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Llenb uccnepoBanus — paspabotatb 6e30nacHyto Mofenb BUY-nHdekumn ons oueHkn adeKTUBHOCTM aHTUPETPOBUPYCHBIX Npe-
napartos.

Matepuanbi u metoabl. Mogenb B/AY-uHekumn co3faHa Ha 0CHOBE KYNbTYPbl KNETOK YenoBeKa 1 peKOMOMHAHTHOMO NIEHTUBMPYCA, HECY-
LLIero reH 3eneHoro conoopecumpytoLlero 6enka (gfp). PeKOMOUHAHTHBIA NEHTUBUPYC UMeeT CTpyKTypy BWY 1-ro Tuna (BWY-1), us kotoporo
MeTOfaMu FeHHOW WHXeHepuu yaaneHa reHomHas PHK. WHTerpaumio npoBupyca KneTkn OueHuBanu no akcnpeccuu reHa gfp. C nomoLubto
MOZENN 0npefensnv akTMBHOCTb U3BECTHBIX JIEKAPCTBEHHbIX NPenapaTos, NPUMEHAEMbIX Ans nevenns BUY-uHdpexuynn.

PesynbTatbl. Mogenb BOCNPOM3BOAUT TPW 3Tana XW3HEHHOro umkna BIAY-1: 06paTHy0 TpaHCKpMnUuio, 06pa3oBaHie NpenHTerpaLnoH-
HOrO KOMMJeKca 1 ero JOCTaBKy B AP0 KMETKW, UHTErpaLmio npoBupyca B reHoM Knetku. HykneosuaHble (3MAOBYAMH W NaMUBYAUH) W He-
HYKneo3naHble (3haBMpeH3) MHrMOUTOPLI 06PATHON TPAHCKPUNTA3bl, AENCTBYIOLME HA CTaAUM 06PATHON TpaHcKpunuuu BUY, cywecTBeHHO
NOAABASANMN UHTErPALMIO NPOBUPYCA B FEHOM KNETOK 4e/10BEKa, B TO BPEMSs KaK UHIUOUTOP CUAHUA (3HQYBUPTUA) U UHTM6UTOP npoTeassl BAY
(aTazaHaBwup) Takoro achhekTa He OKasblBau, MOCKONbKY AEACTBYIOT HA 60Mee NO3AHNX 3Tanax, He NpefCcTaBfieHHbIX B MOLENN.

3akntoyenue. MNpeanoxeHHas MoJenb MOXET ObITb UCMNONIb30BAHA HE TOIbKO A5 TECTUPOBAHUS XMMWUOMPENapaToBs, HO U AN CKPUHUHIA
HOBbIX CMOCOO0B BO3AEICTBMSA HA KNETKI Ye/10BEKA, BKITHOYAS FeHHYI Tepanuio.

Kntouesble cnosa: B/Y-uHdekunsa, KneTouHas MoAeNb, NEHTUBUPYCHbIA BEKTOP, aHTUPETPOBUPYCHbIE Npenaparsb!.
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KAMHUYECKASA MEAUIIMHA

The aim of the investigation is to develop the safe model of HIV infection to assess the efficacy of antiretroviral drugs.

Materials and methods. The HIV infection model was designed on the basis of human cell culture and recombinant lentivirus carrying the
gene of green fluorescent protein (gfp). Recombinant lentivirus has the structure of 1 type HIV (HIV-1) from which genomic RNA was removed
from using genetic engineering method. Cell provirus integration was assessed by gfp gene expression. By means of the model the activity of
known medical drugs used for HIV infection treatment was determined.

Results. The model simulates three stages of HIV-1 cycle: reverse transcription, pre-integration complex formation and its delivery to the
nucleus, provirus integration into cell genome. Nucleoside (Zidovudine and Lamivudine) and non-nucleoside (Efavirenz) inhibitors of reverse
transcriptase effecting at the stage of HIV reverse transcription, significantly suppressed provirus integration into human cell genome, while
fusion inhibitor (Enfuvirtide) and HIV protease inhibitor (Atazanavir) did not have such an effect as they act only at later stages not represented

in the model.

Conclusion. The suggested model can be used not only for pharmaceuticals testing but also for screening new modalities of having an

effect on human cells including gene therapy.

Key words: HIV infection, cellular model, lentivirus factor, antiretroviral drugs.

