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Ominka BILTUBY Q)JIaBOHomBMwHorO npenapary Ilporedaasia
Ha MO/IeJIi anuioMaBipycHoi iHdexKIrii in vitro

IIpedcmasneno unenom-rxopecnondenmom HAH Yxpainu M.A. Cnisaxom

3a donomozoro mpancpexuii kiimurn MT-4 ma BHK /[HK i3 3paskie enimeniio wuilki Mamxu X60pux is naniio-
MABIPYCHOI0 THPEKUIEID CMBOPEHO MOOEb, U0 € NEPMICUBHOT0 st penpodykyil eipycie naniiomu modunu (BILI).
Y cmabinono mpancivosanux kuimunax niompumyemocs GUCOKULL piseHb GIPYCHO20 HABGAHMANCEHHs i N0 uac
eNeKMPOHHO-MIKPOCKONIUH020 OOCTIONCEHHI BUSABAAIOMBCS GHYMPIUHOOKIIMUHNE GIPYCHI YACTIUHKU MA HYKIeO-
Kancuou. Bimuusnsnuil ¢aasonoidemicuuii npenapam Ipomegpaasio npuzniuye peniixayiio sipycnoi IHK i nop-
MANI3YE NOKASHUKU MIMO3Y 8 mpancpixosanux krimunax. [puenivenns BILJI ¢ mpancgixosanux kaimunax cynpo-
600JCYEMBCSL 30INLUEHHAM eKCIPEeCH KITMUHHUX OLIKIG, W0 € NPOOYKMAMU 2eHi6-CYnpecopis NYXAUHHOZ0 POCIY.

Kmiouosi crosa: sipycu naniiomu modunu, mpancexiyis, ¢iasonoiou, anmueipychi 3acoou.

Cepezi pedoBHH, 1110 MAIOTh ITPOTUBIPYCHY aKTUBHICTb, OCTAHHIM YaCcOM IITMPOKO BUBYAIOTHCS 1 3HA-
XOJIATh TPAKTUYHE 3aCTOCYBAHHS CIIOJYKHU MTPUPOHOTO MOXO/KEHHS, 30KpeMa CIIOIYKH, 1110 Ha-
JiekaTh 0 BeanKoro kiacy ¢duaBonoinis [1]. Ili pedoBurm, 110 ommpeni B pOCIUHHOMY CBITI,
BUSBJIIOTH, KPIM CYTO MPOTUBIPYCHOI /i1, pisHOMaHiTHI e(heKTH B KJIITHHAX, B3AEMOJIIIOUH 3 Pi3-
HUME Gi0JIOTTYHUMEU MOJIEKYJIaMU Ta MOJIYJ/IIOI0UHM I[iJTy HU3KY BHYTPIIIHBOKITHHHUX POIIECIB.
Taxkum yrHOM, BOHU I[IJIKOM Bi/IMOBIIAI0OTH CyYacHil mosidapMakoJoTivHii KOHIEIil, SKa 1e-
peabayae po3poOKy Ta 3acTocyBaHHSI (hapMaKOJOTIYHUX areHTiB, 0 MOXKYTh OyTH ToJIiMilre-
HEBUMM 32 MeXaHi3MaMH1 CBOET il [2].

OpHuM 3 Takux 3acobiB TosiMileHeBol il B Ykpaini € uiaBonoigsmicuuii mpenapar [Ipore-
daaziz [3], ebekTUBHICTD SKOTO /TOBEIEHA 1010 HU3KU BipycHux iHdexitii. [loaiminneneBuii me-
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xanisMm mii [Iporedrasixy panimnre mokazanuii, 30kpema, Ha Mojessax BlJI-indextrii in vitro [4] Ta
rpuno3noi iudexkiii [5]. [aribyBaibHa aKTHBHICTH TIpenapaTy BCTAHOBJIEHA TaKOXK Jist (haroBoi
PHK-nomimepasu i Taq-tiosrimepasu [6].

[TutanHs cBOEYACHOI IIaTHOCTUKY Ta e(DEKTUBHOTO JIIKYBaHHS TAIiIOMaBipycHOI iH(DeKITii 1mo-
CiIatoTh YiJIbHE MICIle cepell aKTyaTbHUX TPobJeM cydacHoi biosorii i mexutman. Lle 06ymoBeHO
Bce OLJIBIINM 3POCTaHHIM MOIIUPEHOCTI iH(piKyBaHHs BipycoM mamisomu Jioauau (BILT), Buco-
KO0 KOHTario3HicTIo 1€l indekirii Ta ii posuio B oHkoreHesi. Hespakaioun Ha po3poOKy Ta BIIPOBa-
JUKeHHs BaknuH nipotu BILJI, ynManmit KOHTUHTEHT KiHOK B:Ke iHdikoBanuit BILJI i mapaskaeTbes
Ha HeGe3MeKy PO3BUTKY MATOJIOTIYHUX TIPOIECIB IMUIKN MATKH, IO TIPU3BOSTD 0 PAKOBUX ypa-
eHb. ToMy BUHMKaE moTpeda B MOIIyKy i po3poditi 3aco0iB, siki 6 3amobiranm perurikanii BITJI B
opraHiaMi, interpyBantio renomy BILJI 1o KiiTHHY Ta pO3BUTKY HEIJIACTUYHUX ITPOIIECIB.

