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OPUTHAJIBHBIE CTATbM

DKcnepuMeHTaIbHOE U3Yy4eHHEe NMPOTHBOBUPYCHOI aKTUBHOCTH
NuraBupnHa® B OTHOIIEHNH aJ€HOBHPYCA YeJIOBEKA
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Experimental Study of Ingavirin® Antiviral
Activity Against Human Adenovirus

V. V. ZARUBAEV, A. V. SLITA, A. K. SIROTKIN, V. E. NEBOLSIN, O. I. KISELEV

Research Institute of Influenza, North-West Branch of the Russian Academy of Medical Sciences, St.Petersburg

Valenta Farm, Moscow

H3yueHsl npoTUBOBUpYCHbIE CBOIiCTBA npenaparta Murasupna® B 0THOMIEHMH PECTMPATOPHOTO BUPYCA Y€JI0BEKA — a/IEHOBUPYCA 5 TH-
na NPy HCIO/Ib30BaHuK KyJIbTYpbI KieTok HEp-2. ITpu konuentpamin Marasupuna® 1000, 100 u 10 mxr/min dpopmupyercs BupycHoe
MOTOMCTBO C MOHMKEHHOW MH(eKIMOHHO# cnocodHocTbio (B 250, 100 u 10 pa3 cooTBETCTBEHHO). DJIEKTPOHHO-MHKPOCKONMYECKHIi
aHaIM3 MHUIMPOBAHHBIX KJIETOK MOATBEPI cioco0HocTh MHrapupuna® Hapymarth HopMa/ibHblii Mopdorenes aneHoBupyca.

Karouesote caosa: Hueasupun, adenosupyc 4weaosexa 5 muna, npomueosupycHas AKmMusHOCHb, 3.1eKmMpPOHHO-MUKPOCKONUYECKUIL

aHnaaus, kyasmypa kaemoxk Hep-2.

Antiviral properties of Ingavirin® were investigated in the Hep-2 cell culture with respect to the human respiratory tract virus (type
5 adenovirus). In concentrations of Ingavirin® of 1000, 100 and 10 mcg/ml the generated posterity showed lower infective capac-
ity (by 250, 100 and 10 times respectivelly). The electron microscopy of the infected cells confirmed the Ingavirin® ability to dis-

turb the adenovirus normal morphogenesis.

Key words: Ingavirin®, human type 5 adenovirus, antiviral activity, electron microscopy, Hep-2 cell culture.

