HOW LEenHoW

Biological Products. Prevention, Diagnosis, Treatment. 2023, V. 23, No. 1

peakuuu (MLP), cekBeHMPOBaHUM U FTEHHOM UHXe-
Hepuu [1, 2]. BMecTe ¢ TeM MHAMKALMS BUPYCHBIX
NMaTOreHoB C MOMOLLbI 3KCNPecc-MeToaoB B Mos-
HOM Mepe He MOXeT 3aMeHUTb AMArHOCTUKY, OCHO-
BAHHYIO HA paboTe C XXMBOM KYNbTYpPOI KNETOK.
OTnnunTenbHoM ocobeHHOCTbI0 CNOCo60B Bblae-
NIeHNS BUMPYCHbIX YaCTUL, C UCMOMb30BAHMEM KYNb-
TYp K/IETOK SIBNSI€TCS BO3SMOXHOCTb UX AETaNbHOr0
M3yYeHUS, 4TO Ype3BbIYAWHO BaXHO AN MOHUMAHUS
6MONOTMU U IBOMIOLMM MNATOrEHHbIX Buonoruye-
CKMUX areHToB, NMPOBEAEHUS HAYYHbIX 3KCMEPUMEH-
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TOB C LEeNblo pa3paboTkyM HOBbIX NIEeKAPCTBEHHbIX
M NpodUNAKTUYECKUX CPeAcTB, B YACTHOCTM, CO-
BpPEeMEHHbIX NMPOTUBOBUPYCHbIX NMPEMNApaToB, aHTU-
CenTUKOB, Ae3NH(EKTAHTOB M BaKLUMH [3, 4].

OueHky 3¢ HeKTUBHOCTHM TOrO UM MHOTO cnocoba
BMPYCO/IOrMYECKOM AMArHOCTUKM ONTUMANbHO NPO-
BOAMTb Ha onpenesieHHble rpynrbl BUPYCOB, Xapak-
TEPU3YIOWUXCS Pa3IMYHBIMKM  MEXAHWU3MAMKU  [el-
CTBMSA, NyTaMu 1 bakTopaMu nepeaaym n BXOAHbIMU
BOpoTaMu UHbekumu. [1ng 3TuX uenemn cywecTeyoT
onpefeneHHble TecT-WTaMMbl U (MM) akTyanbHble
KNUHUYECKHUEe Hn3014Tbl, KakK npasuo, KULIEYHOM
M pecnupaToOpHOM rpynn BUPYCHbIX MHMEKLMN.

AKTMBaUMS 3MMAEMMYECKOrO MpoLecca Kuleu-
HbIX MHQEKUMN, NpenMyLLeCTBEHHO HOPOBUPYC-
HOW, pOTaBMPYCHOM M 3SHTEPOBMPYCHOM (Heno-
N10) 3TUONOrUK, B MOCAEeAHWE oAbl OTMEeYaeTcs
BO BCEX perMoHax Mupa, BKA4as Poccuiickyto
Mdepepaumio, 4YTO AMKTYeT HeobXxoAMMOCTb CO3-
OaHUA OI'IepaTMBHOﬁ CUCTEMbBI UX MOHUTOPUHra.
Coxsackievirus B5 (CVB5) aBngeTtcs ogHUM 13 Hanbo-
Nee U3BECTHbIX NpeacTaBuTenei HenoaMoMUenunT-
HOM rpynnbl 3HTEPOBUPYCOB. M3BECTHO, YTO Yy Yeno-
Beka 3aboneaHue, obycnoeneHHoe CVB5, cBsizaHo
C Cepbe3HbIMM HEBPONOTMYECKMMM CMMNTOMAMM,
B YaCTHOCTM aCeENTUYHECKMM MEHUHIUTOM, pexe —
Kapauomuonatuen n guabetom [5]. Knaccmueckune
nogxoabl K OOHAPYXEHUI U KOIMYECTBEHHOM
OLLeHKe 3HTEpOBMPYCOB OCHOBAHbI HA HAbAEHUM
nx umtonaTtudeckoro aencteus (LLMI) B KneTouHbIx
KyneTypax [6]. B HacToswee Bpems oTcyTcTByeT
YHUBEpCaNbHas KynbTypa KNETOK AN BblAeneHus
Bupyca CVB5. Yawe ncnonb3yoT KynbTypy KNeTok
pabgomunocapkombl 4enoseka (RD). HekoTopble
WTAMMbl BMPYCA MOTYT ObITb BblAENEHbI UCKOUU-
TeNbHO C UCMONb30BAHMEM YYBCTBUTENbHbIX Nabo-
PaTOPHbIX XXUBOTHbIX UK 3M6pVIOHaJ'IbeIX KNneToK
yenoseka. Beuay 3akoHoaaTeNbHbIX OrpaHUYeHuU
B Poccuiickoit Menepaumm Ha MCNONb30BaHUE 3M-
H6puMOHanbHOro Matepuana 4YenoBeka, NonyvyeHue
TaKUX KJIETOK CEPbE3HO OrpaHUYEHO?.

