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Uccnenoanu 6uonornueckue 3PQexTsl BOMOPACTBOPUMBIX KOMIUIEKCOB BKIHOUCHHs Cqo/TIONHUBH-
aumapponnion (Ceo/[IBIT) u Cgp/ramma-timknonexerput (Ceo/y-111), a Taxke tBepmodasHoro Ce
(TIOBEpPXHOCTD, MOKPHITAst PyIIIEPEHOM) i1 Vitro. YCTaHOBIICHO, YTO KaK 00a MCIIOIb30BAHHBIX KOMILICK-
ca BKJIFOUCHUSI B IIMPOKOM JIMANa30He KOHIIEHTPALUi, TaK U MOKPbITas (y/IepeHOM ITOBEPXHOCTh He-
TOKCHYHBI B TEMHOTE /ISl BCEX TECTUPOBAHHBIX KIICTOUYHBIX JIMHUI. B MPOTHBOMOIOKHOCTD 3TOMY, TPU
uHTeHCHBHOM OcBemeHnn Y®DA-ceerom komiuieke Cgo/[IBI1 moctoBepHO 3ammiman KISTKH OT
YDA -noBpexaeHus, B To Bpems kak komruieke Cqo/y-LIJ] 1 mokpertas dymiepeHoM moBepXHOCTH 00/1a-
JTAJTH BBIPAXKEHHOM (DOTOTOKCHYHOCTBIO, IpuueM TBepaoGha3Hblil (y/iepeH BbI3bBal (HOTOANHAMIYC-
ckuit 3hdexr npu obnydeHurn He TOIbKO YD-, HO U BUIUMBIM CBeTOM. DdekT o0myueHus OI0KUpo-
BAJICS. HEKOTOPBIMU aHTHOKCHJIAHTAMH (TUIIOKCEH) M CKIBEH/DKEPOM CHHIVIETHOTO KHMCIIOPOAA a3UJIOM
HATPHs, YTO CBUJICTENIBCTBYET B MOJIb3Y yYacTUsl B (JOTOTOKCHMYHOCTU aKTUBHBIX (OPM KHCIOPO/a, B
wactHocTH 'O, [loydyeHHbIe JaHHBIE CBUICTEILCTBYIOT, YTO GHOIOrMUYECKIE CBOHCTBA aKTHBHBIX (HOPM
KUCJIOPOJIA, B YaCTHOCTH, (DOTOTOKCHUHOCTD (ymiepena Ceg in Vitro 3aBHCST OT €r0 arperaTHoOro CocTosi-
HHS U CTI0C00a COMFOOMITH3AIINH, @ TAKKE, BEPOSTHO, TIPUPOJIBI COMFOOMITH3UPYIOIIETO COCTMHEHHSI.

KiroueBsie cioBa: dymiepen Cg, raMMa-IMKIOASKCTPUH, MOJUBHHIINUPPOIUIOH, Kile-
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TOYHBIE KYJBTYpPbI, CBETOBOE 00IydeHHE

BBEAOEHUE

OymnepeHsl Kak HAHOCTPYKTypHast (hopMa yrieposa Bceraa
MIPUBIIEKAIN BHUMaHUE (hapMaKoJIOroB B Ka9e€CTBE MEPCIIEKTHB-
HOTO COCIAMHEHUS JUIS CO3MaHNUs JekapcTB. Hambornee BaxKHBIMU
JUISL UX BOBMO>KHOTO MEJMKO-OHOJIOTMYIECKOTo IIpUMEHeHus (u-
3MKO-XUMHUYECKUMH CBOMCTBaMH (DYJUIGPEHOB SIBISIFOTCS: 1)
CIOCOOHOCTH T€HEePUPOBATh CHHIVIETHBIA KHCIOPOX C BBICOKHUM
KBaHTOBEIM BBIXOJIOM O] AEHCTBHEM CBETa BUIVMOIO HWIIH
YO-auanazona; 2) Beicokas aPpUHHOCTH (PyJLIEpEHOBOTO Kopa
B OTHOLICHHH JOHOPOB JICKTPOHOB, KOTOpas OHpEIeIsieT ero
CIOCOOHOCTh OBITh CKIBEH/IKEPOM CBOOOIHBIX PaJUKAIOB; 3)
BBICOKAsl JUTIO(PMIBHOCTE MONCKYIsl Cqp. Takum oOpaszom, B
Ouonorunueckux cucremax ¢ymiepeH Cey MOXKET ObITH OKCHIaH-
TOM (IIPU OCBEILCHHUHU), AaHTHOKCHJIAHTOM HJIH MEMOpPaHOTpOII-
HBIM areHTOM.