BBenenue

HecMmoTps Ha ycrniexu B 00J1acT BaKIIMHALIUU,
XUMUOTIPODUIAKTUKA U XMMHUOTEpAnuu pecliu-
pPaTOPHBIX BUPYCHBIX MH(EKUUN 4YeloBeKa, 3TU
3abo0JieBaHUS MO-MPEKHEMY 3aHHMMAlOT Benyllee
MECTO B CTPYKType MH(PEKIMOHHON MaTOJOTUM
yejgoBeka. [ToMumo rpurmmna, CyImiecTBEHHYIO H0-
JII0 pecnUpaTOPHBIX MHGMEKIUI COCTAaBISIOT 3a-
OoseBaHUsI, BbI3BAaHHBIE BUpYyCaMU APYTUX Ce-
MEICTB: KOpOHa-, aicHO- 1 MapaMUKCOBUPYCaMU
(pecnupaTOpHO-CUHUIMTUAIBHBIN BUPYC M BUPYC
naparpuiia). B aTuonoruuyeckoii CTpykType ocT-
pPBIX pEeCMUpPaTOPHBIX BUPYCHBIX 3a00JieBaHUM
(OPB3) ageHoBupychl uejaoBeKa 3aHMMAIOT 3HA-
YUMYIO MO3UILUI0. AJEHOBUPYCHBIE 3a00JieBaHUS
(AB3) pacnopocTpaHeHBl TOBCEMECTHO U PETUCT-
pUpPYIOTCS B T€UYEHHUE BCEro roma ¢ moabEMOM B
3MMHE-BECEHHUI Mepro, BbI3bIBasT (DapUHTUTHI,
pUHO-(hapUHIOTOH3UIIUTHI, (PapUHTOKOHBIOHK-
TMBaJbHYIO JIMXOPAAKy, STIMAEMUUYECKUI KepaTo-
KOHBIOHKTUBUT, OPOHXUTHI M IMHEeBMOHUIO. OT-
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JeJbHbIe Cllydyau, HO30KOMHUAaJbHbIE U JTOKAJbHbIE
BCHBIIIKY 32a00JIeBaHMSI 4YaCTO HAOII0Aa0TCS B 3a-
KPBITBIX AETCKUX U B3pOCHbIX KoaekTuBax. AB3
BBI3BIBAIOTCS OOJIBIION TPYMIIONW aAeHOBUPYCOB,
U3 KOTOPBIX B MATOJOTUU YeJOBeKa HauOOJblIee
3HaYyeHUe nMeror Tunsl 3, 4, 5, 7, 8, 14, 21. Ane-
HOBHUPYC 5 TUMNA OTHOCUTCS K JIATEHTHBIM BUPY-
caM, KOTOPbIi IepCUCTUPYST B IUMPOUIHON TKAHU
MUHJAJIWH U aJeHOUJIOB B TeUEHUE IIUTEIbHOTO
BpeMeHH, BbidbiBaeT OPB3 y B3pocibix.
AKTHUBHOCTb B OTHOLUIEHUHU aJeHOBUpYca Oblia
roKazaHa in vitro 1Jisl aHaJIOroB HyKJIeoTuaoB [1, 2].
PubaBupuH, ucnonb3yeMsulii mist tepanuu PC-Bu-
pycHoii mH$eKuun, okasaics spdektuBeH [3, 4],
gyacTU9YHO 3(pdexTuBeH [5] mim He nmel 3PpPeKTuB-
HoOCTH [6, 7] B OTHOLLEHUU alecHOBUPYCHOM MH(PEK-
uuu. IMpenapar NaHUUKI0BUP, 3DDEKTUBHBIN TpU
LIMTOMETAJIOBUPYCHON MH(MEKUNU, MPOSIBIsSIET 3¢h-
(beKTUBHOCTb B OTHOIIEHUM aACHOBUpPYCA KakK in
vitro, Tak U in vivo [8, 9]. Ha ocHoBe (S)-1-(3-ruapo-
Kcu-2-¢GochOHUIMETOKCUTTPOITU) IMTO3MHA KOM-
nanueit Gilead Sciences Ob11 pa3paboTaH Iperapar
HuaodoBup ¢ MIMPOKUM CIIEKTPOM MPOTUBOBUPYC-
HoM akTuBHOCTHU [10—15]. PubaBupnH, raHIIMKII0-
BUP U UMA0DOBUP ObLIU C OONBIINM WJIN MEHBIIUM
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YCIIEXOM MCIIOJIb30BAaHBI 11 TEparui aleHOBUPYC-
HBIX TTaTOJIOTUI YeTOBeKa, BKIIIOYAs TeaTUThI, IIUC-
TUTBI M TTHEBMOHUM TIPU UMMYHOIE(MUIIUTHBIX CO-
CTOSTHUSIX Y PELIMITUEHTOB OpraHoB [3, 4, 6, 9]. I1pu
3TOM BBbIpaxKeHHbIE TOOOYHBIE NEHACTBUS U CIIOCO0-
HOCTbh aiecHOBHMpYyca K (POPMUPOBAHUIO YCTOMYNBBIX
IITAMMOB OTPAaHMYMBAIOT UCIIOJIb30BaHNE 3THX TIpe-
maparos [13, 16, 17].

Pan coennHeHMi Opyrux KiIaccoB, TaKMX Kak
aunuael [18], akpumoHsl [19], ©MUIA30XMHOJIMHA-
MmuHBbI [20], KaK U Apyryue aHaJoTd HYKJIeo3uao0B [1,
2, 21—24] Takke NpOSIBASIOT aHTUAAEHOBUPYCHYIO
aKTUBHOCTb. POCT BUpyca B KJIETOYHOW KYJIBType
MOXET ObITb MHIMOWPOBAH KaTeXWHaMHU 3€JIEHOro
yasi, XOTs 1 B BBICOKUX KOHLIEHTpaLusx [25].