Mo oueHkam BcemupHoOM opraHmsaumm 34paBo-
oxpaHeHus (BO3) k 2016 r. Bupycom repneca 4yeno-
Beka Herpes simplex virus-1 (HSV-1), oTHocswmMcs
K pecnMpaTopHOM rpynne BMPYCHbIX WMHbEKUUR,
B Mupe MHOMUMPOBAHbI nopsaka 3,7 mnpa uye-
noeek B Bo3pacte Ao 50 net (67% HaceneHus)2.
B HacTosiee BpeMs oTMe4vaeTcs He0b6Xo0AMMOCTb
pa3paboTKku ynyyweHHbIX Mep Tepanuu u npodwu-
NAKTUKU TrepnecBMpycHOM uHPeKuun, cospaHue
3pdeKkTMBHON BakuMHbI. 10 AaHHbIM pgpa aBTo-

pOB, B 3aBUMCMMOCTU OT LLeWN UCCNefOBaHUS YyB-
cTBUTENbHbIMM K HSV-1 gaBngiTCca nuwb nepsuy-
Hble KneTku GubpobnacToB KypuHOro sMbpuoHa
(KK3), nepeBuBaeMble KynbTypbl KJIETOK Mo4ekK
3eneHow mapTbiwku (Vero) [7] u nerkue amMbpuoHa
yenoseka (J/124-4(81)) [8].

Takum 06pa3oMm, NOMCK HOBbIX KNETOUHbIX KY/b-
TYp YeNOBEKa M XMBOTHbIX A9 BOCNPOU3BELEHUS
BMPYCHOM MHbEKUMM B MEPBUYHbIX W NepesBuBa-
eMbIX KYNbTypax K/eToK SBASeTCS aKTyanbHOM
3agayeit B 06/1aCTM MPaKTUYECKOM BUPYCONOTUM
n 6uotexHonorun. B aToM HanpasneHwuu nposege-
Hbl 3KCMEepPUMEHTasbHble CPaBHUTESIbHbIE UCCNEeno-
BaHMS KJIETOK 4Ye/s0BEYECKOro W XMBOTHOMO Mpo-
UCXOXOEHWs, B pe3y/bTaTe KOTOPbIX YCTaHOBNEHO,
YTO KJIeTKM CBUHbM MMEIOT COMOCTaBUMble Xapak-
TEPUCTUKMU U DYHKLMOHANBHOCTb C YeI0BEYECKUMMY,
4TO MO3BOASET COOTHOCUTb AAHHbIE UCC/Ief0BaHMMA
Ha KNEeTOYHbIX KYNbTypax CBUHbMU C AAHHbIMU UCCe-
[OBaHWI Ha KNETOYHbIX KyNbTypax yenoseka [9, 10].
CnepoBaTenbHO, nNoOJsy4YeHUMe HOBOM KNETOYHOWM
KYNbTYpbl XXMBOTHOTO MPOUCXOXAEHUS U OLLEHKA ee
YyBCTBUTEIBHOCTU C UCMOJIb30BAHNEM aKTYasbHbIX
BMPYCHbIX M30N9TOB KUILEYHOM M PECNMPATOPHON
rpynnbl (CVB5 n HSV-1), Becbma nepcnekTueHo [11].

Lenb paboTbl — M3y4ynTb YyBCTBUTENBHOCTb HO-
BbIX AMMIOUAHBIX KNETOYHbIX KYNbTYP XMBOTHOIO
npoucxoxaeHus (bnubpobnacTbl NOYKM U FrOPTaHM
nnofa cBuHbM) K Bupycam CVB5 n HSV-1.

MaTepMaan U MeToabl
KnemoyHbie Kynomypeol

KneTtouHble KynbTypbl ¢GuO6POBNACTOB NOYKM
u roptaHu nnopga cBuHbM (OMMC u OIMTIC) 6binn
nosy4yeHbl OT 3M6PUOHOB 34,0POBOM CBMHOMATKM
M3 XMBOTHOBOAYECKOro xo3ancTea CBepanoBCKOM
061acTM M MCNoONb30BaNUCh TakXe B UCCNefoBa-
Hun A.B. AnumoBa c coasT. [12]. MpuHuMnbl 3THYe-
CKOro Kogekca «MexayHapoaHbIX peKkoMeHaauun
no nposefeHui0 OGUOMEOULMHCKMX UCCenoBa-
HUM C mcnonb3oBaHMeM XuBOTHbIX» (Council for
International Organisations of Medical Sciences,
CIOMS)? 6binn cobntofeHbl Npu U3bATUM U TPaHC-
NOPTMPOBKE MATKMU XMBOTHOTO.

[MepBUYHO-TPUNCUHU3UPOBAHHbIE KNeTKK u-
6pobnacTtoB nnoAa CBWHbM NOMy4Yanu MeTOLOM
wanawen TpuncuHusauumn [13]. Mpu BCKpbITUK
MaTKM 3MOPMOHbI NOMeLLann B pacTBOp XeHKca
(«Man3ko», Poccus). B nocnepyowem M3 HUX uU3-
BNEKanu opraHbl (No4yku, ropTaHb). [esarpera-
LUMI0 TKAHM NPOBOAMAM HA MarHUTHOM Mewaske

! epepanbHbiii 3akoH Poccuiickoit Pepepauum ot 23.06.2016 N2 180-M3 «O 6MOMEAULMHCKUX KNETOUHbIX MPOAYKTaX».