Jlevenne BNY-nHekumn aHTpeTpoBupycHbiMn (APB)
npenapaTamy CyLLEeCTBEHHO MPOAJIIIO XU3Hb NauueHTam
[1]. OgHako npwu BCex O4YeBMAHLIX OOCTOMHCTBAaxX 3T fe-
KapCTBEHHble CpefcTBa 061atatoT U PALOM CYLLECTBEHHbIX
HeJOCTaTKOB: TOKCUYHOCTbIO, Hen3bexHbIM dhopMupoBa-
HWEM PEe3UCTEHTHbIX LUTaMMOB BUpyca Ha (hoHe MX Anwv-
TenbHOro npuema [2], HeCMOCOGHOCTLIO MOMHOCTHIO AUMU-
HMpOBaTb BO30GYyOMTENS, CIOXHOCTBIO pexuma npuema u
HEOB6XOAMMOCTBIO CUITbHOW MPUBEPXEHHOCTU NaumeHTa [3],
a TaKXe J0CTAaTO4HO BbICOKOM CTOMMOCTbIO. 3TO 06YCnoB-
NMBAET NOCTOSHHbIA NOUCK HOBbLIX MPEnapaToB C Yy4LUeH-
HbIMW (hapMaKkonorm4ecKMMmn Xxapaktepuctukamm [4].

OpnHo 13 ycrnoBuit 1, TaknM 06pa3om, ogHa U3 Npobdiem
B paspaboTke IeKapCTBEHHbIX CPEACTB — BUonornyeckas
6e3onacHocTb. ViccnenosaHue HOBbIX Npenapartos Ha APB-
aKTMBHOCTb MPOBOAMUTCH NPENMYLLECTBEHHO Ha MoZensiXx,
copepxalumx wrammel BUY 1-ro tuna (BANY-1) [5], nmubo
BUpYCbl UMMyHoZedmumTa 06e3bsiH (SIV) 1 psga gpyrux
XMBOTHbIX [6]. icnonb3oBaHne MHGEKLMOHHBIX LUTAMMOB
BNY TpebyeT Hanuuua nabopaTtopum 3—4 Knacca 6uobe-
30MacHOCTK, 4TO AOCTYMHO HE KaXAoMmy uccrefosaTesib-
CKOMY LIEHTPY, & BMPYCbl XXMBOTHbIX MOTYT 3a[eMCTBOBaTb
WHbIE MOMEKYNSAPHbIE MEXaHU3MbI Pa3BUTUA GONE3HU, He-
xenv BUY-1.

Llenb uccnepoBaHusa — paspaborarb 6e30nacHyo Mo-
genb BUY-uHgpekumn ans oueHkn ahekTMBHOCTM aHTU-
PETPOBUPYCHbBIX NpenapaTtos.

MaTepuansl u metoabl. [pegnaraemas mogens BUY-
MHDEKLMN co3[aHa Ha OCHOBE KYNbTYpPbl KNETOK YenoBeka
1 PEKOMOUHAHTHOMO NIEHTUBUPYCA, HECYLLIEro FreH 3eJ1IeHOro
dontoopecumpytoLiero 6enka (gfp). PekoMbuHaHTHbIE peT-
POBMPYCbI, B TOM YXCIE U NIEHTMBMPYChI Ha ocHoBe BNY-1,
SBASOTCA UCKYCCTBEHHO CO34aHHbIMW BMPYCONOA06HBIMM
Yactuuamun. Metogamm reHHON UHXEHEPUM U3 FTeHoMa BU-
pyca ypaneHbl BCE HyKNeoTWAHble MOCNefoBaTenbHOCTH,
koampytowme 6enkn BMY-1. B 060noyky BCTpoeH 6enok
BUpYyca Be3ukynesHoro ctomatuta (VSV-G). BupuoH co-
LEPXUT BCE OCHOBHblE PepMEHTbI U CTPYKTYPHbIe BENKku
BVY-1 3a nckniodeHnem Tpex perynatopHbix 6enkos (Vif,
Vpr, Nef) n 6enkos o6ono4ku (gp120 n gp41). TexHonorus
NoAyYeHNst PEKOMOUHAHTHBIX JIEHTUBUPYCOB 2-ro 1 3-ro no-
KOJIeHUI He NO3BOSAET reHaM MCXOQHOro BUpYyca nonacTb
B BMPUOH. KneTka, B KOTOPYI MPOHMKAET CO3OaHHbIN BU-
PVOH, He CnocobHa MPOU3BOAUTL BUPYCHbIE YaCTULibl, YTO
1 obecneynBaeT 6€30MacHOCTb NPUMEHEHNS TAKOro poaa
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mMofenu. Nogo6Hble PeTPoBMPYChI UCMONBL3YIOTCH B Kadec-
TBE BEKTOPOB AJ151 AOCTaBKMN reHETUYECKOM MHhopMaLmn B
reHHon Tepanuu [7]. Mpepnaraemoe aBTopamu npuMeHe-
HVWe PEeKOMOWHAHTHOrO NeHTUBMpYCa ONS U3YYEHUS MeX-
MOMNEKYNAPHbLIX B3anMOAENCTBUIN KOMMNOHeHToB BUY-1 ¢
KOMMOHEHTaMM KNETKU YesioBeKa U UCKYCCTBEHHbIMU (hakK-
TOpamMu C MosiHbIM OCHOBaHWEM MOXET CHUTATbCH MHHOBA-
LIMOHHBIM NOAXOAO0M B peLLeHun NpuKknagHblX 3aaad megu-
LIMHBI.

