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POTENTIALPHARMACEUTICALAGENT
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Abstract. The study is devoted to 8-oxo0-2'-deoxyguanosine (8-0x0-dG), which is used as a biomarker of
oxidative damage to DNA and its associated diseases. The study is based on the hypothesis put forward by the
authors about the ability of 8-0x0-dG, which is the main product of DNA oxidation, to act as a signal molecule that
activates cell resistance to nonspecific stress and DNA repair. In addition to studying the molecular mechanisms of
the action of 8-oxo-dG, the authors have carried out an investigation of the effects that they caused on the
organism level.
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AnHotamus. MccnenoBanue mocBsmieHo 8-Okco-2’-1e30KeuryaHo3uny (8-0xo-dG), KOTOPBIi HCIIONB3YETCS B
KauecTBe OMOMapkepa okuciuTenbpHoro nopexaenus JJHK u conpsbkeHHBIX ¢ HUM 3a0oneBaHuii. B ocHOBe mccie-
JIOBaHUS JIGKUT BBIJIBUHYTAs aBTOPAMH TUIIOTE3a 0 CHOCOOHOCTH 8-0X0-dG, SIBISIOIErocs «IIIaBHBIMY P OLYKTOM
oxucienust [IHK, BbICTyaTh B poJiIM CUTHAIILHOM MOJIEKYIIbI, aKTHBHPYIOIIEH YCTOHUYMBOCTD KIIETOK K HecIien(u-
yeckomy crpeccy u penaparto JJHK. [Tomumo n3ydeHust MOIeKyIsIpHBIX MEXaHU3MOB JIeHcTBUS 8-0x0-dG, aBTO-
paM¥ IpOBOTUIIOCH UCCIIEIOBAaHHE BHI3BIBAEMBIX UM (D (EKTOB HA OPTaHM3MEHHOM YPOBHE.
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S KiroueBnie ciioBa: 8-0x0-dG, broMapkep, CUTHaJIbHAS MOJICKYITa, (DapMalieBTUIEeCKUM arcHT.
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2 8-Okco-2’-ne3oxcuryano3ut (8-oxo-dG) W CONPSDKEHHBIX C HUM 3a001eBaHuil. YPOBEHD
E o0pa3syeTcst B pe3yibTaTe He()epMEHTaTHBHOIO 8-0x0-dG B JIHK moBbimaercs Ha ¢oHe BOC-

M cB00OOIHOPAIMKATIBHOIO OKUCIICHUS 2’ ~1€30KCH - MaJIUTENbHBIX U aJUIEPTUYECKUX PEeaKLHil, OH-
R 9

g. ryanosuHa (dG). [Tpu 3TOM OKHCISITBCS MOXET KOJIOTHYECKUX, ayTOMMYHHBIX, HEpoaereHepa-

T KaK T'yaHWH HYKJIEOTH/IHOTO TTyJIa, TAK M HyKJIeo- THUBHBIX 3200JI€BaHUI, HECTICITU(PHUECKUX CTpec-
Z 3un B cocraBe JIHK. Bonee nByx necsruierui coB u crapenus [1]. brnaronaps pabore creru-
< 5T0 COENMHEHUE MCIONB3YETCs B KauecTBe OUO- nyeckoro ¢pepmenta penapaunu JJHK — 8-oxco-

p=

© Mapkepa okuciauTenbHoro nospexaeHus JHK ryaanH-{HK-rmukosunaset (OGG-1) —mocie ye-
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TpaHEHHsI OKUCIUTEIBHOTO CTPecca COIepKaHHe
8-0x0-dG OBICTpO BO3BpaIlaercs kK 6azaabHOMY
ypoBHIO. ClieayeT OTMETHUTh, YTO OKHUCICHHBIN
HYKJICO3U]| BCErna MPHCYTCTBYET B JICTEKTHPY-
embix konuuectBax B JJHK 3mopoBrix u HE nc-
MBITBIBAIOIINX OCTPOTO CTPECCA JKUBBIX OpTaHU3-
MOB BCEX M3BECTHBIX CHCTEMATHYECKHX TPYIIII.

J17151 KOMMYECTBEHHOTO ONpeeieHUs 8-0X0-
dG B JIHK wucnonb3yercst psi aHATHUTHYSCKUX
MeTo10B. OTHUM M3 CaAMbIX TOYHBIX U YyBCTBU-
TENbHBIX SIBIAETCA pEAIM30BAHHBIN B HAIIEH J1a-
OopaTopuu MeTo]| BBICOKOA(()EKTHBHOM KH IKO-
CTHOU XpoMaTorpaduu ¢ aMIepoMeTpUIECKO
nerexmueit [3].