MEr uccnenoBamu Ononormdeckue 3QpdexTs! TBepaodasHoro
Ceo (IIOBEPXHOCTH, MOKPBITast (Y/LIEPEHOM) U BOJOPACTBOPU-
MBIX KOMILIEKCOB (ymuiepena Cgp ¢ MONUBHHUIIHPPOIUIOHOM
Mot Maccesl 25 000 U y-LUKIOAEKCTPUHOM KaK B TEMHOTE, TaK U
IIPY HHTEHCUBHOM YIbTa(hroneTOBOM OOITyUCHUH in Vitro.

METOAbl NCCNEAOBAHUA

Mamepuaner: pymiepen Cep (99,5 %) — “HeoTexIIponyxr”,
C.-ITerep6ypr, COJl (apucon, pexcon) — HUU OUB, C.-Ilerep-
Oypr, runokceH — kopropauus “Onuden”, Mocksa, Na-azumg —
ICN, CHIA, pe3asypun, Xéxct 33342, MTT — “Sigma”, CIILIA.

Ipucomosnenue noxpvimoi Cgy nosepxHocmu: TOKPBITHIE
GbysuIepeHOM TIOBEPXHOCTH ObLIH MOTYYeHBI YIapUBaHUEM Ha-

! HUU rpurma C30 PAMH, 197376, Cauxr-IletepGypr, yi1. mpod.
ITonosa, 15/17.
2 HUU aKcnepuMeHTanbHON Meauuuabsl C30 PAMH.
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ChIIIGHHOTO pacTBopa ¢ymiepeHa Cq) B rexcane B 48 myHKax
96-yHOUHOTO KyJIbTypasibHOro Iuianmera (“Sarstedt”). B kax-
Iylo JyHKy HaHocwiau 0,25 MKJI pacTBOpa, ylnapuBald IeKCaH
npu temneparype 20 —25 °C, u noBTOpsIM MIPOLELYPYy CHOBA
JI0 TIOTy4eHHMsl >keslaeMoi KoHUeHTpauuu Qymiepena (10, 20 u
30 MKI"/CMz). Hanecenue nMeHHO 3TOr0 00BhEMa TIO3BOJISIET TIO-
JydaTh ITOBEPXHOCTH, MOKPHITYIO (DyIUIEPCHOM Ha JHE JTyHKH U
Ha ee CTEHKaxX Ha BblcoTe He Oonee 2 MM. MUKpOCKONUYECKHE
UccleioBaHns (CBETOBas M IPOCBEUHBAIOMIAS AICKTPOHHAS
MHKPOCKOIIHS) TIOKa3aId, YTO TIOBEPXHOCTh IMOKPHITA HEPABHO-
MEpHO, Ha Heil 00pa3yroTCsl OTIENbHBIE H30JHPOBAHHbIE KJIACTe-
pel. Takum oOpasoM, n3ydaemble HaMH MOAM(HIMPOBAHHBIC
(dyJUIepeHOM TTOBEPXHOCTH TPEJCTaBIIsAeT COOON HE CIUIOIIHYHO
IUIEHKY (yJutepeHa Ha IOBEPXHOCTH, a M30JIMPOBAHHBIC aCCOLHa-
TBI MOJIEKYJT (DyJUIepeHa.

IIpuzomosnenue romnaexca Cego/TOTMBUHUITTHPPOIHIOH:
kommieke Cgo/TIBIT monydeH 1o OMUCaHHON paHee METOIHUKE
[2]. B xauecTBe HOJIUMEpPA-HOCUTEINS MCIOIb30BAIM IIOIUBU-
HUAnuppoauoH ¢upmsl “Merck” moit. macest 25 000 unu dap-
MaKOIEHHBII npenapar MOoIMBUHWIINPPONUAOHA “DHTepones”.
Conepxanue pymiepena Cqy B HCCIIEIOBAHHBIX KOMIIIEKCAX CO-
craisuio 0,5 — 0,66 B. %.

Komnnexe Cgy/y-yuxnooexcmpun (Cgo/y-LIJ]) monyuanu co-
rmacHo [17].

KynbTypsl k11€TOK: B Ka4ecTBE OCHOBHOM KJIETOUHOM JIMHUU B
pabote ucnonp30BalH NepeBuBaeMyo uHi MA-104. B yacti
HCCIIEI0BAaHUH HCIIOIB30BANIN TaKKe JTUHUIO A-549.