PaspaboTtaHHas mogens BOCMPOM3BOAMT TpWu 3Tana
XW3HeHHoro uukna BUY-1: obpatHyto TpaHckpunuumio, 06-
pasoBaHve NpenHTerpaLmoHHOro KoMnekca ¢ nocneayto-
LLiei TpaHcnoKauueln B a4p0 U MHTerpauuio npoeupyca B
reHoM KneTku [8]. CKPMHWMHI NPOTMBOBMPYCHBIX Mpenapa-
TOB C NPUMEHEHEM PEKOMOMHAHTHOMO JIeHTVBMpPYCa Npo-
BOAMAM C oueHkon APB-akTMBHOCTV M3BECTHbIX npenapa-
TOoB Komrnekca APB-tepanun. Pa6o4as runotesa 6bina
cnepytoLwen: npenaparbl, TOYKa MPUIOXKEHUS KOTOPbIX
HaxoOuTCs B 4MUCNe paHHWX das MHMUMpoBaHWS, 6yayT
npepbiBaTb Kackag nocnegyoLwmx cobbITUiA, B YaCTHOCTM
MHTErpaumio nNposmpyca B KIETOYHbIN reHoM. ITOT ad-
dekT 6ygeT NposBNATLCA OTCYTCTBMEM 3IKCMpeccun reHa
gfp. Mpenapartsl, NpepbIBaOLLME XU3HEHHbIA LK BAY-1
Ha CTaguW CRUSHWSA, He OOSKHblI OKasblBaTb BAVSHUSA Ha
PEKOMOVHAHTHBIA NIEHTUBUPYC, UCMONb3YOLNIA MHON Me-
XaHW3M MPOHWKHOBEHWS B KNETKy. A npenapaTtbl, 4eNCTBY-
oLMe Ha cospeBaHue 6enkos BUY-1, Takxe He OOMXKHbI
BNUATb Ha MHTErpaumio, Tak Kak no3gHue cobbiTua pennu-
katmeHoro umkna BWY-1 B npencraBneHHoW modenu He
peanuaytoTcs.

lpurorosnernne pactsopoB APB-nipenapatos. B pa6ote
ncnonb3oBanu npenaparbl, 3aperncTpupoBaHHbie B PO,
npvMeHsiemble Ana neverHns BUY-nHdekuyum (taén. 1).

[MpenapaTbl B3BELLMBaNM Ha 3MEKTPOHHbIX aHaNUTU4ec-
K1X Becax, uamenbyanu B TOHKWIA MOPOLLOK CTEpWibHbI-
MW necTMkamun. HaBecku pacTBoOpsnu B pacTBope XeHkca
(¢p. Sigma, CLUA), ueHTpudyrmposanu npu 1500 g 15 MuH
ONs yoaneHus HepacTBOpUMbIX npumecen. B kadectse
MCXOQHLIX NMPUMEHANN PacTBOPbLI NPenaparoB B KOHLEHT-
pauuu 200-C,.,, rae C,.x — MakcumanbHas KOHLEeHTpauums
[e/iCTBYIOLLIEro BeLLlecTsa B niasme KpoBu YesioBeka rnoc-
ne oJHOKPaTHOro npvema npenapaTa B TepaneBTUHECKO
pose [9-11].

KyrnbtusupoBanne krnetok HEK-293T. Bce pabotbl C
KYJIsTYPOI KIETOK NMPOBOAUIU B CTEPUIILHOM NTAMUHAPHOM

E.B. Toaoun, W.I. Mycracpun, E.B. MaprbinoBa, O.P. Faees, B.A. AHoxuH, A.A. PuzBaHoB



Tabnuya 1
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AHTUpPETPOBUPYCHbIE Npenaparbl, UICMoJb3yeMble B UCCNe[0BaHUN

JlekapcTBeHHas hopma
Toprosoe

Copepxanue

[leiicTByIOLLEE BELIECTBO
MexayHapoHOe HenaTeHTOBaHHOe

Ha3BaHue Bua Macca, mr  peiicTBytowero  ®apm. rpynna Ha3sanue (MHH) ME:;:an
npenapara BELLECTBa, MI nonHoe COKPALLEHHOE
CTOKpWH Kancynbl 1208,0 600 HeHNOT AhasnpeHs EFV 4,7
Peata3 Kancynsl 384,7 200 mn ArtazaHaBup ATV 3,2
®y3eoH Jlnochunusar Bo thnakoHe 141,0 108 e SHdyBUpTML T20 4,6
3naoByanH Kancynbl 234,3 100 HNOT 3uaoByanH ZDV 1,5
annsup Tabnetkn 307,7 150 HNOT JlamuByauH 310 1,5

* HNOT — HykneoauaHbI MHrM6uTop obpaTHo TpaHckpunTtadbl; HeHNOT — HeHyKneo3naHbIi MHrMbnTop 06paTHON TpaHCKpUNTassl;

NC — nHrnéutop cnusiHus; M — nHrnéutop npoteasb..