IIpenapaTtel uHTEepdepoHa, MpUMEHSIEMBbIE IS
JIEYeHUS peCIIMpPaTOPHbBIX MHGEKIMM, 3(p(PEeKTUBHBI B
OCHOBHOM TIpH TPOMUIAKTUUYECKOM TIPUMEHEHUN 1
HE MOTYT CUMTAThCSl OCHOBHBIM CPEICTBOM TepaIrtvu
MPU TSLKEIBIX CIIydasix MHGeKIUU. ATIEeHOBUPYCHI 00-
nanamT 3PEOEKTUBHBIMU MEXaHU3MaMU MOJaBICHUS
UHTep(PEepOH-UHIYLIUPOBAHHOTO ITPOTUBOBUPYCHOTO
Kackana peakluii, BCICACTBUE YErO0 YCTOMYMBBI K
JIENCTBUIO MHTEP(dEPOHA U €r0 MHAYKTOPOB [26].

TakuM oO6pa3omM, BeCbMa aKTyaJabHOM SIBJISIETCS
npobieMa moucka 1 pa3padboTKU HOBBIX IIPOTUBOBHU -
PYCHBIX IIpeIiapaToB, He 00agalolIuX MOOOYHBIMU
a(pdexTaMu 1 BO3MOXKHO 0oJjiee IIMPOKOro CIIeKTpa
JeicTBUs, BKIOYast 9(p¢peKTUBHOCTh B OTHOILIEHUHU
ameHoBUpyca. PaHee ObLla moka3aHa aKTHMBHOCTD
npenapara Uurasupun® (2-(umunazon-4-mn) sTa-
HaMUJ NEeHTaHAUOBO-1,5 KHUCIOTHI) B OTHOLIEHUN
pupyca rpunna. MaraBupun® gsiasgercsa HU3KOMO-
JIEKYJIIPHBIM aHAJIOTOM SHIOT€HHOTO MEeNTHI0aMM-
Ha, BBIAEISIEMOTO M3 MOPCKOTO MoJuItocka Aplysia
californica. Kaxk B onbITax in vitro [27], TaKk u in vivo
Ha MOJEJIM TPUIIIO3HOM nHGeKUIuU [28] ObLI0 MoKa-
3aHO, YTO TpernapaT CrocoOeH OrpaHWYMBATh Pell-
JIMKAIIMIO BUpYyca B KYJBType KJIETOK, a Takxke 00J1a-
JIa€T BBICOKOW MNPOTEKTUBHOU AKTUBHOCTBHIO IIPU
BKCIIEPUMEHTAIILHOM TPUIITIE Y MBIIIIEHA.

Llenp HacTOMIIEro MCCIeNOBaHMSI — OIIEHKA
IMIPOTUBOBUPYCHBIX CBOMCTB TperapaTta MHraBu-
puH® B OTHOLIEHHMH JPYTrOro PECIUPATOPHOTO BH-
pyca yejoBeKa — afeHOBHUpYca 5 TUIIA.

Marepnan u METOAbI

IIpenapatbi. B paGoTe ucmosb3oBaiu cyOCTaHIIMIO TIpernapa-
ta Murasupuu® B Buae 6eaoro KpUCTAIMYECKOTO IMOPOIIKA.
AJIMKBOTHI TIpeTiapata pa3BOAIIN B CPele Tl KIIETOUHBIX KYJIbTYP
Wrna MEM (buonoT, Cankr-IletepOypr, kat.# 1.3.3).

Bupycsl u knetku. B pabote ObUT MCMOIB30BaH aeHOBUPYC
YeJIoBeKa 5 TUITa U3 KOJIEKINY BUPYCHBIX mrrammMoB HU U rpumn-
na. Bupyc kynbruBupoBaiu B kieTkax HEp-2.