Curin 3a3HaUUTH, 110, TTOTIPU YUMAJY KiJbKICTh TIpenapartiB crieninivHoi il TPOTH BipycCiB
Pi3HUX TAKCOHOMIYHUX TPYTI, 10CI He iCHY€E CrennbiTHNX CHHTETUIHUX 200 TPUPOHUX TIPeTrapa-
TiB, cupsimoBanux mporu BILJI. Ile, 30kpema, 06ymoBieHO ocobmuBocTssmu perurikaiii BILJ, B
TeHOMI SKOTO KOJAYEThCS JIUIIE OJIUH Bipyc-crielugiyHnil (pepMeHT, OB’ I3aHUN 13 PerIiKaIieo
Bipycy (reikasa — 6isok E1), i st perurikarii BipycHoro renomy BukopuctoByerbest JJHK-mo-
JiMepasa kiituau Xasstina [7]. Tomy y Bunaaky BILJI mpobiemMaTiaHO po3paxoByBaT Ha BUCOKY
e(eKTUBHICTH IperapariB, MillIeHSIMU SKUX € TT0JIiMepa3n Ta iH1i hepMeHTH, crierndiuHi 1715 Bi-
pyciB iHmux rpyi. BoaHnouac, 3a JTaHUMHU Sy 1OCJIKeHb, (DIaBOHOIAN ePEeKTUBHO ralbMyIOTh
i1 vitro PiCT KJIITUH, OZIeP’KaHUX 3 PAKOBUX ITYXJIMH, BIZIHOCHO SIKUX JioBesieHa yuactb BILJI B on-
koreresi [8]. Tomy JIOTiYHO TIOCTAE TTUTAHHS, & Y1 MOKYTh (DJIABOHOITHI KOMIIO3HIIii OJIOKYBaTH
penpoaykitito BILJI moaiGHO 10 TOTo, SIK 1ie BiIOMO /ISt BIpYCiB iHITMX TAKCOHOMIYHUX IPYIL.

Aute mionyk pedoBuH, siki 6 epexTrBHO iHribOyBasn perutikaimio BILJI, yekmaaHoeTbes e i
BiJICYTHICTIO I0CTYyTTHUX Mojiesieit iHdexktii BILJI in vitro, 3oxkpema BILJI HeMokIMBO KyIBTHBYBA-
TH B MOHOIIIAPOBUX KYJIBTypaX, sIK Iie poOJIsATh 3 6araTbMa BipycaMu Pi3HUX TAKCOHOMIYHKX TPYTI,
OCKIJIBKY JKUTTEBUH IIMKJI BIpyCy TICHO MOB’sI3aHU 13 [u(epeHIliioBaHHAM eMiTeiaTbHIuX KJli-
THUH, B IKMX BiH PENPOAYKYETHCS in vivo. ToMmy OLIBIIICTD JOCIIKEHb i1 vitro TIPOBOANTHCS a60 B
OPTaHOTHUIIOBUX eKCILTaHTaTaX, 00 Ha CKJIAJHUX MOJEJSIX PeKOMOITHAHTHUX BipyCiB, peruiikaitist
SKUX BiZIOYBAEThCS HE3aI€KHO BiJl AndepeHIlioBaHH S K THH-Xa31B [9].

Merta HAIIOro MOCTiZKEHHS TOJIsATaa Yy CTBOPEHHI MOJIeJi TalijloMaBipycHoi iHdeKIii in
vitro 1 BU3HAYEHHI HA I MOJIEJIi MPOTUBIPYCHOI aKTUBHOCTI (PJIABOHOIBMICHOTO IpenapaTy
[Iporednazin. /lug crBopennst Mojiesti 3actocoByBasu MeTo]; Tpancdekiii /IHK i3 3pa3kis emite-
JI0 MMUHKY MaTKW XBOPUX i3 MamiJioMaBipycHoOIO iHbeKItien. /(i miaTBep/KeHHss Toro, Mo B
oziep:KaHuX KyJabprypax nepcuctye BILJI, BusHayasu BipycHe HaBaHTaKeHHs Ta HasiBHICTb Bipyco-
HOAIGHUX CTPYKTYP Ha YJIBTPATOHKUX 3pisax TpaHcdikoBaHUX KIiTHH. Po3pobiieHa Moesb najia
MOKJIUBICTD flocaiinTu BIauB penapary [Iporedasin Ha pertikaiiito Bipycy Ta ctaH TpaHcdi-
KOBaHUX KJIITUH.