JmutenpHoe Bpems 8-0xo-dG paccMaTtpu-
BaJICS UCKITIOUUTEIBHO KaK MOOOYHBIH TPOIYKT
OKHCIIMTENBHOr0 MeTab0IM3Ma, CIIOCOOHBIN OKa-
3aTh MyTareHHbIH dQQPEKT U «BPEIHBIN» IS
kierku. OaHaKo B MOCHeNHee AeCSITHIIETHE TT0-
SIBUJIOCH MHOXXECTBO COOOICHHH, CBHJIETENb-
CTBYIOIIUX O TOM, YTO OKHCIJICHHBIE MOJICKYIIbI
(HarpuMep, POIYKThI IEPEKHCHOT'O OKUCIICHHS
JUTHUIO0B) TPOSIBIISIFOT OMOJIOTUYECKYIO AKTHB-
HOCTb, B YaCTHOCTH, PEryIUPYs OKUCITUTETbHBIH
CTaTyC KJIETKH.

Mpsl npenmonoxim, 4to 8-0xo-dG, kak
«rmaBHBI TpoayKT okucienus JJHK, Taxke cro-
coOeH BBICTYIATh B POJIY CUTHAILHON MOJICKYJIBI,
AKTUBHPYIOILEH YCTOWYMBOCTh KJIETOK K HECIIE-
nugudeckoMy crpeccy u penaparuio JJHK. He-
KOTOpBIE MOITBEPKACHNU ST TON TUIIOTE3bI TPHUCYT-
CTBYIOT B MHUPOBOW IIUTEpaType, B YACTHOCTH,
cepusi paboT KOPEHCKOM TPYIIITBI HCCIIeNoBaTenei
MPOAEMOHCTPHPOBAJIA IPOTHBOBOCTIATTEIBHBIN U
HMMYHOPETYIHPYIOIIHi 3¢ (eKThI CBOOOTHOrO 8-
0x0-dG, KOTOpBIid pea3yeTcst 3a CUeT ajulocTe-
pUYeCKoro B3auMoeicTBus Hykieosuaa ¢ I ' TD-
azamu cemeiicTB Rac, Ras u Rho. 13 npyrux wuc-
TOYHUKOB HU3BECTHO, YTO 8-OKCO-TyaHHUH (8-0X0-
Guo) anocTepryuecKkd akTUBHPYET GepMeHT pe-
naparu OGG-1, mpu 3ToM 00pa3yrOIIHIACS KOM-
TJIEKC CHOCOOEH ellle M OCYIIECTBIATh «00pat-
HYIO CBSI3bY», aKTUBUPYsl 00pa30BaHHE aKTHBHBIX
¢dopm kuciopona yepes kackaa [ ' Td-a3pl Ras-1.
Bwmecte ¢ Tem 8-0x0-dG B cocraBe JJHK crmoco-
OCH yCHJIMBATh DKCIPECCHIO TCHOB M 3aITyCKaTh
ee Ha IPOMOTOPAX, CIIOCOOHBIX PUHUMATH CTPYK-
Typy KBaJpyIuleKca, KOTopas 3aTpyAHseT moca-
Ky monumepas [4]. Takum oOpazom, gaHHOE CO-
SMIMHEHNE MOXKET SIBJIATHCS HE «BPEIHBIMY MPO-
JYKTOM OKHCJIEHUS, a SIUT€HETUYECKON METKOM

B JIHK u curHampHOW MOJEKYJIOH — B CBOOOJ-
HOM BHJIE.