Knerku BbIpaniuBaiy B 96-TyHOYHBIX KYJIBTYpPaTbHBIX IITaH-
merax B cpene Mrma-MEM ¢ po6asnenuem 10 % ¢eranbHOM
CBIBOPOTKH TelieHKa (“Sigma”) B reuenue 24-x yacoB B CO,-nH-
KyOatope B armocepe 5 % CO, 10 00pa3oBaHHsT KOHPIYIHTHO-
ro MOHOCHOA. JIJist NabHEHIINX SKCIIEPHMEHTOB POCTOBYIO Cpe-
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Iy 3aMEHSUIM Ha OeCCHIBOPOTOUHYIO (“HOIACPIKUBAIOLIYIO”)
cpeny Urna-MEM.

VY®-00myyeHne KIETOK OCYIIECTBISUTH B CTEPHIIBHBIX YCIJIO-
BHsIX oOmyuarenem MomHOCThIO 400 W Ha pacctostauu 30 cM oT
iaHiera Oe3 IUIACTUKOBOH Kpbiiku. Crektp oliydarens
220 — 400 um. [y oTBOIA TeTIa TUIaHIIeTa Oblla OTpyKeHa Ha
1/3 B KIOBETY C IIPOTOYHOM BOJIOM, a TAKXKE MOABEPrajach I10-
CTOSIHHOW BEHTHJISILIUH B TEYCHUE BCETO BPEMEHH KCIIO3UIINH.

Tecmupoeanue K1emouHol JHCUSHECNOCOOHOCIU U Memabo-
Juzma. BeLTH BBIOpAHBI HECKOJIBKO TOKa3aTeseil KIeTOYHOro Me-
Tabonu3Ma U/Win KU3HECTIOCOOHOCTH: BOCCTaHOBIECHHE AJa-
Mapa Toiy0oro (pezazypuHa) — OTpakaeT WHTETPAIBHYIO aK-
TUBHOCTh MHUTOXOHAPHANBHBIX JETHUIPOTeHA3 M KICTOUHYIO
XKu3HecrnocoOHocTh [4]. BoccTaHoBIIEHHE TETPA30IMEBOTO Kpa-
cutenst MTT (Tuazonuia roiny0oro) — TakKe Mmokas3arellb WH-
TEHCHUBHOCTH JbIXaTelnbHOro meradomusma [7]. Ilomtomenue
HEWTPAIILHOTO KPACHOTO — I0KAa3aTellb aKTHBHOI'O MEMOPaHHO-
ro TpaHcropTa 1 3HA01HTo3a [7]. CBsA3bIBaHKE (ITyOPECIIEHTHO-
ro kpacutenst Xéxcr-33342 (Guc-OeH3MMU), TPOTIOPIIMOHATb-
Hoe koimyectBy JIHK, orpaxaer ckopocTts nposiudepariu Kie-
ToK [5,11]. AXTHBHOCTH MeMOpaHO-CBsI3aHHOTO (epMeHTa
NAD(P)H:xunon oxcunopenykrassl (EC 1.6.99.2), onxoro u3
Ba)KHBIX MEMOPAHHBIX ()EPMEHTOB OKHCIUTEILHO-BOCCTAHOBH-
TEJIBHBIX PEaKIUi U JAETOKCU(PHUKAIMH — MOKA3aTelsl OKHCIIN-
TEJBHOTO cTpecca U MeMOpaHHbIX (yHkuuit [14]. doromerpu-
qeckue 1 (GIryopruMeTprIeCcKue H3MEPEHUsI TIPOBOIUIN Ha MHO-
royHKIIMOHAIIBHOM IUIaHIIEeTHOM aHaim3arope Chameleon
(“Hydex”, ®unmnsiHus).

PE3YJNbTATbI U UX OBCYXOAEHUE

Panee namu ycranosieHo [16], uro nmokpeitas Cgy MOIUIIPO-
MIMJICHOBAsI TOBEPXHOCTh BO BCEM HCIIOIb30BAHHOM JAHAINa30He
xorneHnTpauuit Cqo (10 — 30 MKI‘/CMz) HETOKCHUYHA JUTS KJIETOK B
KyJbTYype: KIeTKH TUHUM MA-104 (JJMHUS TOYEUHOro 3IUTEIHs
3eJ1eH0H MapThIIKY) U A-549 (IpOU3BOJHOE KAPLIUHOMBI JIETKO-
ro 4esnoseka) B cpeae Mrmma-MEM o6pasyioT Ha Heil HopMalib-
HBIIT MOHOCIION, IPHYEM KOJIMYECTBO KJIETOK M MHTEHCHBHOCTD
MX OKHUCIIHTEIBHOrO MeTaboIM3Ma He MMEIOT JIOCTOBEPHBIX OT-
JIMYUI OT KOHTPOJIBHBIX KJIETOK, BBIPAIICHHBIX Ha OOBIYHOM
TUTACTUKOBOM TOAJIOKKE. AHANOTUYHbBIE JAaHHBIE I1OJYyYEHBI
namu s komruiekca  Cgo/TIBIT u  Cgo/y-IIJ1. Kommekc