Marepianu i metogu. Kynvmypu xaimun. JlocmizKeHHs TPOBOJAVMIIN HA TIePEIIerIiOBAHIX
JiHIAX KyasTyp kiaitua: MT-4 — kyasrypa T-KIITHHHOTO rocTporo JiiMgpo0IacTHOTO JIeHKO3Y;
BHK — xmituam aupkn xoM'ska; Hel.a — kiiTuHUN emiTesioiHOI KapIIMHOMHU IMUHKNA MATKH.
KyapTypu KTITHH BUPOITYBAJIN 32 CTAHAAPTHUMU METOINKAMI.

Dnasonoidemicnuit npenapam. 3acrocoByBanu npemnapat [Iporedrasin (“HBK “Exodapm”,
Ykpaina), o MicTuB cymint hJIaBOHOI/IIB TPUITMHY, JIOTEOJIIHY, allireHIHY Ta KBEPIIETUHY, a Ta-
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Kok ixHIX O- Ta C-T/iK03UIiB, O/IepKAHY MIJITXOM €TaHOJIbHOI eKCTPAKITii 3 TPaBU MIYYKH JIep-
uucroi (Deschampsia caespitosa 1.) Ta Biitnuka uazemuoro (Calamagrostis epigeios 1..) Bmict
KO’KHOTO 3 KOMIIOHEHTIB 0YJI0 BUBHAYEHO METOaMK BUCOKOe(EKTUBHOI piiHHOI XpoMaTorpadil
ta AMP mac-cniektpomertpii [3]. 3arasbHuii BMicT (PJIaBOHOIIB B €TAHOJBHOMY PO34YHWHI CTa-
HOBUB (0,64 MT/MJ y IepepaxyHKy Ha pyTuH. {7151 moCi/iB y Ky IBTYpi KIIITHH TIpenapaT pPo3BOIN-
JIV B JKUBUJIBHOMY CEpEIOBHIII Tak, abu KiHIleBa KOHIIEHTPaIlis eTaHoty He tepesuiiryBaia 0,2 %.

Modenvna cucmema naninomasipycnoi ingpexyii in vitro. Y XBOPUX 3 ATOJIOTIEI0 MIMHKKA MAaTKH,
y SIKUX OYJI0 BU3HAYEHO TIEPCUCTEHTHY MalliIoMaBipycHy iH(EKIIiT0, 3 MaTepiaiB MePBiKaIbHUX
summkpidans Bumissin JJHK 3a momomororo #Habopy innuPREP Virus DNA Kit-KFml (Analityk
Jena AG, Himeuunna). [Ipenapatamu Buzisienoi IHK tpancdikysanm cycnensiiiny kyastypy MT-4
(IIBHICTD 5 - 10° KJITHH/MJT), a TaKOX emmiTemianbHy Kyaerypy BHK 3a nomomoroio Tpancdiky-
BasbHOrO aredra Turbofect (ThermoFisher Scientific, CIITA) 3a crangapTHUMK TPOTOKOJIAMH.
Tpancdikosani kyasTypn inkybdysanu npu 37 °C B razoBomy cepenosuti 3 5 % CO, 3 peryssap-
HUM JI0/IaBaHHAM iHTaKTHUX KaiTud MT-4. Yepes 7 mi6 micsst tpancdeKiii KITHHU B CycHeHsii
tectyBasu Ha HasgBHicTh IHK BILJI metonom I1JIP. [lng Bussaenns ta renorunyBanns JIHK Bi-
PYyCiB HaIiJIOMd BUCOKOTO KaHIEPOreHHOTo pu3uky mposoauiau [IJIP y peasbHOMY uaci 3a z10-
nomorofo Habopy pearentis AmminCenc BITY BKP renotun-FL (AmpliSens, PD). I1JIP Bu-
konyBan Ha npuiaagi TOWER 2.2 (Analytik Jena, Himeuunna). BipycHe HaBaHTaKeHHS JJIst
JIHK BIIJI 3a ranumu [1JIP Buznavamm sk sorapudm kigbkocti kotiit JIHK na 10° koriTum.

Enexmponna mixpockoniss mpaucgixosanux xkaimun. Ocazn xiaituan MT-4, oxep:kanuil 1eH-
TpudyTyBaHHIM, (QiKCYBAM CIIOYATKY 3 % TJIyTapasbIeriZioM, a TIOTIM 4 % TETPAOKCHIOM OCMIIO.
DikcoBanmii 0Ca/l KJIITUH 3IMBAJIU B €TIOH-aPAJIIUT. YIBTPATOHKI 3pi3U BUTOTOBJISJIN HA YJIBTPaA-
Mmikporomi Y MIIII-5 ta gocipkyBasiu B TpaHCMiCiiTHOMY esleKTpoHHOMY Mikpockori EMB-100A
npu 36iabimenni 100 tuc.