2 https://www.who.int/ru/news-room/fact-sheets/detail/herpes-simplex-virus

* International Guiding Principles for Biomedical Research Involving Animals. CIOMS; 1985. https://cioms.ch/publications/
product/international-guiding-principles-for-biomedical-research-involving-animals-2/
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npu 37 °C ¢ wucnonb3osaHuem 0,25% pacteBopa
TpuncuHa ¢ conamu XeHkca u cpepoii ¢ 0,5% copep-
XaHMEeM ruaponumsarta faktanbbymumHa («laHIKo»,
Poccus). MonyyeHHbin MaTepuan ueHTpudyrnpo-
Banu npu 350 g B TeyeHne 10 MUH, cnmBanu cy-
NnepHaTaHT, @ KNeTOYHbIM 0CaA0K KYNbTMBMPOBAM
B MONHOW cpefe, COCTOSAWEN U3 CMeCU nuTaTenb-
Hbix cpen (0,5% pactBop rupgponusarta nakTanb-
6yMuHa u Wrna MEM B cooTHoweHun 1:1 c po-
6aBnenmem 10% deTtanbHoW Oblubelt CbIBOPOTKM
(®bC) npoussoacTea Biosera, ®paHuma) B nnactu-
KOBbIX (akoHaxX C MAOWAAbl KYNbTUBMPOBAHUS
175 cm? (Corning, CLUA) no TpaAWMLMOHHOM MeTO-
avke [14]. U3 ctabnnnsnpoBaHHbIX KYNbTyp KNETOK
rOTOBM/IM LMTONOrMYECKME Npenapathbl, OKpaLmnBa-
NN reMaToKCUNIMH-303nHOM. Kapuonoruyeckue uc-
CNefoBaHMS XPOMOCOMHBIX MJACTUHOK MPOBOAM-
nm ¢ ucnonb3oBanmeM 0,1% pacTBopa KONXMLUMHA
(«Man3ko», Poccng) no metooy Mypxepa [15] no-
C/le YeTBEPTOro naccaxa.

MonyyeHHble nepBuYHble  KynbTypbl  PINMC
n ®IMC 6b1AKn CyOKYNbTUBMPOBAHbI U AOCTUIU de-
HOTMMMYECKOM FOMOrEHHOCTHU HA TPETbEM MacCaxe,
nX npeaensl KynbTUBUMPOBAHUS cOCTaBuan 26 u 22
naccaxka COOTBETCTBEHHO.

Bupycel

B kauecTBe akTyasnbHbIX MaTtoreHos [6] ucnonb-
30BaAu  BMPYCbl Pa3/IMYHbIX TAKCOHOMMUYECKMX
rpynn: HENONMOMUENUTHBIN SHTEPOBUPYC rpynnbl B
Coxsackievirus B5 (CVB5) kak npeactaBuTens supyc-
HbIX KMLIEYHbIX MHpEKLMA U BUPYC NPOCTOro rep-
neca nepsoro tvna Herpes simplex virus-1 (HSV-1)
KaK NpeLCcTaBUTeNs peCNMPATOPHbIX UHDEKLMNA.

B  akcnepumeHTe  MCMONb30BaNM  WTAMM
CB5-8100 Bupyca CVBS5, BbiaeneHHbIn OT 601bHO-
r0 Cepo3HbIM MEHUHITUTOM Ha MEPBUYHOM KYNbTY-
pe knetok ¢pubpobnactoB 3MOpMOHA 4enoBeka
J124-4(81); nokasatenb MHMEKLMOHHOM AKTUBHO-
CTU BUpPYCa, BblpaXeHHbIh B 50% TkaHeBOM LMTONa-
Tnyeckoi gose (TUL, ), coctasun 106 TUA, /0,2 ma.
LtamMm BblgeneH B 1abopaTtopum 3HTEPANbHbBIX BU-
pycHbix uHdekunin EHUMBU ®OBYH THL, BE «Bek-
Top» PocnoTpebHan3opa.

MysenHbi wtamm HSV-1/L-2 Bupyca HSV-1, no-
NyyeHHbIn U3 UHcTuTyTa BUpyconoruun um. .M. Usa-
HoBckoro ®IBY «HUUAIM wum. H.O. Tamaneu»
MuH3gpaBa Poccuu, KynbTMBMPOBAIM HA KAEeTKaX
dnbpobnactos 3mMbpuroHa yenoseka J134-3; nudek-
LMOHHAs aKTMBHOCTb BMpPYCa B BUPYCCOAEpPIKALLEN
xuakoctn (BOXK) coctasuna 10°7° TUL, /0,2 M.

Bupgosas npuHagnexHocts 060MX LWTAMMOB
CB5-8100 1 HSV-1/L-2 k Bupycam CVB5 n HSV-1 nog-
TBEPXAEHA MOJIEKYNIIPHO-TEHETUYECKMUM METOLOM:
nonuMmepasHon uenHon peakumeli (MLP) B pexxnume
peanbHOro BPEMEHU C MCMNONb30BaHWeM Habopa
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peareHToB C rMbpUAM3aLMOHHO-DAYOpeCLEeHT-
HoM peTtekumen «AmnamnCeHc® Enterovirus-FL»
n «KAMnanCeHc® HSV I, lI-FL» (®PBYH LLHUU 3nupe-
muonoruun PocnotpebHagsopa).