60KCe CornacHo O6LLENPUHATLIM Npasuiam padoTsbl B nabo-
paTopun 2-ro knacca émonormuyeckor 6esonacHoctu [12].

OMO6pUHoHanbHble KIeTKM Mnoyvkn Yenoseka HEK-293T
(ATCC, CRL-11268) kynstuuposanu B cpefe IMDM (Sig-
ma, CLLA) c go6asneHnem 10% aMOpHOHaNbHON TeNsaYben
cbiBopoTKM FBS (Sigma) n neHctpena (Sigma). KneTtku uH-
Ky6uposanu npu 37°C BO BNaxHoOWM atMocdepe, cogepxa-
wen 5% CO,. [NepeceB KNETOK NPOBOAMAM NPU MAOTHOCTY
KNeTo4Horo mMoHocnost 90% ¢ npumMmeHeHnem 0,25% pac-
TBOpa TpuncuHa — SOTA («BuolloT», CankT-lNeTepbypr).

lMony4yeHvne pPeKoMOUHaHTHOro neHTuBMpyca. Onsa no-
NyYeHnss PeKOMOMHaHTHOro NEHTUMBMPYCa WMCMONb30Banu
TPEXKOMMOHEHTHYIO cuctemy: Knetkm HEK-293T TpaHc-
uumposanucb nnasmugamm pCMV-VSV-G, psPAX2 w
PWPT-GFP. BektopHaa nnasmuga pWPT-GFP coctout
13 o6paTHbIX KOHLEBbLIX NoBTOpoB BWMY-1 1 akcnpeccunon-
HOM KacceTbl, koaupytowen reH gfp. TpaHckpuntbl PHK,
nosiy4aemMble Npu 3KCNpeccun faHHOW nnasmupbl, cryxar
reHoMHbiMn PHK ons ynakoBku B BUpuWOHbI. [Mnasmuga
pCMV-VSV-G kognpyeT 060n0YeYHbIV FMNKONPOTENH BU-
pyca BeaukynesHoro ctomatuta (VSV-G) n obecnedmsaet
NCceBAOTUNNPOBAHNE NEHTUBMPYCA — 3aMeHY MMUKONpoTe-
nHoB BUY gp41/gp120 Ha G-6enok Bupyca Be3unKynesHoro
ctomatuta (VSV-G), 4To N03BONASET pacLUMpuTb TPOMHOCTb
BMpyca. YnakoBoyHas nnasmupa psPAX2 cogepXut red
gag-pol BUY-1, npogyKTbl 3KCcnpeccum KOTOporo Heobxo-
OUMbI Ans hOPMUPOBaHUSA BUPUOHOB.

Mnasmuabl nNpegocTaBneHbl HEKOMMEPYECKOM opra-
Hu3aumen AddGene (CLUA): pCMV-VSV-G (nnasmuga
No8454), psPAX2 (nnasmupa Ne12260) u pWPT-GFP
(nnasammpa Ne12255). Knetkn HEK-293T KynsTuBMpoBa-
nn BO hnakoHe T75 0O NAOTHOCTM KNETOYHOrO MOHOCIOS
70%. TpaHcdekumo NpoBOAUM Yepe3 2 Y Nocie CMEHbI
cpenbl TPaHCHEKLMOHHOM cMecbklo: 112,5 MKI BEKTOpPHOM
nnasmugbl pWPT-GFP; 39,5 MKr 0601104e4HOI nnasmuabl
pCMV-VSV-G; 75 MKr ynakoBo4HOW nnasmugpl psPAX2;
3,3 mn TE 0,1X (10 mmonb Tris + 1 mmons EDTA, pH=8,0);
1,75 Mn gUCTUANMPOBAaHHOM Bogbl; 565 MKr 2,5 M pacTeo-
pa CaCl,; 5,7 mn 2X HBS (0,280 M NaCl + 0,1 M Hepes +
0,0015 M Na,HPO,, pH=7,12). Yepe3 17 4 nocne TpaHc-
hekumm cpepy 3ameHanm ceexeir. C60p BMPYCHOro cynep-
HaTaHTa nposogwnun 3 pasa ¢ uHTepsanom 12 4. Cynep-
HaTaHTbl 06beguHanu npu 4°C. Mo 3aBepLueHnn cbopa nx
ueHTpudpyrmposanu 5 MuH npu 1500 06./MWH, dunsTpoBa-
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nm yeped punbtp 0,22 MKM. O4uLLEHHbIE CynepHaTaHTbl
XpaHunu B anvkeoTax npu —80°C.