Mimomuunutl pejcum ma anomarvii mimo3su. Jisi BU3Ha4YeHHS TTOKAa3HUKIB MiTO3Y KJIITHHH,
BUPOIIEHI HAa TIOKPUBHUX CKEJIBIAX, (DiKCyBaJIu B HITpaTi Mi/li Ha eTaHoJsi — (Gopmaini (9: 1)1
dapbyBasn reMaToKCHIiH-e03uHOM. I[uTo/oriuHi mpenapatu A0CHiIKYBaIM TIil MiKPOCKOIIOM
Standard 20 (Zeiss, Himeuunna). MiToTnaHuii iHgekc po3paxoByBaju B mpomie (%o, KIJIBKICTH
MmiTo3iB Ha 1000 kiTiH). OMHOYACHO aHAMI3yBaIN KiJbKICTh MATOJIOTIYHUX MITO3IB.

Inmynopepmenmiuii ananiz. Bmict BipycacoriiioBaHux aHTUTEHIB Ta K TUHHUX OiTKiB — Tpo-
JIYKTiB TeHiB-CyNPecoOpiB MYyXJUHHOTO POCTY BU3HAYATIHM B OCA/Ii Ta B KYJIBTYPAJIbHIN PiIUHI TpaHC-
¢ikoBaHux kiaiTUH. KaiTuHW 1epes TPOBEJCHHSIM aHAII3y PYWHYBAJIU MIJISIXOM TPUPA30BOTO
KTy 3aMOPOKYBaHHs — BipraBanust. Oyep:kaHi pO3YnHHI aHTUTEHN COPOYBAIN B JIYHKAX MiKPO-
manmietiB (Maxisorp, benbris). [l BusgBiIeHHS aHTUTEHIB BUKOPUCTOBYBAIN TaKi MOHOKJIO-
HasbHi anTuTina (MOHAT): MOHAT nporu onkonporeiny E7 BILJI (Novus Biologicals, CIITA),
MoHAT mporu kancuaHoro 6ika L1 BITJI (Novus Biologicals, CIITA), antu-p53 MmoHAT (Biomol,
Himeuunna), antuRB MmoHAT (Bioss, CIIIA). ITicsist BinmMuBaHHs Ta GJOKYBAHHST BITBHUX JIiJISTHOK
PO3YUHOM 3HEKUPEHOTO MOJIOKA JI0 JIYHOK IJIAHIIeTa 3 aficOPOOBAaHUMU aHTUTEHAMUY JI0/IaBaJIN
AHTUTIIA Y BIANOBIAHUX posBeneHHsX. Ilicis iHKyOyBaHHS 3 IEPBUHHUMHU aHTUTIIAMU JIYHKH
MIPOMUBAJIH i TPOBO/INJIN iHKYOYBaHHS i3 KO3SIYNMU aHTUTiIaMu TpoTH [gG mMutini, KoH 'oroBaHuMHU
3 TIePOKCHAa3010. [/t IPOSIBIIEHHS SIK CyOCTpaT BUKOPUCTOBYBAJIM TeTpaMeTHaOeH3uanH (Habip
[iampodpMen, Ykpaina). OnTudyHy rycTUHY B JyHKaX BUMIiPIOBAJIM 32 JOMOMOTOI0 MiKpPOTIIaH-
meTHoro horomerpa iMark (Bio-Rad, CIIIA) y aBoxsusboBomy peskumi (450/630 Hm).

ISSN 1025-6415. /lonos. Hay,. axad. nayx Yxp. 2018. Ne 10 105



M 4. Cnisax, C.JI. Pubanxo, /I.b. Cmapocuna, M.I1. 3asenesuu, I.11. Onexcienxo, C.T. /[sa0ion ma in.

Puc. 1. EsnekTpoHOrpaMu yJabTPATOHKUX 3Pi3iB KJIITHH, 1110 MiCTATh
YaCTUHKH BipioHiB Ta HykjaeokamncuaiBs BILJI: a — kmitnan MT-4,
tparcoikosani [IHK BILJ tuny 59; 6 — kaituan MT-4, Tparcdiko-
Bani JIHK BILJI tuny 35; ¢ — kmitunu MT-4, tpancdikosani JHK
BILJI tuny 16; 2 — kaitunu Hela, o npoxykyiors BILJI tumy 18
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™ 80 Puc. 2. 3minm excnpecii 6inkis BILJI ta knituHHMX GiaKiB — 1IpO-
JIyKTiB TeHiB-CyIIpecopiB NYXJUHHOTO POCTy B KJiTuHax MT-4,
40 tpanchiroBanux ITHK BILJI tumy 16, mig gieto [Ipotediaziny 3a ma-
L L HUMU iMyHO(DEPMEHTHOTO BU3HAYEHHS 3 BiIMOBIIHUMU MOHOKJIO-