Yyem pesynomamos

YyBCTBMTENBHOCTb KAETOYHbIX KynbTyp @MIMC
n ®ITIC Kk uccnepyembiM BUpYCaM oLleHnBanu Ha 10
maccaxke pocTa KJETOYHOM KynbTypbl, B CTaauu
aKTMBHOM nponudepaumm. KneTouHyw KynbTypy
Bblpawmeanu B CTaHAapTHbix ycnosuax CO,-uH-
KybaTopa (c koHueHTpaumen CO, 5%) npu 37 °C
B BMAE MOHOC/0S B NJACTUKOBbLIX KYNbTYpPaabHbIX
NAOCKOAOHHbIX npobupkax (TFS, CLUA) obve-
mMom 15 mn. MNnOTHOCTL MoOceBa KJIETOK COCTaBNg-
na 180-200 Teic. kKn/Mn B cpepe pocta 06bemMoM
3,0 mn. B kauectBe cpepbl pocTa MCNOMb30BaM
cMecb nutaTenbHbix cpep 0,5% ruaponusara nak-
TanbbyMmMHa M KoMMepueckon cpegbl Mrna MEM
B cooTHoweHuun 1:1 c pobasnennem 10% ®BC. MNo-
JIYYEHHbIA KNEeTOYHbIA MOHOCNOM MOC/NEe OTMbIBKM
OT MONHOM cpenbl 3apaxanu goson 200 mkn BOK
B Cpefe noapepxaHus (cpepa pocta 6e3 ®BC)
obbemMoM 1,8 Mn M UHKYBMpoBanu B CTaHAAPT-
HbIX YCN0BMAX 80 5 cyT. B KOHTpOAbHYO Npobupky
(ona HabnoAeHUS KNEeTOUYHOM KynbTypbl 6e3 BUpY-
Ca) nocne OTMbIBKM OT MOSHOM cpeabl Aobasnanu
2,0 Mn cpepbl noapepxaHma (He copepkallen 4o3bl
200 mkn BCXK), MHKYBMpOBanu B TEX Xe YCIOBUSIX.
BusyanbHyto oueHky npusHakos LM nposoannu
exenHeBHO € 1 no 5 cyT MHKybaLuMmM Kak ONUCAHO
paHee [12], Bknw4as OKpyrneHue KneTok, pere-
Hepauuilo MOHOC/0S, OTAeNleHMe OT NMOBEPXHOCTH
nnactuka. CreneHs LM/ oueHmBanu no konmyecTey
KNneTok (%) MOHOC/IOA C XapaKTepHbIMU ANS BO3-
LEeNCTBUS BUPYCOB M3MEHEHWUSMW MO YCJOBHOWM
yeTbipexbannbHOM lWKane W BblpaXanu B YpOB-
He (%) UNO: «=» (0% WUNAO); «+» (<25% LMNO); «++»
(o1 25 go 50% LNA); «+++» (o1 50 mo 75% LMA)
n «++++» (o1 75 po 100% UNAO). MNpu oTcyTcTBUM
UMO Ha 5 cyT npeanonarany nateHTHoe pa3MHO-
xeHue Bupyca. C uenbio obHapyxxeHus Bupyca
B Nocnefylmx reHepauusax paspylanu npeano-
NOXMUTENbHO 3apaXKEHHbIE KNETKM METO4OM «3aMO-
pPaXXMBAHMA-OTTaUBAHUSA», MOAYYaANN CYCMEH3UIO
paspyLeHHbIX KNeToK, KOTOpPYK MCMNoab30Banu
B kavecTBe BOXK ang nocnenyrowmx «cienbix» nac-
CaXen Ha MOHOC/N0e MHTaKTHbIX kneTtok. Mpu 0%
LMO nocne TpeTbero CIeNOro Nacca)a KAeTouHyH
KYNbTYpY CUMTANN HEYYBCTBUTENBHOM K BUPYCY.

[lns onpeneneHus KOHUEHTPALUKU SHTEPOBUPYC-
Hon PHK wtamma CB5-8100 8 BCXK ucnonbsosanu
meTtog NUP B peanbHOM BpeMeHU C NpUMEHEHUEM
Habopa peareHToB «AMnAnCeHc® Enterovirus-FL».
Bennunna noporosoro uukna amnaudukaumm (C)
B npobax no3BofiseT OUEHMBATb KOHLEHTPaLMIo
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3HTeposupycHoi PHK. 3Hauenns C. B npobax,
He npesblwatowme 40 uMKNoB, BbIIM UHTEPNPETU-
pOBaHbl KakK MOMOXWUTENbHblE COMNAacHO MHCTPYK-
LMK NpoU3BOAMTENS HabOpa peareHToB.

[ns BbisBNeHNS UHDEKLMOHHOM aKTUBHOCTU BU-
pyca HSV-1/L-2, nony4YeHHOro npu KyJabTUBMPOBaA-
HWM C UCNONb30BAHMEM MOHOC0S KNETOYHOM KY/b-
TYPbl, BbIPALLEHHOW B 96-1YHOUYHbIX KYNbTYpPanbHbIX
nnaHweTax, nposoanan TutposaHue BOXK nytem
[leCSITMKPaTHOro Moc/ieA0BaTeNbHOINO pa3BefeHus
(o7 10 no 108). Pe3ynbTathl yuMTbIBAAM NO BbISBNIE-
HUIO XapaktepHoro LM nocne coBMeCTHOro Kysnb-
TMBMPOBaHUA B TedyeHue 5 cyT B ycioBuax CO,-uH-
KybaTopa npu 37 °C. Pacuet TuTpa Bupyca B BOK
nposogunu no metoay CnupmeHa-Kepbepa [16].

Cmamucmuyeckas o6pabomka pe3yibmamos

OueHKy CTaTUCTMYECKOM 3HAYMMOCTU Pa3NUYMUIA
cpepHux 3HaveHun UMM Ha KNeTOYHbIX KynbTy-
pax npu uHouumpoBaHum knetok ®MMNC n AIMC
B 3KCMEpUMEHTaxX NPOBOAMIIU C UCMOJIb30BAHUEM
t-kputepus CrologeHTa. [loka3aTenbCTBO runoTessl
H, O HecywecTBeHHOCTW pasjMuuin OTBEPranoch
npu p<0,05. OueHKy COOTBETCTBMSA HOPMANLHO-
My pacnpefeneHuio OCyLecTBASAM C MCMONb30-
BaHneM Tecta Konmoroposa-CmupHoBa. [oka-
3aTenbCTBO runotessl Hy 0 BbIGOpKE, B KOTOPOW
pacnpepeneHne COOTBETCTBOBANIO HOPMA/bHOMY,
npuHumManu npwm p>0,05.

