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B anpec SkcneptHoro Coseta MOO P LA (M. Boromonosa) npmMxogaT 3anpochl 0
NpaBAMBOCTN CBEAEHWNA 06 NCNONb30BaHNN BOL NUTbEBbIX, 0DOraleHHbIX ynnepeHamMm ans
neyeHuns onabera.

Ot 60nbHbIX U OT AmMabeTnyeckux obwecTs NPUXOAAT 3anpochkl AaTb OTBETbI HA TEKCThI
CNNIEOYIOWENO COOEPXAHUWA. MNMprnBoamm TEKCT AN KOMMEHTapWs, HO He B 3HaK
cornacusi ¢ HUM, Hanpumep:

«Ponb yyacTns cBoboaHbIX pagnkanos Kucnopoga B 06pasoBaHum caxapHoro gnaberta n ero
OCNOXHEHWI B HACTOSIWEE BPEMS Y MEOUKOB HE Bbl3blBaeT COMHEHUIA. [10 aTOM NpuynHe
0OHVM 13 0653aTeNbHbIX KOMMOHEHTOB KOMMNEKCHON Tepanuy caxapHoro anaberta u ero
COCYOMUCTbIX OCNOXHEHUI ABNSEeTCa NPUMEHEHNE aHTUOKCUAAHTHOW Tepanuu,
CnocobCTBYOWEN 3aMeANEHNIO Pa3BUTMS U NPOrPeCcCMpPOBaHNS COCYANCTbIX OCNOXHEHNI
nmaberta.

«JlekapCcTBEHHaa Tepannsa MeTabonnyeckmx HapyLWweHniA NPy MHCY TIMHHE3aBMCUMOM CaxapHOM
nnabete He Bcerna acpdpekTBHA, NpenapaTbl MOryT okasbliBaTb NODOYHOE AencTBUE, UX
CTOMMOCTb OOCTaTo4yHO BEnuka.

OnHUM 13 anbTepHaTMBHBIX METOAO0B KOPPEKLMM 0OMEHHbBIX MPOLIECCOB SABNSIOTCA NPUPOLHbIE
doakTopbl 1, B HACTHOCTU, MUTbEBbIE MMHEpPa/IbHbIE BOAbl, KOTOPbIE NPU onpeneneHHbIX
pexuMax ux npuema MoryT agoPeKTUBHO CHMXaTb MHCYTMHOBYIO PE3UCTEHTHOCTb,
CNocobCcTBOBATHL YCUNEHMIO CEKPELNM MHCYNHA B MUWEBAPUTENBHOM NEpPUoaE,
oNTMMM3MPOBaTb MeTabonnyeckne peakumm».

Ocoboe 3HayeHve B CBA3N C 3TUM MMEET MUHEpanbHas BoAa , akTMBMPOBAHHAsA oynnepeHamu
(C60HyFnN). MopaTtmpoBaHHbiii pynnepeH C60HyFn — 310 yHMKanbHoe obpasoBaHme,
JenCcTBMe KOTOPOro HanpasneHo Ha BOCCTaHOBEHNE HAPYLIEHHbIX PYHKUWIA KaK Ha YPOBHE
KNEeTOK, OpPraHoB 1 CUCTEM OPraHoB, Tak 1 HA HOPMAaNM3aUN MHOMUX BMOXNUMNYECKNX
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nokasaTtenei LenocTHOro MakpoopraHmama. Bcé ato peannayetcsa 6narogaps ynyyieHuo
afanTaTUBHBIX, MMMYHHbIX, 0OMEHHbIX 1 penapaTrBHbIX NPOLECCcOoB. [napaTMpoBaHHbIi
oynnepeH NnoaaepXxunBaeT eCTECTBEHHbIN banaHc MeX Ay paavkanaMmu 1 aHTUOKCMAAHTaMn B
opraHvma3me, Npu 3TOM MOBLIWAETCSH CHAOXEHNE OpraHn3mMa aHepruei, BbiIBOAATCS 60NbHbIE
KNneTku, a 300poBbiM 0becneynBalTcs naeanbHble YCNoBust Ans KOMPOPTHOro
cylecTBOBaHUSA. MHOrme yyeHble CBA3bIBAKOT 3TW CNOCOOHOCTN Py NNEPEHOB C UX
MNPOOKCUAAHTHBIM U @HTUOKCULAAHTHbIM AENCTBUEM, YEMY NMOCBSALWAIOT CBOW UCCNEea0BaHNS
YHuKanbHble cBoiicTBa BoAbl «SVETLA» 06bSICHAOTCS €e CNOCOBHOCTbIO NoaaepXunBaTb
yCTON4YMBbIA BanaHc Mexay Konm4yecTBoM 06pasyowmnxcst paankanos U KONMMYECTBOM
AHTMOKCUOAHTOB MW, B cnyyae 60ne3Hn, NprBoANTb OpraHnuam B 310 cbanaHcmpoBaHHOE
COCTOSHME.