[Ipu 5TOM OCHOBHBIM HCTOUHHKOM CBOOOJ-
Horo 8-0x0-dG, BEpOSITHO, SABJISACTCS B IEPBYIO
ouepens He pertaparst JJHK, B xone kotopoii, kak
MIpaBuJIO, BhIIEUIsLeTcs 8-0x0-Guo. Hykneoznap
[UTOILIA3MATHIECKOTO ITyNa IMOIBEPTaloTCsi CBO-
00/IHOpaIMKAIBHOMY OKHCIICHHIO JaXKe Jierde,
yem Bxoasgmue B coctaB JJHK. Bronne Bepost-
HO, YTO IMEHHO OHH 32 CUET BHICOKOH KOHIIEHTPa-
UM, IOCTYITHOCTH TS PaTUKAJIOB M HU3KOTO OKHC-
JIUTEITLHO-BOCCTAHOBUTEIEHOTO TIOTEHIIAAIA, SIB-
JIIFOTCS. OCHOBHBIM aHTHOKCHIAHTHBIM OyhepoM
kietkd. 8-Okco-dG, 1Mo HEKOTOPBIM UCTOYHHUKAM,
MPOSIBIISIET OOJiee BBIPAXKEHHYIO aHTUOKCHJIAHT-
HYIO aKTUBHOCTb, YeM psijl (apMaleBTHUIECKHX
IpenaparoB 3Toi HampasiieHHOCTH [2]. Tem He
MeHee OMOJIOTHYECKY0 poiib 8-0x0-dG Henb3s
CBECTH TOJNBKO K «IPSMOMY» TIEpeXBaTy aKTHUB-
HbIX (opm kuciopona (ADPK).

Bnusinue sx3orennoro 8-oxo-dG Ha comep-
*aHue okucieHHoro ryannHa B JJTHK Obuto usy-
YeHO HaMH Ha OpraHU3Max pa3IHYHbIX CHCTEMa-
Tudeckux rpynmn. Jpoxxu Saccharomyces
cerevisae, KJIETKH SIMYHUKA KATAWCKOTO XOMSUKa
U TUIOAOBEIC MyIIKH Drosophila melanogaster,
MOABEPTHYTHIE BO3JICHCTBUIO SK30I€HHOTO 8-0X0-
dG (1MkM HyKIT€031/1a BHOCHJICS B KOPM HITH KYJ1b-
TypajbHYIO CpENy), AEMOHCTPUPOBAIH O0JIee HI3-
KHE yPOBHHU OKUCTHTENBHOTO moBpexaerns JJHK,
HEXEIT OPraHM3MbI KOHTPOJBHBIX rpymil. OJJHAKO
BO BCEX MOCTABIICHHBIX HAMH SKCIIEPUMEHTAX YKa-
3aHHBIA 3 PEKT MPOSBISLIICS TONBKO Ha CTaphIX
WM TIO/IBEPTHYTHIX HECTIEM(DUIECKOMY CTpeccy
o0BeKTax. DK30TeHHBIH HYKIC03U 1 He TIPUBONIT
K YMeHbIIIeHUI0 conepxkanus 8-0xo-dG B JJHK
HIKE 0a3aIbHOTO YPOBHSI, XapaKTEPHOTO JIsL 3710-
POBBIX KJIIETOK M TKaHEH. DTO XOPOIIIO COracyer-
Csl C TIPUBEICHHBIMH BBIIIC JAHHBIMU 00 «00pat-
Hol cesi3m» penapaunu JJHK u reneparun AOK.

[Tpu napannensHOM (C OHON TPOOBI KIile-
TOK) XpoMarorpapuieckoM aHai3e CopepKa-
HUS OKUCJICHHOTO TYaHHHA B HYKJICOTHTHOM ITyIIe
u BeIcokoMonekyisipHoir PHK Obu1o BEIsIBIIEHO,
YTO DK30TeHHBIN 8-0X0-dG Takke MPUBOAUT K
COKpAIIEHUIO OKHCIHUTEIBHOTO MOBPEKIACHUS
PHK. Onnako 510oT 3¢ (eKT 3HaUUTEIILHO MEHEee
BBIpa)keH, ueM aHanoruusbiil ang JJHK. Taxum
00pa3oM, MOXHO TPEATOIOKHTE, 4To 8-0X0-dG
BBICTYIIAET B POJIM HE TOJIHKO AaHTUOKCHIAHTA, HO
u akTuBaTopa penapauuu JHK.
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OTxaenbHO cieAyeT OTMETHTh, uTo dG,
HEOKHCIIEHHBIH MpemecTBeHHNK 8-0x0-dG, uc-
MOJIb3yEMBbIil B aHAJIOTUYHBIX KOHIICHTPAIUAX 1
YCIIOBUSIX, BBIPAXKEHHOTO AP eKTa CHIKECHHSI CO-
nepskanus okuciaenHoro ryannaa B JJHK u PHK
HE BBI3BIBACT.