M3yyeHne NpoTHBOBMPYCHOW AKTHBHOCTH mpenapatos. JLiist
U3y4eHUsT MH(PEKIIMOHHOCTU BUPYCHOTO TTOTOMCTBA KJIETKU WH-
KyOUpOBaJIM C UCCAeAyeMbIM MpernapaToM B TeyeHue 1 4, mocie
4ero B KyJbTYPaJIbHYIO XUAKOCTb fobasisid Bupyc (1000 CTDy,
Ha KJIETKY) ¥ UHKYOMpoBaiu B TedyeHue 1 4. HecBsizaBImiicsa BU-
pyc oTMbIBaju 2 pa3a o 5 MuH cpenoii MEM u no6aBisiiv B TyH-
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KU KYJbTYypPaJIbHYIO CPeJly C IPernapaToM B TeX Ke KOHUEHTpaIUSsIX.
Bupyc xynbTuBUpOBaiM B TeueHUe 24 4, KJIeTKU COCKaOIMBaIU U3
JIYHOK ¥ TMTPOBaIM HMH(pEKIIMOHHOCTh BHPYCHOTO TOTOMCTBA.
7151 5TOrO U3 BUpYCCOAEpKAlllero MaTeprasia roTOBUIN CEPUIO Jie-
cATUKpaTHBIX pasBeneHuit ot 10" mo 10° Ha cpeme MEM. 3apa-
XEHHBIE KIIeTKU KyJIbTuBMpoBaiy pu 37°C B atmocdepe 5% CO,
B ra3onpoToyHOM MHKyOaTope Sanyo-175. CpoK KyJbTUBUPOBaA-
HMSI COCTaBJISUT 72 4, TIOC/IE Yero KJIeTKU MCIOIb30BaIN IS MUK-
pOTETPa30JIMEBOTO TeCcTa (CM. HUXeE).

KonnuecTBo XM3HECTTOCOOHBIX KJIETOK OLIEHUBAIM MPU TO-
MOILIY MUKPOTETPA30JMEBOTO TecTa. JIJIsi 3TOro KJIeTKu MpoMbIBa-
M 2 paza mo 5 MMH (ochaTHO-COIeBEIM OydepoM, U B JIYHKHA
aHeToB no6aisiu mo 100 mxi pactBopa (0,5 mr/mi) 3-(4,5-
ITUMeTWITHa30mmwiI-2) 2,5-nudenwirerpazonust o6pomuna (ICN
Biochemicals Inc., Aurora, Ohio) Ha (pM3MOJIOTUIECKOM PACTBO-
pe. Knetku unkyouposanu npu 37°C B atmocdepe 5% CO, B Te-
YyeHue 2 4 U MPOMbBIBATIM B TeueHUe 5 MUH (HochaTHO-COIEBBIM
oydepom. Ocamok pactBopsui B 100 mxit Ha tyHky AMCO, 10-
CJIe Yero ONTUYECKYIO MJIOTHOCTh B JIYHKAaX IJIAHIIETOB U3MEPSLIU
Ha MHorodyHkuuroHaibHOM punepe Victor 1420 (Perkin Elmer,
Finland) npu nuHe BoaHbl 535 HM. [1o pe3ynbratam Tecrta ore-
HMBAJIU JOJIO MOTMOLINX KJIETOK B KOHTPOJBHBIX JIYHKaX U JIyH-
Kax ¢ mperaparamMmu.

DJIeKTPOHHO-MUKPOCKONUYECKHe HccaenoBanus. OTBITHbIC
KyJIBTYpbI 06pabarbiBaiy MHrasupuHoM® B KoHLeHTparmu 1000 MKr/
M 3a 1 4 o 3apaxeHus BupycoM(1000 CTDs, Ha kietky). Uepes
18 1 36 4 mocie 3apaxkeHUs1 KOHTPOJIbHBIE U OMBITHBIE KYJIbTYPhI
KJIETOK hukcupoBanu 1,5% pacTBOpoM IiyTapajibaeruia Ha cpesie
DMEM (pH 7,2), uentpudyruposanu 20 mus npu 2000 06/MuH 1
uxcuposamu 2,5% pactsopom OsOy. KieTku 06e3BoXMBaM alie-
TOHOM B BO3pacTalollieli KOHLIEHTPAllMM M 3aJMBAIM B CMeECh
SIOH/apajIuT. YIbTPaTOHKUE CPe3bl, MOJYYeHHbIE Ha YJIbTpaMU-
kpotoMme Ultracut (Reichert, Austria), KOHTpaCTUPOBAJIM YpaHIIIA-
LIETATOM U LIUTPATOM CBMHIA U TIPOCMATPUBAIN Ha 3JIEKTPOHHOM
mukpockone JEM-100S (JEOL, Japan) npu mHCTpyMEHTaJIBHOM
yBeaunyeHnn 5000—50000. @oTochEMKY IPOM3BOAMIN HA ILIEHKY
DOT-41M.