1
0 10 20 HAJBHUMU aHTUTLIaMU. Pe3ybraTi BU3HAYeHHST HOPMaJTi3yBaJH 110
1[263 BITHOIIEHHIO /1'0 BilIHOBiHH.I/IX MMOKAa3HUKIB, OJIeP’KAHUX Ha TY caMy
100y, y TpancdikoBaHUX KIiTHHAX, KyJbTuBOBaHuX Oe3 Iporedasi-
Iy, SIKI 1711 KOAKHOI 9acoBoi Toukn npuiiManm 3a 100 %. 3naveHus mo opauHaTi BiANoBigaoTh 36iabmenHo abo
3MEHIIIEHHIO eKcTIpecii BiAoBiHoro 6isika y BixcoTkax i BimmsoM [poredasiny: a — L1;6 — E7;6 — p53;2— Rb

Pesyabratu Ta ix o6roopenns. Tpancdekiis JHK, Bugiennx i3 nepBikajibHUX BUIIKPI-
6aHb XBOPUX i3 MarijioMaBipycHoIO iHdexItieo, B kiritnHax M T-4 BustBuiach eekTuBHOIO (TabJI.
1). TenoTumyBaHHs Bipycy Ta BipyCHe HaBaHTa)KEHHs BIIEpIIe BU3HAYAIW Ha 7-My A00Yy MicJs
TparcdikyBarHs. [TokazHUKY BipyCHOTO HaBaHTaKeHHs B jianasoni 3—5 1g/ 10° KJITHH, 1110 36e-
pirascst cTabiTbHO BIIPOIOBIK MOAAJIBIIIOTO KYIKTUBYBAHHS, CBIUMIIN MTPO aKTUBHY PEILIIKAIliT0
Bipycnoi /IHK B TpancdikoBanux kmitnaax. Ockinbku TpancdikoBaHi kaiTuan MT-4 yepes 3—4
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700M 3a3HaBAJIM YACTKOBUX JIeTeHEPATUBHUX 3MiH, LIS MIATPUMAHHS BiPYCIPOLYKYBaJIbHOI CHC-
TeMu pas Ha 3 100u 10 TpaHchIKOBAHMX KJIITUH AogaBaiu iHTakTHI kaituau MT-4. Orpumani
TaKUM YUHOM KYJIBTYPH CTaOLIbHO MiATPUMYBAJHCS BIPOIOBIK HaraTbox macaxis Ta MOTJIu Oy-
TU BUKOPUCTAHI JIJI TTOAATBIIOT0 BUBYeHHA. Bysio oTpumano m'aTh Kyabryp kiaitud MT-4, 1o
mictuan /[IHK pizaux renorumis BILJI Bucokoro kaHIIepOTeHHOTO PU3NKY, 3 SKUX TPH, IO MiCTH-
yu THK renorunis BILJ 16, 35 ta 59, 6yiu BigibpaHi 118 MOJaIbIINX JOCIiIKEHbD.

s minTBepyKeHHs yTBOPEHHS BIPYCHUX YACTUHOK Y CTBOPEHINl MOJIETbHIN cucTeMi TpaHc-
dikoBanux kiaitna MT-4 nociizkyBaau yabTpaToOHKI 3pi3u KJIITHUH 34 IOTIOMOTOI0 €JIeKTPOHHOT
Mmikpockorii (puc. 1). BipycHi yacTUHKY BUSABJISAIN B S/PI, IATOTIIA3Mi Ta B HEBEJIUKIHN KiJTbKOCTI
B MIKKJIITHHHOMY TIPOCTOPi. 30KpeMa, B HYKJIeOTIa3Mi OyJIi BUSIBJICH] eJIEKTPOHHOIIIBHI Tpa-
HyJu giamerpoM 40—50 HM, 1110, IMOBIPHO, SIBJISLIM cOO0I0 HYKJIEOKAIICU/IN. B 1uromiasmi Bu-
ABJISLIA CTPYKTYpH giamerpoM 60—70 uwm, 1o Bianosiganu Bipionam BILJIL. /lig nopiBHsSHHS Ha
puc. 1 HaBeeHO TaKOK eleKTpoHoTpamy kiitud Hela, o crabinbao npoaykyors BITJI Tumy 18.

Amnasioriyni nani oTpuMani npu TpancdikyBanHi emitenianbHux kiaitua BHK, B pesymasraTi
YOro BAAJIOCS OJlepsKaTh ABi JIiHiT KIiTHH, cTabiabHo nmpoaykyounx BITJI tumis 16 ta 35.