Cyo/TIBIT B KOHUEHTpanuu a0 5 Mr/mi (npu conepskanuu Cgo
0,5 macc % To ecTh pH KOHIEHTpauuu 3,5 MKM) 1 HHKyOaru
C KJIeTKaMH J10 6 CyTOK HE OKa3bIBaJl BIMSHHS HU HA IJIOTHOCTh
MOHOCJIOS, HU HA MUKPOCKOITMUECKYIO CTPYKTYPY KJIETOK, HU Ha
MHTEHCHBHOCTB JIBIXaTeJIbHOr0 MeTaboin3Ma B pe3a3ypruHOBOM
TCCTC, IPUYEM aHAJIOTUYIHBIC JaHHBIC ITOJTYYCHBI IJI CaMOTO I10-
numepa-Hocurenst — [IBI1. J{ist Gonee neTanbHOTO aHak3a 1c-
TMOJIB30BAITM HAOOP JPYTUX MOKa3aTesei, OMMCaHHbIX B METO/IaX
(tabm. 1).

Kommieke Cygo/TIBIT He BAMSI Ha KIETOYHYHO mponuepa-
110, aKTHBHBII MEMOPaHHBIH TPAHCIIOPT M SHAOLUTO3, AKTUB-
HOCTh MEMOPaHHON XHHOH-OKCHIOPEIYKTa3bl — BKHOTO (ep-
MEHTa, CBA3aHHOTO C OKUCIHUTEIbHBIM CTPECCOM M JIETOKCU(H-
Kalle KCEeHOOMOTHKOB, U HAa CyMMAapHYI0 aKTHBHOCTb MHTO-
XOHJIPUAJIBHBIX JI€TUpOreHa3. ENMHCTBEHHBIM J10CTOBEPHBIM
ormareM 6buto oryre npod ¢ TIBIT B Tecte BoccTaHOBICHHS
MTT, no kommiekc Cqo/TIBII He BBI3BIBA JOCTOBEPHBIX U3ME-
HEHUH. MOXXHO NPENIONOKHUTh, YTO YCHIMBAIOIIUN TKaHEBOE
neixanue 3 dexr [TBIT cBsizaH ¢ BRICOKOI KOHIIGHTpAIHEH STOTo
MOJIMANIEKTPOIINTA, KOTOPAs 3HAYMTENBHO MPEBBIIIAET KOHIICH-
TPaIMIO B KOMIUIEKCE CaMoro QyiiepeHa. To COSAUHEHUE U~
POKO HCIOJIB3YETCSl B KAY€CTBE IIIABHOIO KOMIIOHEHTa KpPOBE3a-
MELIAIOMUX PacTBOPOB, Ha €r0 OCHOBE pa3padoTaHbl Mpenapa-
TBI, 00JTaaIOIINeE BEICOKIMH COPOIIMOHHBIMH CBOHCTBAMH, CBSI-
3bIBAIOIIME  pa3jIM4yHble  TOKCHMYECKHE  BellecTBA |
CHOCOOCTBYIOIIME HX OBICTPOMY BBIBEICHHIO W3 OpraHu3Ma
[10, 12].

Kommieke Cego/y-11J1 B MCCIENOBAHHOM JHMANa30He KOHIEH-
tparmii (0,02 — 2,5 mr/mut, uto nipu copepxannu Cgp 0Komo 21
Macc. % JaeT MOJSIPHYIO  KOHIIGHTPAILMIO  IOCIIEIHETO
5,8 —729,2 MxM) paBHO Kak 1 HocuTemb Y-L[J] Taxke He OKa3bI-
BaJTM JIOCTOBEPHOTO BO3/ICHCTBHS Ha KJIETOUYHYIO )KU3HECTIOCO0-
HOCTB U JIbIXaTeJIbHbI MeTaboJI13M, HECMOTPSL Ha TO, YTO MaK-
cumasbHas koHueHTpauus Cqy B 9TOM cityyae Oosiee ueM B 200
pa3 npesbImana TakoByro B kommuiekce Cqo/TIBII. CymiecTBen-
HBIM OTJIMYMEM BOIOPACTBOPUMEIX KOMILTEKCOB (ymiepera Cep
¢ opranmuyeckumu coexuHenusamu (IIBII, y-muxmopexcTpun u
T.IL.) OT IPYruX (HOpM, UCTIOIB3YyEeMBIX JUIsl OHONIOTHYECKUX HC-
CIICZIOBaHUH, SIBIAETCS HU3Kasl CTENEHb AaCCOLMMPOBAHHOCTU
MoJsiekyn (dymiepena. B kommiuekce ¢ y-1IJ] kaxmaas monekyna
(dymiepeHa 3aKkIr0YeHa MEXIY JBYMS MOJICKYJIaMH HOCHUTEIS U