Pesynbratbl M 06CyXAeHue

Knetkn OunnouaHoOM KNETOYHOW  KYNbTypbl
@OMNNC, xapakTepu3ylowmecs OpUEHTUPOBAHHbLIM
pocToMm, Mopdonornyeckm 6bian npepcTaBneHbl
KaK 3anuTenuononobHble KNeTKM C YeTKUMU rpa-
Huuamu. OMNMNC cTabunbHO COXpaHaNM MofanbHoe
4YMCNO XPOMOCOM B Kapuotune (2n=38) Ha npoTs-
XEHUU MONHOro nepuoaa KynbTuBupoBaHus. Ko-
IMYeCTBO KNETOK C aHOManbHbiMU GOpMaMU UH-
TepdasHoro sapa He npesbiwano 2,1% ot uucna
Lensawmxca Knetok. YpoBeHb MUTOTUYECKOM aKTUB-
HocTu @MMC Ha 3 cyT pocTa coctasnan 14,0+1,0%.

OunnonpHaa knetouHas kynstypa @OITIC 6bina
npeactaeneHa GubpobaacTonoaobHbIMKU KNETKAMM
C YeTKMMM rpaHuLamMu. MopaanbHOE YMCNO XPOMO-
CoM B kapuoTune 2n=38. KonnyecTso KNeToK C aHO-
ManbHbiMM GopMaMu uHTepdasHoro sapa He npe-
Bblwano 1,7%. YpoBeHb MUTOTUYECKOM aKTUBHOCTH
Knetok coctasnsn 14,8+1,56% Ha 3 cyT pocTa.

KneTouHble KynbTypbl MCCNEA0BaNMU Ha NpUCYT-
CTBME MWKOMJIA3MEHHOW WHDEKUMM MEeTOLOM Jito-
MUHECLEHTHOM MuKpockonuu. Hecneuuduyeckas
[lereHepaums MOHOC0S KNeTOK HAaYMHANach He pa-

Hee 10 cyT, 4YTO yKa3blBaNO HAa OTCYTCTBME KOHTa-
MWHALMKU  KNETOYHOM KYNbTYypbl MOCTOPOHHUMMU
areHTamu. Ha nonyyeHHble KNeTOYHble KynbTypbl
®MNNC n ®IMC pa3paboTaHbl nacnopra*.

MepBas cepus 3KCNepMMEHTOB C ABYMS AUMIO-
MOHBIMU KNeToYHbIMU KynbTypamu OMMNC n OITIC
COCTOSNIa B M3YYEHUM UX YYBCTBUTENbHOCTU
K aHTeposupycy CVB5 (wtamm CB5-8100). Beico-
Kas YyBCTBUTENIbHOCTb K BUPYCY BbisiBsieHa y OIMIMC
Ha TpeTbeM naccaxe (mabs. 1), yTo xapakTepusy-
eT 3Ty KNEeTOYHYI KYNbTypy KaK BbICOKOYYBCTBU-
TenbHyto [12]. Untonatuueckoe pencrene wramma
CB5-8100 Bupyca CVB5 Ha kynbTypy ®ITIC cocTa-
BMNo 37,5+4,8% LIMN[, 4To xapakTepusyeT KynbTypy
KNEeTOK Kak cnaboyyBCTBUTENbHYIO.

Cuensto BoisiBnexHns penamkaunu PHK CVB5 B nc-
cnefyembiX KNETOYHbIX KynbTypax onpepeseHa
OTHOCMTE/IbHAs KOHLEHTPaLMUs 3SHTEpPOBUPYCHOM
PHK wtamMma CB5-8100 8 BCXK, nonyyeHHoOM B Lu-
Kne «3aMOopaXKMBaHUS—OTTauBaHug» npob nocne
TPeTbero naccaxa Ha KNeTouHblX KynbTypax. [lo-
JlyYeHHble pe3ynbTaTbl (Maba. 2) NoaTBEPXAOAOT
pennuvkaumno PHK 3HTepoBupyca wrtamma CB5-
8100 B knetkax ®MMNC u OIMC, npu 3TOM Hau-
6onbluas OTHOCUTENbHAS KOHLLEHTpauMs KOMwi
3HTepoBupycHon PHK 3apernctpupoBaHa B Kysb-
Type knetok ®MMMC [12].

Pe3ynbTaTbl YKasbiBAalOT Ha BO3MOXHOCTb UC-
Nnonb30oBaHua  AunaougHou  kynbtypbl  ®IMC
ansa penpoaykumm 3HTeposupyca CVB5. Ycra-
HOBNEHbl BbICOKME MOKA3aTeNn LMTONaTUYecKoro
perncteus Bupyca (87,5£3,3% LIMA), noarsepx-
[eHHble HW3KOW BeSWYMHOM MOPOroBOro LMKAa
(22,0-24,0 C), ykasblBawwei Ha yLOBNETBOPU-
TENbHYI0 KOHLEHTPAUMI KOMUIM BMpyca Npu am-
nnmdukaumn 3HTeposupycHon PHK (1000-4000
konui B npobe 0,2 mn). KnetouHasa kynbtypa OITIC
nokasana cnabyw YyBCTBUTENBHOCTb K LWTAMMY
(B5-8100 (37,5+4,8% LINA; 33,4-36,6 C, n 1-5 Ko-
MU COOTBETCTBEHHO).