TaxkuMm ynHOM, SIK JIaHi 10/I0 BIPYCHOTO HaBaHTAKEHHS, TaK 1 IaHi eJIeKTPOHHO-MiKPOCKOIIiY-
HOTO JIOCTI/KEeHHS cBiuaTh mpo edextuBHy Tpancdexkmio kiaitna MT-4 JIHK BILJI. Tpanc-
(dhikoBaHi KJIITHHH, SKi cTAOLIBHO TATPUMYIOTHCS MIJITXOM HEPIOANYHOTO 0[aBaHHs HeiHDIKO-
BaHuX KJIiTUH MT-4, MoskHA po3TJsaaT 9K HOBY Mojiesib perrpoykitii BI1JI Bucokoro koniepo-
TeHHOTO PU3MKY i7 0ilro, O A€ MOKJIUBICTD JOCIIIKYBAaTH BILJIMB TUX YU IHIINX YMHHUKIB Ha
npoaykTuBHy iHdekmio BITJI.

Tpancdikosani kaitnan MT-4 kyasTuByBamu B ipucyTtHocTi 1Iporediasiny B 103i 4,2 MKT/MJL.
[Tpenapat BHOCUJIN B KYJIBTYPY OJIMH pa3 Ha THK/EHb BIPONOBK 4 THxKHiB. [lokazHuKOM BN -
By mipemnapary Ha penpoaykitito BILJI y naniit
MOJIEIbHIN cucTemi OyJI0 3HUKEHHSI Bipyc-
HOTO HaBaHTa)KeHHH, 110 BU3HAYAIU METO/IOM

Tabnuys 1. Bipycue naBanraskenns BILTI
y TpaHcdikoBaHux KyiabTrypax MT-4

[TJIP. KopoTkoTepMmiHOBE KyJbTUBYBAaHHS 3 Bipycre Bipycue HaanTasenns
ITporednaszizom (10 5 1i6) He CHPUYNHSLIO 0 B;f;;;y HaBaHTAKCHHS, r:ﬁlsol;ggfg;zgia
3MEHIIEHHS BipyCHOTO HaBaHTakeHHs. Boj- lg/10” knitun 1g/10° it
HOYaC BipyCHe HaBaHTa)KEHHS, BU3HAUEHE Ye-

pe3 1 micsllb KyJbTUBYBaHHSI B IPUCYTHOCTI ;g gg 2;(1)
[TpoTedmasiny, 3HAUHO 3HUIKYBAIOCH, IO CBiJI- =g 5: 95 4:38

YUJI0 TIPO TIPUTHIYEHHS PENPOYKITii Bipycy B

Tabnuys 2. Mitornynuii ingekc i natosoriudi mito3u B tpancdirosanux JJTHK BILJ kiritunax BHK

Mirtornuynuil ingexc, %o ITarosoriuni mito3u, %
Korimm BHK Bes 06pobku Ilicos kyaBTUBYBaHHS Bes 06pobku [Ticas kyabTUBYBaHHS
[Tporedazigom 3 [Iporedrasizom [Iporediazinom 3 [Iporedraziiom
KonTposb 13,0 £ 0,6 14,2 £ 0,4 23,0=0,9 221+11
BIIJI tum 16 27,6 £0,8 20,0 £0,5 40,919 25,5+0,7
BILJI T 35 40,3+0,9 23,0£0,5 32,2+1,1 23,1 +£0,6
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1iit cucremi (uB. Tabir. 1). BiporiaHe 3HIKEHHST BIpYCHOTO HaBaHTaKEHHS OCITATIOCS JIJIS YCiX
TPBOX AocipKyBannx renotutiB BILJL, o mpomaykyBasucs B TpancdikoBanux kiaitnnax MT-4.

BasksimBuM nokasHukoM indikyBanus kiaitu BITJI 6yso Takoxk 30iIblIeHHST MiTOTHYHOI
AKTUBHOCTI Ta 3POCTAaHHS KiJbKOCTI MAaTOJOTIYHUX MiTO31B y kiaiTuHax BHK, TpancdikoBanux
JIHK BIIJI tumis 16 ta 35 (tab. 2). [Ipotedrasin icTOTHO 3HUKYE MITOTUIHY aKTHBHICTD TPAHC-
(ikoBanux BILJI xaitun BHK i 3Mennirye piBeHb MaToJIOTiYHUX MITO3iB Y HUX, “IPOTUIIIOUN”,
TaKUM YUHOM, TIpoJiichepaTuBHiN Ta gecTpykTuBHIN aktuBHOCTI BILJI. BogHouac HaBeneni gani
CBifluaTh TIPo BijcyTHiCTH BIMBY I[lpoTtednasiny Ha nociifzkyBaHi MOKa3HUKK MITO3y B iHTaK-
THUX KritTuHax BHK.