Tabnuua. 1. Pazinynbie MeTabo/myeckue nokasaresu B Kyiabtype Kietok MA-104 B npucyrersun Cqo/IIBII (5 mr/mu) u IIBII (5 mr/mi)

Xexc’r,” OTHOCHT.
CocTtaB 06pa3sioB

ITornomenue HK,2

) NAD(P)H:xunon

3) MTT,” onr.
OKCHJOPENYKT.”” AONT. I,

(daryopecueHuus ont. mi. 550 HmM 600 /10 sun 1. npu 550 HM
Konrpons 1,37 £ 0,30 0,964 + 0,080 0,262 £ 0,015 0,291 + 0,026
IBII 1,16 £ 0,18 0,960 + 0,049 0,254 £ 0,012 0,376 £ 0,023*
Coo/TIBIT 1,23 £ 0,20 0,942 + 0,050 0,260 + 0,006 0,286 £ 0,019

n

— unKyGaums ¢ npenapartamu 24 u; > — unkyGauus ¢ npenapatamu 48 u; ¥ — I0CTOBEPHOE OTIHUKE OT KOHTPOs (p < 0,01).

Tabnuua 2. JeiicrBue kommiekca Cgo/IIBII (5 mr/mo) u IIBII (5 mr/mu) Ha Bbi3Bannyto Y ®@-o0mydenuem (400 W Ha paccrosaun 30 cm,
220 — 400 am) pOTOTOKCHYHOCTD B OTHOIIEHHH KYJbTYpbl KiIeTOK MA-104. OuneHka pe3yJbTaTOB B TECTE BOCCTAHOBJIEHHUS pe3a3ypuHa

Ob6nyuenne yepe3 60 MuH mocie J00aBICHUST PEareHToB,
JOITOJIHUTECJIbHAs umcyﬁauml 24 4 663 CMCHBI CPpEIBI,

JlmuTenbHOCTh

% OT TEMHOBOTO KOHTPOJIsS
00ay4eHHs, MUH

Wukybanus ¢ pearentamu 24 4, o6nyueHune nocie
CMCHBI CpPEJIbl, JIOTIOJIHUTEIbHAS HHKYOanus 24 4,
% OT TEMHOBOTO KOHTPOJISt

Konrpoinb cBeroBoit TIBIT Ceo/TIBIT Koupoiasb cBeToBOit IBIT Co/TIBIT
5 57,3+£5,0 76,2 £ 3,1* 106,3 i9,8*# 90,8 + 4,8 112,1 £ 3,1* 112,7 £ 6,7*
10 53,5+£5,5 71,1 £ 8,9*% 99,6 £ 8,2*# 84,2 +£3,0 86,5 £4,9 100,4 + 11,6*#
20 48,0 £ 6,0 61,0 £3,3* 84,4 + 6,1*# 79,5 £ 4,6 79,5 £ 6,7 76,0 £10,8

* — JIOCTOBEPHOE OTIIMYHE OT CBETOBOT0 KOHTpoIwst (p < 0,01); g nocroseproe otimune Cqo/TIBIT ot ITBIT (p < 0,01).
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Tabnuua 3. Teiictue Kommiaekca Cg/y-L11 Ha Bbi3Bannyio Y ®-o0myyenuem (400 W Ha paccrosauu 30 cm, 220 — 400 uvM) poToTOKCHIHOCTD
B OTHOLIEHUH KYJbTYPbI KieTok MA-104. Odayyenune yepe3 60 MuH nocsie 100aBjaeHns KOMILIEKCA, TONOJHUTEIbHAS UHKYOamus 24 yac 0e3
CMeHBI cpelbl, % 0T TeMHOBOTO KOHTPOUIsA. OLeHKa pe3yJbTaTOB B TECTE BOCCTAHOBIIEHHS Pe3a3ypuHa