BTopas cepus 3KCNepuUMEHTOB C KJIETOYHbIMMU
kynstypamu ®MMC n OITIC cocTosana B U3y4YeHUU
UX YyBCTBUTENBHOCTU K WwWTammy HSV-1/L-2 repnec-
Bupyca HSV-1. YposeHb 92,1£55% LM Bupyca
Ha KJIeTOUHY0 KynbTypy BbigeneH y ®MNMNC Ha TpeTb-
€M Maccaxe, YTO xapakTepusyeT 3Ty K/IETOYHYIO
KYNbTYpY KaK BbICOKOYYBCTBUTENbHYK (mabs. 3).
lNokasaTenb LMTONATUYECKOro LEeMCTBMSA WTaMMa
HSV-1/L-2 Ha kneTouHol kynbType ®OITIC cocTtaBun
45,7%5,9% UINO v xapakTepu3syeT ee Kak cnabouvys-
CTBUTENIbHYHO.

C uenbto MOATBEPXKAEHUS [OCTOBEPHOCTU pe-
3yNbTaToOB, a TaKXe BbIABNEHUS MHObEKLMOHHOWM

4 Macnopt kynbTypbl PMNMC (MaeHTUdUKaTOp «20180503%»). EHUMBU OBYH MHLL B «BekTop» PocnotpebHan3opa; EkatepuHbypr.
MacnopT kynbTypbl ®IMC (MoeHTUdMKaTOp «20180716%). EHMMBU ®BYH IHL, BB «BekTop» PocnoTpebHan3opa; EkatepuHbypr.
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Ta6nuua 1. YpoBeHb untonatuyeckoro gevicteus (LLMNA) snteposupyca CVB5 wramma CB5-8100 Ha kynbTypax kneTok (no A.B. Anu-
MOBY C COaBT. [12] c UBMEHEHUSMMU)
Table 1. Cytopathic effect (CPE) of enterovirus CVB5 strain CB5-8100 on cell cultures (adapted from A.V. Alimov et al. [12])

una CB5-8100, %+m

KynbTypa knetok CPE of CB5-8100, %*m

Cell culture

1 naccax 2 naccax 3 naccax
Passage 1 Passage 2 Passage 3
®ubpobnacTbl noukM nnoaa cBuHbK (PINC) 25,04,3 37,548 87,533
Porcine foetal kidney fibroblasts (PFKF)
®ubpobnacTbl ropTaHu nnoaa ceuHbu (PrrC) 12,5%33 2543 37,548

Porcine foetal larynx fibroblasts (PFLF)

lMpumeyaHue. m — ownbka penpe3eHTaTUBHOCTU. CTaTUCTUUYECKM 3HAUYMMbIE pa3nnymsg cpesHux 3HadveHuin LMNO npu uHduumpo-
BaHuu knetok ®MMNC n ®OIMC supycom CB5-8100 B 3kcnepumMeHTax MOATBEPXKAEHbI C UCMONb30BaHWEM t-kpuTepus CTblofeHTa.
[lokasaTenbcTBO runoTesbl Hj 0 HeCyWwecTBEeHHbIX pa3ainumnax oteepriyTa npu p=0,00001 (p<0,05). HopmanbHoe pacnpeaenexue
AaHHbIX noaTBepxaeHo npu p=0,10 ana ®MMNC n p=0,28 ana GITIC (runotesa H, noaTsepxaaetca ana p>0,05).

Note. m, selecting bias. The statistical significance of differences in mean CPE values observed in experiments with PFKF and PFLF
cells infected with CB5-8100 was confirmed using Student’s t-test. The null hypothesis (H,) of insignificant difference was rejected
at p=0.00001 (p<0.05). Normal data distribution was confirmed at p=0.10 for PFKF cells and p=0.28 for PFLF cells (H, is confirmed
for p>0.05).

Ta6nuua 2. KoHueHTpauus konuit BupycHoi PHK B npobax 3aHTepoBupyca CVB5 wrtamma CB5-8100 Ha KynbTypax KieTok
(no A.B. Annmosy c coasT. [12] ¢ M13MeHeHUaMm)
Table 2. Concentration of viral RNA copies in the samples of enterovirus CVB5 strain CB5-8100 in cell cultures (adapted from A.V.

Alimov et al. [12])

KynbTypa kneTok Mpo6a
Cell culture Sample
®ubpobnacTbl NoukM nnoaa cBuHbK (PIMNC) 1
Porcine foetal kidney fibroblasts (PFKF) 5
®ubpobnacTbl ropTaHu naoaa ceuHbu (OIrC) 1
Porcine foetal larynx fibroblasts (PFLF)
2

ﬂpUMeanue. Ct — B€/IMYMHA NOPOroBoro uMkna aMI'IJ'IMdJMKaLLMM.

Note. C, threshold amplification cycle value.

AKTMBHOCTM wTamma HSV-1/L-2 supyca HSV-1 npo-
Boaunun tutposaHue BOXK nocne 3 naccaxa nyTtem
[LecATUKPaTHOro Noc/iefoBaTeIbHOr0 pa3BefeHus
(ot 10t po 10%) pmns onpepeneHus nokasaTens
TUL,, kak Hanbonbwero passeseHns BOK, npu ko-
TOpoM BUpYC cnocobeH Bbi3Bath LIMO y 50% nHdu-
LIMPOBAHHbIX KNEeTOK (mabs. 4).