He MeHee Ba)kHBIM, HEXEITU U3yYCHUE MO-
JIEKYJSIPHBIX MEXaHU3MOB JercTBus 8-0x0-dG,
SIBJISIETCSI MCCIICIOBAHKE BBI3BIBAEMBIX UM 3 (-
(eKTOB Ha OPTaHM3MEHHOM YPOBHE.

B oskcnmepumentax Ha Drosophila
melanogaster Hamu OBIJIO MOKa3aHO, YTO DK30-
reHHbI 8-0x0-dG OKa3pIBaeT MpOTEKTOPHOE JICH-
CTBHE Ha 3THX HACEKOMBIX B YCIIOBHSX TEIJIOBOTO
moka. [Ipu 3ToM cokpamaercst Kak ObIcTpasi TH-
0eITb TIOIBEPTHY THIX TEIIOBOMY IIIOKY UMAro, Tak
U OTCpOUYCHHAas, HaOmiojgaeMas y JUUYHHOK
Drosophila Bo Bpemst meramopdo3a. [Iporexrop-
HbIH 3 dekT 8-0x0-dG peamsyercs B IIMPOKOM
nuana3one konmneHTparuit (or 1 HM mo 1 MxM),
YTO CBHJICTENILCTBYET O €r0 CUTHAJIBLHOM MeXa-
Huzme. [Ipu aTom HE 8-0KCOaZeHO3MUH, HU 2’ -]Ie-
30KCHTYaHO3UH HE OKA3bIBAIOT aHAJIOTHYHOT'O JIEH-
CTBUsI, HECMOTPSI Ha CXOJICTBO CTPYKTYPBI.

Crnenyer OTMETUTB, YTO MPOTEKTOPHBIN
a¢dekt 8-0x0-dG B yCIOBUSIX TEIUIOBOTO IIIOKA
HeIb3s 000CHOBATH €r0 AaHTHOKCHIAHTHBIM JIeH-
cTBUEeM OO0 BiausHUEM Ha penapaiuio JJHK.
BozneiicTBue BEICOKOH TeMIIepaTypbl HE CBOAUT-
Csl K OKUCIIUTENTFHOMY CTPECCy, M 3a YCTOWYH-
BOCTh K TEIIOBOMY IIOKY OTBEYAIOT 0COObBIE
OMOXMMHYCCKHE U (DU3HOIOTUYCCKUE PEAKIIHH.
Takum o6pazoM, 8-0x0-dG MokeT OBITh CHTHA-
JIOM HecIenu(pUYECKOro cTpecca U OIHUM H3
9HJ/IOTEHHBIX areHTOB, 00OYCIIOBIMBAIOIINX PeaK-
IIUFO TIPEKOH TUIIMOHUPOBAHS (TTOBBIIIICHUS YCTOM-
YHBOCTH OpraHH3Ma K CTPECCOBOMY (QaKkTopy pu
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HEOTHOKPAaTHOM €ro BO3JEWCTBUH C BO3pacTa-
OIIe MHTEHCUBHOCTHIO).

Hccnenoranust OMOIOrUIeCcKoi poiu 8-0X0-
dG TOnpKO HAYMHAIOTCS, OJHAKO TOIYYEHHBIX
JaHHBIX YK€ JOCTaTOYHO, YTOOBI C/IENaTh BbI-
BOJI 0 HAJTMYHMH Y 3TOTO COSTUHEHHS BHIPaKEHHOM
ouoperynstopHoll aktuBHOCTU. Bonee toro, cy-
IIECTBYIOT MEPCHEKTUBBI HCIIONBb30BAHUS 8-0X0-
dG B KauecTBe JiekapcTBeHHOTO npenapara. dap-
MAaIEeBTUYECKH 3HAYMMBIM MOXKET OKa3aTbcsl Kak
MIPOTEKTOPHOE IEWCTBUE OKUCIIEHHOTO HYKJI€03U-
Jla TIpH Hecnenu(pUIecKoM CTpecce, Tak M BO3-
MOXXHOCTh aKTUBHpOBaTh penapanuio [JHK, Biu-
STh Ha TEUEHHE MMMYHHBIX PEaKlui U 3a cuer
B3aumozencTeus ¢ maibiMu [ Td-azamu perynu-
poBaTh KIETOUHOE JBWKEHHE (BKIIOYAsi MeTa-
CTa3MpPOBAHUE OITYXONEBBIX KIETOK), CEKPEIHIO
1 npostrdeparuio.
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