HpOL[CHT JKUBBIX KJIE€TOK OT TEMHOBOTO KOHTPOJISA

0%2;::2;20;:; ﬁzg:g:g; v-LIJ1, KOHLEHTpaL¥sl, MKT/MJT komiieke Cgo/y-1/1, KOHIEHTpanns, MKT/MII
0,5 5 50 500 0,5 5 50 500
5 60,0 + 3,5 68,7+7,1 55,1 +4,1 45,3 £ 4,6* 67,8 + 7,4 59,1 £2.8 52,4 +£3,9% 43,1 £5,6% 58,9 £ 6,5
10 44,0 £ 3,6 40,5+ 7,6 35,5+ 3,4*% 36,8 £2,9% 39,8 + 4,8 35,7+2,3* 31,9 £4,6% 30,7J_r3,0*# 31,6 £6,7*

* — JIOCTOBEPHOE OTJIMYKE OT CBETOBOTO KOHTPOJIs (p < 0,05); o noctoBeproe orminune Ceo/ y-LIJ ot y-1IJT (p < 0,05).

MBI UMEEM €10 (PAaKTUUIECKU C M30JMPOBAHHBIMU MOJICKYIAMU
Coo [2]-

YOA-0o0nyueHne KIETOK B MPHUCYTCTBHHA — KOMILIECKCA
Cyo/TIBIT mpoBoauu 1o AByx cxemam: 1) uepe3 1 u mocie jio-
GaBiieHUs B Cpely KOMIUIEKCA KJIETKH OOIydaad U OCTaBIISUIU B
Toii ke cpeze Ha 24 4 B CO,-uHKyOarope, mociie 4ero onpe/ens-
JIM KJIETOYHYIO JKH3HECTIOCOOHOCTD; 2) MHKYyOAIus KyJIbTYpHI C
KOMIUTIEKCOM 24 4, IOJIHAs 3aMeHa KyJIbTypallbHOW Cpeabl, 00ITy-
4YeHHe U MOCeNylolas HHKyOaus 24 4, 1ocjie 4ero oleHuBa-
JIOCh COCTOSIHUE KJIETOK B Pe3a3ypruHOBOM TecTe. OueBHIHO, UTO
BO 2 BapHaHTE MBI UMENHN JEJI0 TOJIBKO C ‘“BHYTPHUKIECTOYHBIM
(yIuIepeHOM, IPOHUKIIUM B KJIETKU U/WIH PACTBOPEHHOM B JIH-
nuHOU (aze MeMOpaH, a B | emie u ¢ QyuiepeHom, coaepixa-
IUMCS B Cpejie KyIbTHBUpoBaHus. IIpu o0enx cxemax sKcrepu-
MeHTa HaOmonaics 3amuTHbii 3¢ pext Cqo/IIBII B oTHOLICHUH
BbI3BaHHOUH YDA (orotokcuunocTu (Tadm. 2). B 1 ciyuae a¢-
(exr ObL1 GoJIee BHIPAXKEHHBIM, OJHAKO U IIPH 2 CXeMe IpU JJIH-
TeJILHOCTU 00my4eHus 10 MUH KOMIUIEKC HOCTOBEPHO CHMKA
¢dororokcuyeckuii 3ppext YDA. Ilpu 1 cxeme sKkcrepumMeHTa
3¢ ekt KoMIUIeKca Beeria ObUT JOCTOBEPHO 0OJiee BBIPAXKEH MO
cpaBHeHHO ¢ uucthiM IIBII, a npu 2 — Tonbko mpu 10-MuHYT-
HoM o0mydenun. Takum o6pasom, komreke Cqo/TIBIT 3amumia-
€T KJICTKU OT NoBpexieHus YDA-001ydeHHEM, YTO COTacyeTcs
¢ paHee OIyOJIIMKOBAHHBIMU JaHHBIMH [ 13], Kor/a ucciemnoBaiu
TaK HasbIBAEMYIO “TYOKy s paukanos” (“Radical Sponge™”)
— ounnieHHbIH KoMimieke Cg ¢ TIBIT mo:. maccoit 60 — 80 k/]a

Tab6nuia 4. DoroauHamuueckuii 3dekT KpucTaLmmyeckoro ¢y.i-
aepena Cgg (10 MKr/cm?) Ha KyasTypy KieTok MA-104 nox Boszeii-
cTBreM a3uaa Na M HEeKOTOPBIX AHTHOKCHIAHTOB

Konrpoins K?[;?;gg;: Co Ceo + npemapar
Aszux Na '
100,0 + 3,7 80,0 + 2,8* 36,7 £0,35% 62,1 £1,3*"
con’
100,0 +2,7 108,8 +3,4* 89,4 +3,1* 87,4 £ 3,0%
COJ1 + rnyraTnon-SH *
100,0 + 3,2 - 45,5+ 1,8* 45,2 £2,5%
I'unokcen *
100,0 +3,3 100,0 + 1,7 51,7 £2,0% 96,8 £2,1"