Jlst momasibiioro 3’sicyBanHs ocobsmBocteit il [poredrasiay sik Ha pernpoaykitito BILT, Tak
i Ha TapaMeTpH, MOB’s3aHi i3 KaHIEPOTEHHUMHU BJIACTUBOCTSIMU BipyCy Ta HMOTO B3AEMOJIEIO 3
KJITUHOI0-Xa351HOM, BU3HAUAJIM MPOAYKITifo B TpaHchikoBaHux kiaitTnHax M T-4 panaboro Bipyc-
Horo 6inka L1, 6inka E7, mo € oukomnporeinom BILJI, Ta kaiTHHHUX OiKiB — TPOAYKTIB TeHIB-
cympecopis myxauHHOTO pocTy p53 Ta Rb. TIpoaykitito 6ikiB BusHauaiun iMyHO(hEepMEHTHUM Me-
TOJIOM B JIMHAMIII] BIIPO/IOBIK 3 TVIKHIB Y TpaHC(hiKOBAHUX KJIITUHAX, KYJIBTUBOBAHNX y 3BUYANHO-
My cepeloBuIli abo CepeloBHIN, M0 SIKOTO mepiogndHo (OAWH pa3 Ha THK/IEHb) BHOCHJIN
[Iporedasin B KoHmenTparii 4,2 MKr/mJj. Pe3yibraTiu BU3HAUYeHHST HOPMaJIi3yBaJIk 110 BiJ[HO-
IIEHHIO JI0 BIIMOBIIHUX TIOKA3HUKIB, OJIEPKAHUX HA Ty camy 1100y, y TpaHC(hIKOBAaHUX KNI THHAX,
KyJbTHBOBaHuX 0e3 IIporeduasiny, ski mist KoxkHOI acoBoi Touku npuitmanu 3a 100 % (puc. 2).
[Tporedsiasia 3MeHIyBaB €KCIPECiio paHHBOTO BipycHoro 6Gijgka L1, 1m0 omocepekoBaHo Tij-
TBEPJLKYBAJIO IHIOYBaHHS peruTiKallii Bipycy 3a HaBeleHUMU BUIIE JaHUMU, OJE€PKAHUMHE 32 J10-
OMOTOI0 HIIMX MeTo/1iB. BoxHnouac, mounnaioun 3 14- 1o6u, BizcTeKyBaIu 3HUKEHHS eKCIIpecii
onkonporeiny E7. 3menmients excipecii onkonporeiny E7 #a 14-Ty 100y CynpoBOIKyBaIOCs
301IbIIEHHSIM TIOPIBHSHO 3 KOHTpoJieM ekcipecii p53 ta Rb. MexaHismMu BHABJIEHOI B3aEMo3a-
JIEKHOCTI eKcIpecii 3a3HaYeHNX O1/IKIB ITOTPEOYIOTH MOJAIBIIOT0 JOCTIKEHHS.

TakuMm ynHOM, CTBOPEHO HOBY MOjiesib Ha ocHOBI TpaHcdexkitii J{HK 3 kmiTiH xBopux, ypaske-
HUX TaIiJIOMaBipycHOO iH(EKITiEo, o € nepMicuBHOIO /g perpoaykitii BILJI. Permrikariio
JIHK BIIJI ta yTBOpeHHS BHYTPITHBOKIITHHHUX BipyCOMOMIOHUX YaCTHHOK MiJATBEP/KEHO pe-
3yJIbTaTaMi BU3HAUeHHS HaBaHTakeHHs BipycHoi /IHK Ta enexTpoHHO-MiKPOCKOTIYHUX 0CTi-
JUKeHb TpaHcdikoBanux KaiTuH. [TiATpuMaHHs perpoayKilii Bipycy Ta yTBOPEHHS Bipycomoio-
HUX YACTUHOK JIOCATAETHCS NEPIOAMYHUM PEKYJIbTUBYBAHHSAM 3 IHTAKTHUMU KJIITUHAMM JIiHi1, 10
Oy.ra BuKOpHcTaHa st Tparcdexinii. He Buk/roueHO iH(bIKyBaHHS IHTAKTHUX KJIITHH 32 PaXyHOK
GesrocepeIHiX MIKKJIITHHHUX KOHTAKTiB abo yepe3 CeKpeToBaHi B cepe/loBUINe KIITHHHI (par-
MEHTH, 10 MIicTATh Bipionu Ta Hykjaeokancuaun BILJI. Heuomxasuo O6yjio BUsABIEHO edeKTUBHE
iHhikyBaHHS TepBUHHUX KepaTuHOIuTiB BITJI, yacTuHKM siKOTO OYJ/IU 3B’s13aHi 3 MO3aKIITHHHUM
MaTpPUKCOM, CEKpeTOBaHUM KepaTtuHomuTamu [10].