[nqa onpegeneHns TuTpa Noy4eHHOro BUPYCHOro pac-
TBOpa NPOBOAWMM MOACHET B Kamepe lopsieBa KIETOK
HEK-293T B KOHTPOSIbHOW JIyHKEe 24-IyHOYHOro MnaH-
weta. Kynetypy knetok HEK-293T nHdumumnposanm pac-
TBOPOM JIEHTMBUPYCA B CepuiiHbIX passepeHusax (1, 1/5,
1/25, 1/125). Mnky6uposanu 3 4 npu 37°C BO BRNaxHOW
aTMocdepe, cogepxailen 5% CO,. Cnusanu cynepHa-
TaHT, 4O6ABNANM CBEXYIO Cpefy, MHKY6MpoBanu 72 4 npu
37°C BO BnaxHom atmocgepe, copgepxaulen 5% CO.,.
NHUUmMpoBaHHbIE KNETKM C WHTerpauuen reHoma pe-
KOMOGWHAHTHOIO NIEHTUBMPYCA ONpPefensany no Hanuyuio
3KCnpeccun reHa gfp B MHOULMPOBAHHBIX KIIETKax MeTo-
OOM 06paTHON (OIIIOOPECLEHTHON MUKPOCKOMUN Ha MUK-
pockone Leica DMIL ¢ cuctemoi BMOEOOOKYMEHTALMU
DFC420 (Leica, lepmaHus).

WHpumpoBaHne KIeTok pekoMOMHaHTHBIM JIEHTUBMPY -
com. Knetkn HEK-293T BbiceBanu B 24-NyHOYHbIN NaH-
weT n3 pacyeta 15 000 kneTok Ha nyHKY B 750 Mn cpedbl
IMDM c po6asneHnem 10% 3MOpUOHabHOM TENSAYBEN Cbl-
BOopoTKM FBS u neHcTpena. Knetkn nHKy6uposanm 2 cyTt
npu 37°C BO BnaxHom atmocdepe, cogepxaren 5% CO.,.
KneTkn 13 KOHTPOSIbHOW NYHKWU TPUMCUHU3UPOBANM U MOA-
cunTbiBaNM B kamepe opsiesa.

KynbTypanbHyto cpefly yoansnu, fo6asnsanm no 250 Mk
CBEXeW cpedbl B Kaxayto nyHKy. B 15 nyHok (3 nyHku Ha
npenapat) gobaensnn wmcxogHble (200-C.,,) pacTeopbl
npenapartoB A0 KOHe4HbIX KoHueHTpaumi 0,1-C..,, 1-C, ..
n 10-C,., B KynbTypasnbHoOW cpefe Afna Kaxaoro npenapa-
Ta. B TOM Xe nnaHweTe napannensHo TUTPOBaNM NEHTU-
BMPYC, Kak ornucaHo BbiLe. Knetku nHkyémposanu 30 MyH
npu 37°C BO BnaxHom atMocdepe, cogepxaten 5% CO.,.
Cpegnly yoansnu, B nyHku fo6aensnm no 250 MKn Hepas-
BEJEHHOro pacteopa PeKOMOMHAHTHOrO NeHTUBMpYCa B
nuTaTenbHOW Cpege U pacTBOp COOTBETCTBYHOLLEro npe-
napata go tpeéyemoint koHueHTpaummn (0,1-C.,, 1-Cra 1
10-C,..0)- Knetkun nHkybmposanu 3 4 npu 37°C BO BNaXHOW
atmocdepe, cogepxallen 5% CO,. Cpeny ymansnu, go-
6aenanu no 500 mMkn ceexen cpefpl. VIHuumposaHHble
KNeTKM MHKy6uposanu 72 4 npu 37°C BO BNaXHOW atMoc-
hepe, cogepxatuen 5% CO,.

Okenpeccuio reHa gfp B MHAMUMPOBAHHbLIX KeTKax
onpenensny ¢ noMoLlbilo oNOOPECLEHTHOrO MUKPOCKO-
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na Leica DMIL ¢ cuctemolt BugeopokymeHtauum DFC420
(Leica, l'epmanus).