Knerku BbIpammBanu 1 cyTku, Jjanee pocToBasi cpejia 3aMEeHsIach Ha OEcChIBOPOTOY-
HyIO U JOOaBJISUINCH COOTBETCTBYIOIIME PEAKTUBBI, [OCIC YEro ILUIAHIICTHI 00Iydau
TaJI0reHOBOT JIaMIIOH (0K0J10 45 MW/cm®) U JI0TIOJTHHTEIEHO HHKYGHPOBAIH B TEMHO-
Te 24 yac. TecT-MeTO OmpeaeneHus KISTOUHOM KH3HECIOCOOHOCTH — BOCCTAHOBIIE-
HHe pe3azypuHa. Pe3ynbraTsl npeicTaBieHbl B % OT KOHTPOJIS (MHTaKTHbIE KIETKH).

* — JocToBepHOE OTINYHe OT KOHTpois (p < 0,01); + - mocroBeproe oTinane ot Cq 63
npemnaparos (p < 0,01).

!'_ asux Na B koHIL 25 MM, oburyuenue 15 MuH.;

? _ pexomGumantHas COJl w3 apoxokeii (pexcom) 10 mMxr/mi (oxomo 0,34 MkM),
obuyuenne 10 muH;

- sputpormTapHas yenosedeckas COJL (apucon) 10 MKI/MIT IIFOC BOCCTAHOBJICHHBII
raytatioH 100 mxr/mi (325 MkM), o6myuenne 30 MuH;

* _ runokcen (omaden) 40 Mxr/mi, oGnyuenne 10 Mu.

B MossipHoM otHoureHun 0,42 —0,67:1 1 nmokazanu ero 3aiuT-
HBIH 3QQEKT B KyJIbType KEPaTHHOIIMTOB YEJIOBEKA B OTHOIIIC-
HUM  (POTOTOKCHYHOCTH, BBI3BaHHOH oOmydeHuem YDA,
OIHOBPEMEHHO KOMILIEKC HE BBI3BIBa] KaKOH-MHO0 (POTOTOK-
CHUYHOCTH NpH 00Iy4eHUU BUIUMBIM cBeTOM. OnTuManbHas 3a-
IIUTHAsT KOHLEHTpauusi Komriuiekca coctasisa 10 —40 mxM.
ABTOPBI MPEINOIOKUIH, YTO 3aUTHBIH d3PPekt Cqy oT YD-110-
BPEXKJCHUI CBSI3aH C €ro CIIOCOOHOCTBIO MPOXOAUTD Yepes3 Kiie-
TOYHBbIE MEMOpPaHbI U JIOKAJIM30BATHCS ITPEUMYIIECTBEHHO B MU-
TOXOHIPHUAX, KOTOPBIC ABIAOTCA OAHUM U3 OCHOBHBIX UCTOYHU-
KOB aKTUBHBIX (OPM KHCIOpPOAA MPH KIETOYHOM CTPEcce pas-
JIMYHOW MPUPOABI, B TOM YHCIIE BBI3BaHHOM YDA-00IIydeHreM.
HexoTopsie sKcriepuMeHTalIbHBIE TaHHbIE TOATBEPKIAIOT TaKoe
BHyTpHKJIeTouHOE pacnpenenenue Ceo [9].

Henb3s nve ormeruts (Tabn. 2), uto cam mo cebe MOIH-
Mmep-Hocurens [IBII Takixke umen 10CTOBEpPHOE 3aIUTHOE JEi-
CTBHE ¥, YUUTHIBAsI €O BBICOKYIO KOHIIEHTPAIHMIO, 3HAYUTEILHO
MPEBOCXOLIIIYIO TONI0 B KoMiuiekce Cgp, OHOTOTHUECKHE d(-
¢extnl kommiekca Cego/TIBIT MOryT X0Tsl ObI YACTHYHO OTIpE/e-
JSITBCSI CBOMCTBAMMU IOJIMMEPa-HOCHTES], HCIIOJIB30BAaHHOTO IS
cosroOmIn3amu QyiepeHa, HepacTBOPHUMOTO B BOIHOM Ccpe/ie.