[Tokazano, o gocaiaKyBana gpaaBoHoigBMicHAa KomTo3utlid [Ipotediazin smentye BipycHe
HaBaHTAKEHHS 1 HOPMAaJTi3y€ TTOKa3HUKN MITOTUYHOI aKTUBHOCTI TpaHC(hiKOBAHUX KJIITHH, a Ta-
KO iHribye ekcipecito Bipycuux 6ikiB L1 ta E7 3 ogHoyacHuM 36i/IbIIIEHHSIM €KCITPECii K THH-
HUX OiJIKiB, 110 € TIPO/IyKTaMU T'€HiB-CYIIPECOPIB MyXJIMHHOTO POCTY.

Jlami, oTprMani ocTaHHIMU POKaMU, CBIT4aTh MPO Te, IO PEUYOBUHH Kiacy (DIaBOHOIMIIB € Tep-
CITEKTUBHUMM JIJISI 32CTOCYBAaHHS 3 METOIO XiMIiOMPO(MiaKTUKU y pasi mepe/[pakoBUX MPOIIECIB,
30KpeMa JAMCIIA3iH MUK MaTKH, acOIIHOBAHMX 3 MarijoMaBipycHoo indexkiieo [11]. Y ausii
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POOGIT TTOKa3aHO MPOATIONITOTUYHY [if0 (h1aBOHOIAIB in vitro Ha BIIJI-mosutuBHI KIiTUHU paky
itk Matku [12]. Takum ynHOM, TepaneBTHYHUN edeKT (PIaBOHOI/IB K TMOJMIMIIIIEHEBUX areH-
TiB Ha TIepe/IPAKOBi MTPOIECH Ta OHKOTeHEe3 MOJKe JOCSATATUCS 3aB/ASKU TIOEAHAHHIO aHTUTPOTide-
PaTUBHOI Ta MPOATIONTOTHYHOI /i1 IUX PEYOBUH 13 Oe310CcepeIHhOI0 AaHTUBIPYCHOIO JII€I0.
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OIEHKA BO3IEVCTBUS ®JIABOHOUNICOAEPKAIIETO ITPEITAPATA
HPOTE®JIA3W] HA MOJEJN MAITMJIIOMABUPYCHOM MH®EKIIUN IN VITRO

C nomoripio tpancdeximu kietok MT-4 1 BHK /ITHK 13 06pasiioB smuresus ek MaTKH OOJIbHBIX C TaITHJI-
JIOMaBUPYCHOU MHMEKIINEl co3/[aHa MOJIeJIb, IEPMUCCUBHAS [IJIs1 PEIIPOAYKIIUY BUPYCOB TTAMMJIJIOMBI YeJIOBEKA
(BITY). B crabusibHO TpaHCHUIIMPOBAHHBIX KJIETKAX TIO/IECPKUBACTCSA BBICOKHMIA YPOBEHb BUPYCHOI HATPY3KU U
[IPY 3JIEKTPOHHO-MUKPOCKOITUYECKOM UCCJIE0BAHUY BBISIBISIOTCS BHYTPUKJIETOYHBIC BUPYCHBIE YACTHUIIBI U HY-
kieokancuapl. OTeuecTBeHHDIH (hiaBoHOUACOAEpKATHIi TpenapaT [IpoTedaasn mogaBasgeT pemInKanuio BU-
pycnoii JIHK 1 HopManu3yeT nmokasaTesin MUTO3a B TpaHCHUITMPOBaHHBIX KieTkaX. [lonasnerne BITY B Tpanc-
(OUTIIMPOBAHHBIX KJIETKAX COTIPOBOKIAETCS YBETNIECHUEM HKCTIPECCUHT KIETOUHBIX OETKOB, SIBIISTIOTIITXCST TPOTYK-
TaM¥ FeHOB-CYTIPECCOPOB OIIYXOJIEBOTO POCTA.

Kmouegwvie ciosa: 6UPYCHL NANUJLIIOMbL YejloseKka, mpaucqbemguﬂ, 4)]16180H0uabl, npomusosupycroie cpe@cmea.
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STUDY OF THE EFFECTS OF FLAVONOID-CONTAINING COMPOSITION
PROTEFLAZID ON MODELED PAPILLOMAVIRUS INFECTION IN VITRO

A model permissive for the reproduction of human papillomaviruses (HPV) is developed by transfecting MT-4
and BHK cells with DNA isolated from cervical epithelium of the patients with papillomavirus infection. The
steadily transfected cells maintain the high level of viral load. In cell sections, the intracellular viral particles and
nucleocapsids are revealed under electron microscopic studies. The domestic flavonoid-containing composition
Proteflazid inhibits the replication of viral DNA and normalizes the mitotic indices in transfected cells. HPV
inhibition is in line with increased expression of cell proteins, which are products of tumor suppressor genes.

Keywords: human papillomavirus, transfection, flavonoids, antiviral agents.
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