Pesynbrarhbl.

lMonyyeHne pekombuHaHTHOro Bupyca. dddekTns-
HOCTb TpaHcdekunm coctasuia okono 90% (oueHka Mo
aKcnpeccumn reHa gfp). Mo pesynbratam nopcyeta Konau-
YyecTBa KNeToK B Kamepe l[opsieBa KOHTPOMbHAs JyHKa
cogepxana 60 000 knetok. MukpodoTorpadmm KneTok
HEK-293T, vHMUUMPOBAHHBLIX PacTBOPOM PEKOMOUHAHT-
HOroO NEHTUBMPYCa B CEPUHBIX pasBefeHusx, Npencras-
neHbl Ha puc. 1. [Ana Kaxpnon NyHKU 3admkcrpoBaHo 0fHO
N TO Xe Mnosie 3peHust Npu OPECLEHTHON N CBETOBON
MUKpOCKonuW. Hanbornbluee KONUYECTBO gfP-MO3UTUBHBIX
KNeToK Habnoganochb B NyHKe, MHULMPOBAHHOW Hepas-
BeeHHbIM 06pa3suom (okono 50%). Konnyectso gfp-nosu-
TUBHbIX KIETOK YMeHbLUIAoch Mo Mepe passBefeHus pac-
TBOpa PEKOMOUHAHTHOMO NIeHTMBMpYCa.

Pesynbratel ckpuHuHra npenapatoB Ha APB-aktus-
HocTb. Mwukpodpotorpacdmm  dnOOPEeCUEeHTHOW  MUKPO-
cKonuM KneTok, obpaboTaHHbix APB-npenapatamu B
PasnMYHbIX KOHLEHTPAUMAX N MHULMPOBAHHBIX PEKOMOU-
HaHTHbLIM NTEHTUBMPYCOM, NokasaHbl Ha puc. 2. Monykonu-
4eCTBEHHas OLEHKa 3Kcrpeccum reHa gfp B MHULMpoBaH-

a

Puc. 1. TutpoBaHue pacTBopa pPeKOMOUHAHTHOrO NEHTUBMPYCA.
®dntoopecueHTHasa (A-IN) n ceetoBas (E—M) MUKpPOCKONMS KNETOK
HEK-293T, WHpUUMPOBaHHBIX PEKOMOUHAHTHBIM JIEHTUBMPYCOM
B pa3sefeHun ot 1 go 1/125; [, K — HEMH(ULMPOBAHHLIA KOH-
TpOb
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Konu4ecTeo MH(MLUMPOBaHHbIX gfp-NO3UTUBHbIX KNIETOK
no pesynbratam pnoopPecLeHTHON MUKPOCKOMUM

dapm. BupycHas nipekuna*

MHH rpynna 01.C,,, 1.C,,,, 10.C,,,
dchasmpens HeHWOT ++ _ _
ArazaHasup nn +HH +HHH I
AHEYBUPTIA nc tHt — bt
310BYANH HOT FHH + _
JlamuByanH HOT ++t ++ +

* — BUpYCHasa MHGeKUMA oueHvBanachb no 5-6annibHON Likane
no KONMYecTBy gfp-NO3UTUBHBIX KIETOK: (—) — gfp-MO3MTUBHbIE
KNETKN He HabnofarTces, (++++) — MakcuManbHo Habnopgaemoe
KONM4eCcTBO gfp-NO3UTUBHBIX KIETOK.

KoHueHTpauus npenaparta
0,1-Cmax 1°Cmax

10-Cmax

g

J 5
--

Puc. 2. ®dnoopecLeHTHas MUKPOCKOMNUS KIETOK, 06paboTaHHbIX
pa3nuyHbiMn APB-npenapatamMn 1 MHUUMPOBaHHbLIX PEKOMOU-
HaHTHbLIM NIEHTMBMPYCOM. [penapatsl NPUMEHANUCH B KOHLIEHTPpa-
umsix 0,1-C,ap, 1-Criax 1 10-C oy

HbIX KNeTKax no faHHbIM I00PECLEHTHON MUKPOCKOMU
npegcraeneHa B 1abn. 2.

WHTEHCMBHOE CBEYEHME, CPaBHUMOE C NONOXUTENbHBIM
KoHTponem (puc. 1, A), Habnoganock B NyHKax ¢ go6asne-
HveMm npenapatoB ATV 1 T20 BO BCEX KOHLIEHTpaUMsX (CM.
puc. 2). Kpome TOro, gfp-no3uTUBHbIE KNETKWU UMENUCH
B NlyHKax, codepxasLumx npenapatbl 3TC, ZDV n EFV B
KoHueHTpauum 0,1-C,,.. B nyHkax, comepxasLumx npena-
patbl 3TC, ZDV u EFV B koHueHTpauusx 1-C, ., 1 10-C,,,
oTMeYanocb aPdeKTMBHOE MofaBneHne NEHTUBUPYCHON
NHGEKLMN.