YpoBeHb MH(MEKUMOHHOM AKTUMBHOCTM LWTaMMa
HSV-1/L-2 B knetkax ®MNMC npusHaH Kak ynoB-
netBopuTeNbHbIM, @ B knetkax ®IMTIC kak HU3KKUA
OTHOCUTENBHO UCXOAHOM MHDEKUMOHHOM aKTUBHO-
ctn Bupyca B BOK mysertHoro wramma HSV-1/1-2,
KY/bTUBMPOBAHHOIO Ha knetkax JI9Y-3 (10>7°
TUA,/0,2 mn) (ma6a. 4).

lMonyyeHHble AaHHble YKa3blBalOT Ha BO3MOX-
HOCTb MCMNO/Nb30BaHWS AMNAonAHOM KynbTypbl DIMC
ana penpoaykumnm HSV-1: ycTaHOBNEHbl BbICOKME
nokasaTenu umMronatuyeckoro aencrems (92,1+5,5%
LUMa) Ha ¢oHe yonoBneTBOPUTENBHOIO YPOBHSA WH-
dekumoHHoi akTusHoctn (10%° TUQO, /0,2 wmn).
KnetouHasa kynbrypa ®ITIC nokasana cnabyto 4ys-
CTBUTENbHOCTb K wTtammy HSV-1/1-2 (45,7%5,9%
LUN4 v 107> TU L cooTBETCTBEHHO).

Biological Products. Prevention, Diagnosis, Treatment. 2023, V. 23, No. 1

KoHueHTpauus konuii BupycHoit PHK B npo6e 0,2 mn

& Concentration of viral RNA copies in a 0.2 mL sample
24,0 1000
22,0 4000
33,4 5
36,6 1

Takum 06pa3om, B CepuMM 3KCMEPUMEHTOB, NO-
CBSILLEHHbIX M3YYEHMWI0 YYBCTBUTENbHOCTU AMMNO-
MOHbIX KNETOYHbIX KYNbTYp >XMBOTHOIO MNPOMUC-
xoxaeHus (PIMC u OMMC) Kk BUpycam KULIEYHOW
rpynnel CVB5 u pecnupatopHoi rpynnsl HSV-1,
YCTAQHOBMIEHO, 4YTO KynbTypa knetok @MMNC xa-
pakTepusyeTcs YAOBETBOPUTENbHOM BOCNPUUM-
YMBOCTbIO B OTHOLIEHUM 3TUX BMPYCOB, OTBEYaeT
3asBfieHHbIM LensM u bynet BoctpeboBaHa B BU-
pyCcONOrM4eckoi npakTUKe C LEeNbl BblAeNeHUs
M U3y4eHus aKTyanbHbIX U Haubonee pacnpocTpa-
HeHHbIX Ha TeppuTopuu Poccuiickoit Mepepaunm
BMPYCHbIX naToreHoB. KnetouHasa kynbtypa OITIC
MMena HU3KYK YYBCTBUTENbHOCTb K M3y4aeMmbIM
WTaMMaM BWPYCOB, OAHAKO BBMAY OTCYTCTBUS
MONHOM Pe3UCTEHTHOCTM MOXET ObITb KaHANAATOM
ONS OLEHKM CnekTpa YYBCTBUTENbHOCTU K ApY-
rum npepctasutenam CVB5 u HSV-1. KnetouHble
kKynstypbl ®IMC u OMNMNC nacnopTU3MpoBaHbl
AN BUPYCONIOTMYECKOro MpUMEHeHUs. [NaBHbIN
6aHK knetok kynbTypbl @MMNC (56 amnyn, 224 mMaH
Knetok, naeHtndukatop «20180503») u KynbTypsl
@®rmnc (56 amnyn, 180 MAH KNeTok, UAEHTUDUKA-
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Ta6nuua 3. YpoBeHb uuTonatuyeckoro aencteus (LNA) repnecsupyca HSV-1 wramma HSV-1/L-2 Ha KynbTypax KneTok
Table 3. Cytopathic effect (CPE) of herpesvirus HSV-1 strain HSV-1/L-2 on cell cultures

LnAa HSV-1/L-2, %+m

KynbTypa Knetok CPE of HSV-1/L-2, %*m

Cell culture

1 naccax 2 naccax 3 naccax
Passage 1 Passage 2 Passage 3
®ubpobnacTbl noukmn nnopa cBuHbM (PMMC) 35,6%5,3 54,6%59 92,1%5,5
Porcine foetal kidney fibroblasts (PFKF)
®unbpobnacTbl ropTaHu nnoaa ceuHbm (PIT1C) 19,9%5,6 30,5%5,7 45,759

Porcine foetal larynx fibroblasts (PFLF)

lMpumeyaHue. m — owunbKa penpe3eHTaTUBHOCTU. CTaTUCTUUECKM 3HAYMMBbIE Pa3iMuns CpesHux 3Hadenui LUIMO npu niouumposa-
Hum knetok @MMNC u OIMC Bupycom HSV-1/L-2 B 3kcnepuMmeHTax Gbiiv MOATBEPXKAEHBI C UCMOb30BaHWEM t-kKpuTepus CTbloLeH-
Ta npu p=0,0001 (runoTesa H, onposeprHyTa ana p<0,05); pacnpeaenenne AaHHbIX BbIGOPKM COOTBETCTBYET HOPMANbHOMY Mpu
p=0,11 ana ®MNMNC n p=0,12 ana ®ITIC (runoTesa H, noaTeepxaeHa ans p>0,05).