Ha nosyueHHbIX (oTorpadusix mpoBOAWIN MOACYET BUPUO-
HOB, UMEIOILUX TOJTHOLIEHHYIO 3JIEKTPOHHOILJIOTHYIO CEPALIEBUHY
1 He uMeronux e€. [oacunuThIBaIu KOJIMYECTBO BHYTPUSIACPHBIX
BUPHUOHOB B NIEpeCcU€Te Ha OHY KJIETKY, a TAKXKe NMPOLIEHTHOE CO-
Jiep>KaHue TIOJTHOLIEHHBIX M HETTOJIHOLIEHHBIX BAPUOHOB B KaXKIIOM
ciaydae. B kaxnoii mpobe ucciaenoBaiu 15—20 KJ1eToK.

CratucTiyeckas oopadoTka aanHbiX. CTaTUCTUYECKYIO 00pa-
0GOTKY pe3yJbTaTOB (pacu€T CpeqHUX 3HAYEHMI M CTaHIApTHBIX
OTKJIOHEHUH, a Takxke pacyeT 50% 3¢bdEKTUBHBIX 103 TP TOMO-
1Y JIMHEWHOM perpeccru) MpoBOIUIIN TTPU ITOMOIIIN TTPOTrPAMMBbI
Microsoft Excel. [IocTOBEpHOCTh OTJINYNIA OLIEHMBAIU 10 KPUTE-
puto CtploneHTa. JIOCTOBEPHBIMU CUUTAIM Pa3IUUMST MEXITY
rpynmnamu, eciu rnapameTp «p» He npesbiiain 0,05.

Pe3yabTaThl M 00CyKI€HHE

Bimsnne Mnrapupuna® Ha penimkanuio aaeHoBH-
pyca B KyJbType KJIeToK. B ImpoBen&HHBIX 3KCITepH-
MeHTax ObUIO olleHeHO BiusHue WHrasupuHa® Ha
MHOEKIIMOHHOCTb BUPYCHOM TTOMYJISIINN, cHOpMU-
poBaHHOM B KjeTKax. C 3TOM 1IeIbI0 BUPYC KYJIBTH-
BUPOBAJIH B TeUeHMe 24 9 B IpUCYTCTBNU VIHTaBUpH-
Ha® B pasaMUHBIX KOHIEHTpALMSX, IOCIE YETO
MMPOBOAIN TUTPOBaHWE WHMEKIIMOHHOCTU BUPYC-
HOro TOTOMCTBa BO BTOpPOM Ttaccaxe. JlaHHBIE IO
piussHuio MHraBuprHa® Ha MHMEKIMOHHOCTD ajie-
HOBHUpYCa ITpUBeAcHbI B Ta0. 1.

Kak ciregyeT u3 mpencTaBlieHHBIX JAHHBIX, KYJTb-
TUBUPOBaHME alcHOBUpPYCa B IPUCYTCTBNU M HTaBU-
puHa® npusBoaMiIo K (POPMUPOBAHMIO BUPYCHOIO

AHTUBNOTHKUN U XMMUOTEPATINA, 2010, 55; 9—10
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OPUTNHAJIBHBIE CTATbMA

Tabnuuya 1. Pennukauusa ageHoBupyca B knetkax HEp-2 B npucytcreumn UHrasnpmnHa®

Pa3Benenune BHpycCa

Onrtnyeckas m10THOCTb (1000XO0Ds535) npyu KoHueHTpanuu VIHraBupuna®, MKr/mia

1000 100 10 0 (KOHTpO.JIb BHpYyCA)
10 52+1 48+1 53+3 58%2
102 6718 6519 614 58+2
107 45919 46417 12617 6313
10 461%5 51414 406%11 82+4
10° 44143 50611 51310 390141
10 44119 47113 44119 393427
107 416x6 436%12 45715 316£19
Tutp Bupyca, IgEID5, 2,3 2,7 3,7 4,7
KonTpons KiteTok 356+6