OtH PE3ynbpTaThl JUAMETPAJIBHO OTIINYAKOTCSA OT BJIIUMSAHHUSA Ha
Bb3BaHHYI0 VYDA (oroTokcnaHocTh Komruiekca Ceo/y-1IT
(Tabnm. 3), KOTOpBIH BO BCEM /IMAlla30HE KOHIICHTpAIMH
(0,5 — 500 MKr/mMi1) yeuIMBalI MHAYHHPOBaHHYI YDA TOKCHY-
HOCTh. HanbospIas akTHBHOCTH HAOIOAaIach MPU KOHIICHTpa-
usx 5 — 50 MKr/MJI, OJIHAKO TOJIBKO MPU KOHIEHTPAIUH KOM-
wiekca 50 MKr/MII €ro JeHCTBUE JOCTOBEPHO OTIMYATIOCH OT
Hocureiss — y-11J1. Takum o6pa3omM, 31ech JeHCTBUE KOMILIEKCa
B elwe OosIbIIell CTeNeHH ONPEeAessUIOCh XUMHYECKUM CTPOCHH-
€M HOCHUTeJISI HeCMOTPsL Ha TO uTo 101t Cgp B KoMILIekce ¢ y-LIJ1
cocrapisiia okoino 21 mMace. % u, cieoBaTeNbHO, €ro KOHEUHas
KOHIIEHTPALHs B cpejie ObUla 3HAUUTENIFHO BBILIE, UM B CIIydae
komriekca Cgo/TIBIT — TONBKO MPH MUHUMAIBHOM U3 UCHIONb-
30BaHHBIX KOHLEHTpamuii — 0,5 MKr/mMin  (KOHIEHTpaIus
Ceo — 5,8 MKM) ona Gru3ka ¢ TakoBoii B Cyo/TIBIT (3,5 MKM).

ITonyueHHble pe3yabTaThl HAXOATCSL B COOTBETCTBUU C JaH-
HBIMH JINTEPATYPHI [6], OAHAKO B UTHPYEMOii paboTe (OTOTOK-
cuunocTh kommekca Cyo/y-11JT Obia ropasno Gosee BeIpakeHa
— yxe npu koHueHTtpauuu 1 MkM u obmyuenun YDA 10 mun
ABTOPHI HAOMIONAIM TIOYTH IOJHYIO THOETb OSIMHUTETHAIbHBIX
KJIETOK XpyCTallMKa YeIoBeKa B KyJIbType, B TO BpeMsl Kak B 00-
JIACTH BUJMMOIO CBeTa Ipenapar He o0aafan (OTOTOKCHUHO-
cTbi0. Takum 00pa3oM, B 3aBUCHMOCTHU OT IPHPOIBLI HOCUTEIIS,
UCTIONIB3yeMOoro st corobOmmzarmu Qysepera Cgy, TOCITE-
HUI MOXET SIBISATHCS (POTOCEHCUTHU3ATOPOM HITH (DOTOTIPOTEKTO-
pom. IToxazano, uro IIBII, koTopblil O (PU3MKO-XUMHYECKUM
CBOWCTBaM TOMO0CH CHIBOPOTOUHOMY aJIbOyMHUHY, CHIIKAeT 3a
CUET HTOr0 TOKCHYHOCTH Pa3IMYHbIX COSTUHEHUH 1, BO3MOXHO,
tokcnaHOCcTh ADK, renepupyeMsIx QyiiepeHaMu npu o0myde-
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EFFECT OF THE NATURE OF POLYMER MATRIX AND STATE OF FULLERENE C60 ON ITS
PHOTOTOXICITY STUDIED IN VITRO

M. Yu. Eropkin, L. B. Piotrovskii, E. M. Eropkina, M. A. Dumpis, E. V. Litasova, and O. I. Kiselev

Institute of Influenza,, Russian Academy of Medical Sciences, ul. Prof. Popova 15/17, St. Petersburg, 197376, Russia

Biological effects of water-soluble inclusion complexes of fullerene C60 with poly(vinyl pyrrolidone) (C60/PVP) and gamma-cyclodextrin (C60/g-CD) as
well as solid C60 (C60-coated surface) on cell viability have been studied in vitro. It is established that both inclusion complexes (in a broad range of concentra-
tions) and solid fullerene coatings are nontoxic in the dark for the cell of all lines tested. In contrast, under intense UV illumination, the C60/PVP complex reli-
ably protected test cells from the UV radiation damage, whereas the C60/g-CD and fullerene-coated surface exhibited pronounced phototoxicity. Moreover, so-
lid fullerene caused a photodynamic effect under irradiation with both UV and visible light. The radiation damage could be blocked by some antioxidants (e.g.,
hypoxen) and singlet-oxygen scavenger (sodium azide). This is evidence for the participation of 1O2 in phototoxicity manifestations. The results indicate that
the biological properties of fullerene C60 in vitro depend on its aggregate state, form of solubilization, and, probably, the nature of solubilizing medium.

Key words: Fullerene C60, y-cyclodextrin, poly(vinyl pyrrolidone), cell culture, illumination, phototoxicity