Note. m, selecting bias. The statistical significance of differences in mean CPE values observed in experiments with PFKF and PFLF
cells infected with HSV-1/L-2 was confirmed using Student’s t-test at p=0.0001 (H, was rejected at p<0.05); the sample data distri-
bution corresponded to normal at p=0.11 for PFKF and p=0.12 for PFLF (H; was confirmed at p>0.05).

Ta6bnuua 4. MndekumoHHasg akTMBHOCTb repneceupyca HSV-1 wramma HSV-1/L-2 B Bupycconepxawent xunakoctu (BCX), nonyueH-
HOM NpU KyNbTUBUPOBAHUM BUPYCA Ha KYNbTypax KNeToK

Table 4. Infectious activity of herpesvirus HSV-1 strain HSV-1/L-2 in the virus-containing liquid (VCL) from virus cultivation in cell
cultures

Kynbtypa knetok
Cell culture

MHdekunoHHas aktueHocTb HSV-1/L-2 nocne 3 naccaxa, TUA, /0,2 mn
Infectious activity of HSV-1/L-2 after passage 3, TCID, /0.2 mL

DubpobnacTbl noukmn nnoga cBuHbM (PMMC) 1042
Porcine foetal kidney fibroblasts (PFKF)

®ubpobnacTel ropTanu nnopa ceBuHbm (PIMC) 1027
Porcine foetal larynx fibroblasts (PFLF)

lpumeyarue. TUL  — TkaHeBas uMTOonaTuyeckas 4o3sa: Hanbonolwee passeneqne BOK, B koTopoii Bupyc cnocobeH Bbi3BaTh LUTO-
natuyeckoe peiicteme y 50% MHOULMPOBAHHbBIX KNETOK.

Note. TCID, (tissue cytopathic dose): the highest VCL dilution at which the virus is able to cause a cytopathic effect in 50% of
the infected cells.

Top «20180716%») LenOHUPOBAH B KPUOXPaHUAULLE
H6aHKa-My3es kneTouHbix Kynstyp EHMWBU OBYH
MHLL Bb «BekTop» PocnotpebHap3opa r. EkaTtepuH-
bypra, Bxoasuero B coctaB «Konnekuuu nepesu-
BaeMbIX COMATMUYECKUX KNETOK MO3BOHOYHbIX Me-
OULMHCKOro Ha3sHavyeHusa» Poccuitckon Konnekumm
KneTouHbIx kynbTyp (PKKK)®.

2. YCTaHOBNEH BbICOKUWA YpOBEHb  LMTOMATH-
yeckoro pericteua Bupycos CVB5 (wtamm
CB5-8100) — 87,5%3,3% u HSV-1 (wtamm
HSV-1/1-2) — 92,1£5,5% Ha KNneTou4Hyl Kynb-
Typy ®MNMC npu 60nee HU3KMX MoOKazaTensx
(37,5¢4,8% wn 45,7£59%) uutonaTMyeckoro
LeNCTBUS TECTUPYEMbIX BUPYCOB Ha KNETOUHYHO

KynbTypy ®ITIC.
BbiBOoabl 3. Bbicokas YYBCTBUTENIbHOCTb aunnona-
1. MNMony4yeHbl HOBbIE AUNIOUAHbIE KYNbTYPbl KNETOK HOW  KknetoyHor  kynbTypbl  OMMNC  noa-
@rmc v ®NMNc. Ornc npeacrasnstoT cobok anu- TBEPXAEHA  3HAYMTENbHOM  KOHLEHTpauuen

TenMonoaobHbie KNETKU C YETKUMU FPaHMLAMM,
YPOBHEM MUTOTUYECKOM akTuBHOCTM 14,0+1,0%
npu natonorumM muTtosa He 6onee 2,1% oT umc-
Nna [enawmxcs KNeTok M MOAaNbHbIM 4YUC/IOM
XpoMocoM B kapuoTune 2n=38. ®ITIC — ¢ubpo-
6nacTonofobHbIe KNETKM C YHETKUMU FPaHMLLAMM,
YPOBHEM MUTOTUYECKOM aKTUBHOCTM 14,8+1,56%
€ maronoruen mMuTo3a He bonee 1,7% u aHano-
FMYHbIM MOAANbHBIM YMCZIOM XPOMOCOM (2n=38).

B8 BOK aHTeposupyca CVB5 (wrtamm CB5-8100) —
ot 1000 po 4000 konun supycHon PHK/0,2 mn
M MHDEKUMOHHOW aKTMBHOCTbH HSV-1 (wTtamm
HSV-1/L-2) — 10*» TUA,/0,2 mn. YyscTeu-
TENIbHOCTb  AMMNNOUAHOW  KJETOYHOM  Kyfb-
Typbl @OIMC «k CB5-8100 He npeBbicuna
1-5 konwui BupycHbix PHK/0,2 mn, k HSV-1/1-2 —
10> TUQA, /0,2 Mn, 4TO xapakTepusyeT nsyuae-
MY KYNbTYpY KAk ClaboyyBCTBUTENbHY!IO.

Poccuitckas konnekumus kneTouHbix Kynbtyp ®IBYH UHcTUTYT umnTonorum Poccuitickoi akafiemMum Hayk. https:/www.incras.ru/

institut/struktura/ckp/rossijskaja-kollekcija-kletochnyh-kultur,
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