Puc. 1. Bakyonusauusa umtonnasmbl n cneuundpuyeckue
apjeHoBMpYCHble BKilOYeHUs B appe knetku HEp-2
yepes 18 4y nocne NHPULUNpPoBaHNA afeHOBUPYCOM
5 Tuna.

C — ueHTpanbHble 30HbI; ig — MHTEPXPOMAaTUHOBbLIE rpaHy-
Nbl; Cr — KOMMNAaKTHble KOMbLa. BUpMOHbI aneHoBMpyca yKa-
3aHbl cTpenkamu. YB. 6 000.

Puc. 2. AneHOBUpPYCHble BKIIOYEHUS B ffpe KIeTKn
HEp-2 yepes 18 4 nocne nHpnuuposaHus afeHoBnpy-
com 5 Tvna B npucytcreumn MHrasnpnHa®.

C — UeHTpanbHble 30HbI; i — VHTEPXPOMATUMHOBbIE rPaHy-
Jibl; Cr — KOMMaKTHble KOMbLA. B1pMoHbl afeHoBrpyca yKa-
3aHbl cTpenkamMu. YB. 6 000.

IIOTOMCTBA, 00J1a1aI0IIEeTO MOHMKEHHOM I/IH(beKI_[I/I—
OHHOM aKTUBHOCTbIO. CTereHb MOAABJICHUS 3TOM
AKTUBHOCTH HaAIIpAMYIO 3aBHUCCIa OT MCIIOJIb30BAH-

AHTUBNOTUKN U XUMWOTEPATINA, 2010, 55; 9—10

Puc. 3. CtpykTypa nonynsiLum BUpMOHOB afeHOBMpYyca
B Knetkax HEp-2 B KOHTposnbHOM (a) u o6paboTaHHOM
NHrasupuHom® (b) kynbType yepes 36 4 nocne nHopn-
uupoBaHus. Ye. 30000.

HOM KOHILIEHTpAIlMX TIperiapaTa, ¥ IMpyu KOHIIEHTpa-
uuu Murasupuna® 1000, 100 1 10 MKT/MII cocTaBIs-
na 2,4; 2,0 u 1,0 nopsiaka (250, 100 u 10 pa3) coot-
BETCTBEHHO.

VabTpacTpykTypHbie ucciaenoBanus. Kak Obuio
IOKa3aHO B XONI¢ YJIBTPACTPYKTYPHBIX HCCIEIOBA-
Huii, knetku HEp-2, nungunuposannbie AdS5, uyepes
18 4y mocye nHGULIMPOBaHUS ObLIY YBEJIUUYEHBI B pa3-
Mepax. KirleTouHbple opraHe/ulbl B LIMTOILUIa3Me BbI-
[JISIIEIM MHTaKTHBIMU. B camoiil nmroriazMe Haum-
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Tabnuuya 2. Mopdonormyeckur coctas nonynsauumM ageHoBupYyca YenoBeka 5 Tuna, cpopmupoBaBLUencs B yCI0BU-

X npumeHeHnsa UHraeupnHa®

I'pynna onbiTa

Ko/nmuecTBo BUPYCHBIX 4ACTHIL B IEPECYETE HA KIIETKY

¢ cepALEeBUHON

0e3 cepaueBUHbI

IT. % HIT. %
Wnrasupun® 12+2 45+9* 1613 5549*
KoHTposb 6e3 nmpenapatoB 18+3 6814 912 32+4

TMpyumeyaHme. * — OTNNHMA OT KOHTPOJIbHBIX 3Ha4eHMM focTosepHbl npu p<0,05.