O6cyxpeHue. [lonyveHHble pe3ynbrathbl Mokasanu,
YTO Mpenaparbl U3 rpynn HyKNeo3ngHbIX U HEHyKNeo3na-
HbIX MHIMOUTOPOB OBPaTHOM TpaHCKpUNTasbl B Tepanes-
TUYECKOW KOHLIEHTpaummn 3heKkTUBHO NpepbiBany LKA
BHYTPUKNETOYHOrO Pa3BUTUA NEHTUBMPYCA U NpefoTepa-
Lanu MHTerpaumio, 4TO BblpaXanocb B OTCYTCTBUM WU
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O4YeHb MasioM Konm4yectse gfp-no3vTMBHbLIX KNETOK. B To
Xe Bpemsi UHIMOUTop npoTeasbl U MHIMOUTOP CMUSHUA He
OKasblBanuM BAWSHUA Ha NPOLIECChI MHGMLUMPOBaHUA pe-
KOMOGWHAHTHbIM  NIEHTUBUPYCOM, MOCKOSMbKY npenapaThbl
3TUX rpynn AevcTByloT Ha cTapusax BUY-nHdekumn, He oT-
PaXXeHHbIX B JAHHOW MoZenu.

Mpy CHUXEHUWN KOHLIEHTpaUMM npenapaToB HYKNeo3ng-
HbIX W HEHYKNeOo3MOHbIX MHMMOUTOPOB O6PaTHOM TpaHC-
KpvnTasbl B KyNbType NosBASANCL gfp-NO3UTUBHBIE KNETKU
(KneTku ¢ nHTerpaume nposupyca).

Takum o06pas3om, uccregyemble npenapatbl 3asu-
peHs, 3MOOoBYAVH W NaMMBYOMH B TepaneBTUYECKOW [03e
3hdhekTVBHO MpepoTepallaioT uHTerpaumio BUY-1. Te
Xe npenapatbl B MeHbLlen B 10 pa3 KoOHUeHTpauuu crno-
CO6HbI NOAABNATL Pas3BUTNE UHAIEKLIMKU, HO HEJOCTaTO4HO
aphekTnBHO. CpaBHEHME OENCTBUA HYKNEOINOHbIX (3K-
JOBYOVH 1N NaMUBYAMH) U HEHYKNEO03MOHOro (3dhaBupeH3)
WMHrMOUTOPOB 06PATHOW TPaHCKpWNTasbl MoOKasano Mono-
XUTENbHBIM APeKT B 06emx rpynnax, Tem He MeHee adha-
BMpeH3 faxe B 10-kpaTHOM passefeHun noaasnan pennu-
KaTUBHbIV LMKN BUpYca 3hdeKTBHEE.

ATtazaHaBup 1 3HYBMPTUL, KaK U CefoBano oXunaatb,
He okasblBanu BAMSHMS Ha M3y4aeMblx 3Tanax — OT pas-
JeBaHua Kancuaa go nHterpaumm nposmpyca. Kak nssect-
HO, aTa3aHaBUp NOAABAAET BUPYCHYHO NpoTeasy, NpensTcT-
BYSl CO3peBaHMI0 6ENKOB BUPYCa, — «MO3OHNE COBbITUS»
BHYTPUKNETOYHOrO LUMKna. SHDYBUPTUL Xe ONOKMpYyeT
CNuUsiHWE BMPYCa C KNETKOM, 4TO Mbl HE MOXeM Habniofatb
Ha OaHHOW MoJenv BCNeacTBue NCeBhoTUNMPOBaHUS. ITu
3Tanbl He NpeacTaBfeHbl B MOLENMN.

B paHHoOW pa6ote mopens BUY-mHekumm gemMoHCT-
pvpyeTca Kak cpefdCTBO OMNpefeneHus NpoTUBOBMPYCHOM
AKTMBHOCTU NpenapaTtoB, HO ee MOXHO TakXe NMPUMEHSTb
ONS UCCNefoBaHNs MeXMOMNEKYNAPHbIX B3aUMOLENCTBUIA
npu ndyvennn natoreHesa BUY-undekumn. Mpepnoxex-
Has MoZeflb MOXeT OblTb WMCMOMb30BaHa He TOMbKO AN
TECTUMPOBAHUA XMMUOMNPENAPAaTOB, HO 1 A1 CKPUHUHIA HO-
BbIX CMOCOOGOB BO3OENCTBUS HA KIIETKU YEernoBeKa, BKIIO-
Yyas FeHHy Tepanuio.