Puc. 4. Knetku HEp-2 yepes 36 4 nocne nHpunumposaHus ageHOBUPYCOM 5 TUMNa B OTCYTCTBUM (@) U B MPUCYTCTBUN

(b) NHraempuHa®.

a — perpagaums aapa 1 LMTonNasMbl, MHOrOYMCIIEHHbIE BaKyONn B LMTOMIA3Me, HapyLUeHWe LeNoCTHOCTU AAEPHON MEM-
©paHbl 1 BUPMOHBI MOTOMCTBA B sApe; b — MHTAaKTHas LMTOMa3Ma 1 BUPYCHble BKIIOYEHNS B KIIETOYHOM aape. YB. 10 000

(a), 5000 (b).

HaJINCh TIPOIIECCHl BaKyOJWU3aLMW, THITMYHBIC IS
LIUTOJACCTPYKTUBHOTO IEUCTBUSA aneHOBUpyca. SAmep-
HBIII XpOMAaTUH pacIojlarajicsl BIOJb BHYTPECHHETO
cJ104 siIepHO# MeMOpaHbBI, B KapHoILIa3Me HabJrroma-
JIoCh (popMHUpOBaHKE CHICITU(PUIECKUX aJecHOBUPYC-
HBIX BKJIFOUCHW, HAXOISIIIMXCS HAa PAaHHUX CTAgUsX
pa3BuTHs. B cocTaBe BKITIOUCHMIT OTUETIINBO pas3iii-
YaJIMCh LIEHTpAJbHBIC 30HBI YMEPEHHOW 3JICKTPOH-
HO TUTOTHOCTH, 30HBI MEXXPOMATHHOBBIX TPaHYII,
AMEIOIINE MEJKOTILIOUaTyI0 TpaHyJIMPOBAHHYIO
CTPYKTYPY, U 3JCKTPOHHOIUIOTHBIE KOMITAaKTHBIE
KoJIblia 1o nepudepun BKIoueHuit (puc. 1). B sapax
KJIETOK OTMEUYaJINCh BUPMOHBI XapaKTePHOI MKOCa3-
IpUYECKOi (DOPMEL.

22

B xiretkax, nHMUIIMPOBAHHBIX aJlcHOBUPYCOM B
npucyrctBun WHrasupuna®, npusHaku paHHMX
CTaauii BUPYCHON PETUTMKAIIMU OBUTM CXOTHBIMHU C
TaKOBBEIMH B KJIETKaX KOHTPOJLHOW KYJIBTYpHI, HE
OTJINYASICh OT HUX HU KauyeCTBEHHO, HM KOJIMYECT-
BeHHO. Kak M B KOHTPOJBHBIX KJIETKAaX, B Kapuo-
Iu1a3Me HabJomanock GopMUPOBAHUE crieupudec-
KHX aJeHOBHUPYCHBIX BKIIOUYEHUN, B KOTOPBIX
OTUETIIMBO PA3INYaINCh IICHTPaJIbHBIC 30HBI yMe-
PEHHOI 3JIeKTPOHHO INIOTHOCTH, 30HBI MEXXpOMa-
TUHOBEIX TPaHYJI W 3JICKTPOHHOIUIOTHBEIE KOMITaKT-
HbIe KOJblia 1o niepudepun BKIOUeHU (puc. 2). B
SIIpax KJIETOK OTMEYaCh HEMHOTOUYMCIICHHEBIE BUA-
PUOHBI aIcCHOBHpYCa.

AHTUBNOTUKM U XUMUWOTEPATINA, 2010, 55, 9—10
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Takum obpazom, MopdoreHe3 cCOOCTBEHHO ajle-
HOBMpPYCHOI MH(MEKLUU B IIpUCyTcTBUM MHraBupu-
Ha® He oTIMYANICA TPUHLMITUATEHO OT KOHTPOJIBHBIX
nokazatesneid. g Oojiee MOJHOM XapaKTepUCTUKU
penpoayKIMK BUpyca ObLI MPOBEAEH MOACUYET KOIU-
YeCcTBa BUPMOHOB B IepecyETe Ha OMHY KJIETKY, a TaK-
K€ TIOACUMTAHA MOJIST MOPGOJIOTUIECKH HEITOJTHO-
LIEHHBIX BUPYCHBIX YacTull (TabJ. 2).

Kak BUIHO M3 TIpencTaBIeHHBIX Pe3YIbTATOB,
IIpY MOACYETE NO0JU MOP(OJOTrMYeCKU MOTHOLEH-
HBIX U Ae(EKTHBIX BUPHUOHOB OBLIM OOHApPYKEHBI
CTaTUCTUYECKU 3HAUMMBbIe pa3anuus. Tak, yepe3 18 u
rnocie MHPUIIMPOBAHUS KIETOK MCITOJIb30BaHUE
MuraBuprHa® MOBBIIIAIO ITPOLIEHT MOPGHOIOTHYEC-
KU HEIOJIHOLIEHHBIX BUPMOHOB ¢ 32 10 55%.

Te xxe TeHIeHLIMM COXPaHSIMCh 1 Ha OoJiee o3/~
HeM cpoke Tociie nHpuipoBanus (36 4). Komnue-
CTBO BUPYCHBIX YACTHII B SIAPaX KJIETOK MHOTOKPaTHO
BO3pAacTajo, M ero MOACYET, YIMTHIBAS BBHIPAXKEHHOE
LATOIECTPYKTUBHOE NEHACTBME BUpYyCa HA 3TOM CTa-
JIM, HE OTpaKasl alieKBaTHO TMHAMUKY BUPYCHOM pe-
nponykiyu. KayecTBeHHO COCTaB BUPYCHOM TOITY-
JISILMM Ha 3TOI CTaauu IIpelcTaBieH Ha puc. 3. Ha
PUCYHKE BUIHO, uTo ipuMeHeHre Mnrasupuna® cy-
IIECTBEHHO TOBBIIIAECT OJIIO0 HE3PETbIX BUPUOHOB,
HE colepXalluX cepALeBUHbL (puc. 3).
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OPUTHAJIBHBIE CTATbM

ITonyyeHHbIE pe3yabTaTbl MOXHO TPaKTOBaTh,
Kak croco6HocTh MHraBuprHa® BauATh, IpIMO UK
OIOCPEI0OBAHHO, Ha MTPOLIECCHI YIIAKOBKU BUPYCHOTO
reHoma B Karicuasl [29—31].

I'maBHOE OT/IMUME KIETOK, 3apaXXEHHBIX aJI€HO-
BUpycOM B mpucyrctBuu Murasupuna® or KoH-
TPOJILHOM KYyJIbTYyphl O6€3 mpenapara, 3aKjJIo4aioch
B OTCYTCTBMM MNPU3HAKOB BUPYCUHAYLIMPOBAHHOU
Jerpafalliy KJIETOK Jaxe Ha JaIbHUX CPOKaxX 9KCIIe-
puMeHTa. HecMoTpsl Ha HaJIMuMe pa3BUTHIX BHYTPU-
SJEPHBIX BKIIOUEHUNA W MOPGOJOTMYECKU TTOJHO-
LIEHHbIX BUPMOHOB B 3THX KJIETKAaX, IIMUTOILIa3Ma UX
He cojJepxkaja MOBbIIIEHHOTO KOJIMYECTBAa BaKyoJei
W JpYruX LIMTONATOT€HHBIX NposiBiaeHuit. Ha puc. 4
JUISI HATJISIMHOCTU MPEACTaBIeHbI KJIETKH yepe3 36 4
nocje MHGULUUMPOBAHUS B IIPUCYTCTBUM U 06e3 MH-
rapuprHa®. [logydyeHHBIE HAMU JaHHBIE COIJIACY-
IOTCSI, TAKMM 00pa3oM, ¢ paHee OIyOJMKOBAaHHBIMU
pe3yibraTaMu 00 aKTUBHOCTU MHraBupnHa® B OT-
HOIlleHUHU afaeHoBupyca [32].
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XaHMU3Ma 3alUThl KJIETOK OT aieHOBUPYCHOU MH(DEK-
1IMU, 3aKJIIoYalollerocss B CIOCOOHOCTU HapyllaTh
HOpMaJIbHBIN MOp(OTreHe3 aleHOBUPYCa, CHUXKAasl TEM
CaMbIM MH(PEKIIMOHHOCTb BUPYCHOTO MOTOMCTBA.
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