B nocnegHue rogbl B Hay4HOW cpefe BCe Yallle BbiCKa-
3bIBAKT MHEHWS O BO3MOXHOCTM NOSIHOro n3neyvexHuns BUY-
nHgekumn. MHorve ncecnegoearteny obpallatoT BHUMaHWe
Ha K/1eTO4HbIe (DaKTOPbl 1 Ha YCMELLIHOCTb FEHHON KOPpPEeK-
Lnn aKcnpeccum otaenbHbix 6enkoB [13,14]. ImeHHo ¢ reH-
HOW Tepanuel y4eHble CBA3bIBAIOT HAOEXAY Ha U3NedeHne
3TOro 3a60feBaHMsA M BO3MOXHOCTb BbIpaboTkM y 300po-
BOrO OpraHuama HesocrnpumMmymBocTu K BUY-mHdekumm
[15]. BONBLWMHCTBO 3NMAEMMHECKM ONACHbIX MHPEKUni B
HacTosiLLee BpPemMsi KOHTPONMpytoTcs nytem chopmmupoBa-
HUS creumpuyeckoro MMMyHUTETa 3a CHET BaKLUuMHaLUW.
KoHTtpons Hag BUY-nHdekumen sakunHaumen JOCTUMHYTb
npo6nemMaTtnyHo. Bo3aMoxHO, oHa CTaHeT nepBbIM UHMEK-
LMOHHBbIM 3a60eBaHMEM, KOHTPONMPYEMbIM HE BaKLuHa-
umen, a U3BMeHeHUEeM FeHHbIX CBOWCTB KIETOK OpraHn3Ma
yenoeeka.

MNpn ncnonb3oBaHUM PEKOMOWHAHTHOrO JIEHTUBUPY-
ca uccnefgosaTenu MoryT He 60ATbCA MHPULMPOBAHUS
W pacnpocTpaHeHUss MHEKLMUN, NOCKONbKY BUPUOHbI HE
cofepxart reHeTnyeckon wuHdgopmaumm BUY. TMonyye-
HVe PeKOMOMHaHTHOro NEeHTUBUpYCca Takxe 6e30nacHo.

besonacHas MoaeAb BUY-uncekimm

KAMHHYECKASA MEAUITUHA

OkecnpeccuoHHas nnasmupa psPAX2 copepXut 6 reHos
BWY-1, HO He npencTaBnseT 6UOOrMYECKON ONACHOCTH,
NMOCKOMNbKY HE MOXET MPOHUKHYTb B KNETKYy 6€3 npoue-
Oypbl TpaHCcMEeKUMM; B KNIEeTKe YenoBeka nnasmuga 3a-
nyckaeT CUHTE3 6efika, HO He KOMWUWA reHeTU4eCcKon WH-
hopmaumu; 1, HaKoHeL, LeCcTU reHOB HeJOCTAaTOYHO AN
COOPKU MOMHOLEHHOrO MHPEKLMOHHOIO BUPMOHA. Takum
o6pasom, Bce aTanbl UccrnefosaHuim 6e3onacHbl U OCy-
LLLeCTBMMbI B YCNOBUAX labopaTopum 2-ro Knacca ouobe-
30MacHOCTH.

3akntoyeHue. [Npn Bcex [JOCTOMHCTBax MpeacTas-
JIEHHOW MOJENU (TOYHOCTb, 3PPEKTUBHOCTbL, NPOCTOTA,
He6obLIas CTOMMOCTL) CIieQyeT yyunTbiBaTb U ee orpa-
HWYEHUS: MOAENb OXBaTbIBAET TOMbKO YaCTb LMKA BHYT-
pukneToyHoro passutus BUY-1 n onpepenset kayect-
BEHHbIA MoKasaTeflb aHTUPETPOBUPYCHOW aKTUBHOCTU
npenapara Ha paHHWX 3Tanax BHyTPMKIETOYHOrO LMKna.
TeM He MeHee npenfioXeHHas MeToAMka MOXET ObITb
MCNonb3oBaHa B KayecTBe AOCTYMHOMO CKPUHWHIOBOrO
nccnegoBaHusa npn otTéope npenapaTos UK Apyrux dak-
TOPOB, NOTEHUMaNIbHO BO3LAEWCTBYIOLLMX Ha MPOLEcCh
BHEOPEHWA U UHTerpauun neHTUBMPYCOB, B TOM 4ucne
BWY-1, B KNneTKM yenoseka.

Pa6ota 4actn4Ho huHaHcmpoBanace rpaHtamu Poccuii-
CKOro poHpa chyHAaMeHTaslbHbIX WUCCIE[OBaHUA U FOCKOH-
TpakTamu OLIT OenepasbHOro areHTcTsa rno Hayke u MHHO-
Bayuam. Pabora A.A. PussaHosa takxe (puHaHcupoBasiach
pevHTerpaymoHHbiM rpaHtoM HATO NR.RIG.983007.
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