MeHHO ¢ 3TUMKM CNOCOBHOCTSMU 1 CBA3aHbl CaMble pasHble, YXXe ONMCaHHbIE B MEAULIVHE U
LoKa3aHHble KNIMHNYECKM TepaneBTudeckne agppekTbl BOAbl Kak B NpounakTuke, Tak n B
NeyYyeHnn camblx pasHbix 3aboneBaHunin, BKNYas caxapHblii amabet. Tak, B 4HaCTHOCTH,
rmopatnpoBaHHble doynnepeHsl C60HyFN:

- ABNSIIOTCH «Pa3yMHbIMU» U ONUTENbHO AENCTBYIOWNMN aHTUOKCUOAHTaMUN, KOTOPbIE He
TONbKO HOPMAaNU3yOT MNPOLLECChl NEPEKUCHOIO OKUCNEHMS NMNNO0B U NMUNUAHbBIA COCTaB
KNEeTOYHbIX MEMOPAH, HO 1 3aWMWatoT, aKTUBMPYIOT CUCTEMbI COOCTBEHHON aHTUOKCUAAHTHOM
3alWnTbl B OpraHn3me;

- NMOBBIWAKOT YCTONYMBOCTb KNETOYHBLIX MEMOpPAH K BO3AENCTBMIO HEONAronpraTHbIX oakTopoB
1 BOCCTaHaBNMBAIOT HapyWeEHHOE SHEProcHabXeHne BHYTpY KNeTok;

- 30 (pekTBHBI NPy 3aboneBaHMAX NOAXENYA0YHON Xenesbl, B T.4. U MPU pasnnyHbIX hopmax
nnabeta;

- obnapalT aganToreHHbLIMU U aHTUCTPECCOPHBIMU CBOMCTBAMU, YTO CBS3AHO C
NONOXUTENbHBLIM BIMSIHUEM Ha (OYHKLMW LLEHTPaNbHOW HEPBHO CUCTEMBI, & TaKXe CMOCOOHbI
3awWwuwaTh HEPBHYIO TKaHb OT MOBPEX AAIOWEro AencTBmS CBOOOAHbIX paanKanos;

- obnaparT 4NNTENbHLIM aHTUFUCTAMUHHBIM U MPOTUBOBOCMANNTE NbHBIM LEACTBUEM;

- 3aWMWA0T CepaeyYHO-CoOCyANCTYIO CUCTEMY OT PasBUTMSA NATONOrMNA, CBA3AHHbIX C
aTepocKknepo3oM, a Takxe agp(PEeKTUBHO NOAABNSAT NPUYUHBI BOSHUKHOBEHNS CaMOro
aTepockneposa;

- B Luenom, obnagatoT obwmM NoNoXnTeNbHbIM 4eACTBUEM, HANPaBNEHHbIM HA NOAAEPXKY
HOpManbHO (PYHKLIMOHUPYIOWEro OpraHm3ma 1 Ha TOPMOXEHWE Pa3BnTUS oTpuuaTebHbIX
NPOSBNEHMI, CBA3AHHbIX C BO3PACTHBLIMU N3MEHEHUSIMUN (CTapeHMe, KNMMaKC U T.M.).
SkcnepuMeHThI in vitro («B Npobupke») Boiseunn, 4to C60HyYFN, B koHUeHTpaunsax C60 BnnoTb
0o 100 uM:

- ObnapatoT aHTNOKCMAAHTHBLIMW CBOMCTBaMM 6onee BbipaXkEHHbIMI, YEM Y MOHONA, BUTAMUHA
E v B-kapoTuHa;

- CTabunnmaunpytot KNeTo4YHble MEMOPaHbI 1 YBENMYMBAIOT NX YCTONYMBOCTb B
HebnaronpraTHbIX YCNOBUSIX.

MapannenbHO C UCCnenoBaHUSMU HA MONEKY NSPHOM U KNEeTOYHOM YPOBHE, 9KCNEPUMEHTDI in
vivo (Ha nabopaTopHbIX XMBOTHbIX) BbiiBUAKN, 4TO C60HYFNn B Wnpokom ananasoHe
cymmapHbix o3 C60 (oT cynepmanbix 1 BNNOTb 40 25 Mr/Kr Beca Tena):

- OkasblBaloT NONOXUTENBHOE BANSHME HA @HTUOKCULAAHTHbIE CUCTEMbI;

- ObnapatoT aHTNATEPOCKNEPOTNYECKMY (aHTUATEPOrEHHBIMMW) CBONCTBAaMM.

3aBenyowmini nabopaTtopurein nuwegapmaLeBTUIeckon 1 UTOKOPPEKLIMN
PYHKLMOHANBbHOr0 COCTOSAHUS opraHmama (POCCUCKMIA HayYHbIA LLEHTP BOCCTAHOBUTENbHOM
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MeauUMHbl 1 KypopTonoruu), a.6.H. ®ponkos B.K.».

MNpw BCEM HaWeM yBaXeHnn K JOKTopy buonormyeckux Hayk PA npegnountaeT cnenosatb
Knaccuyeckmmmn nytamu. Npueoaum BbickasbiBaHne 4YneHa dkcnepTHoro Coseta PLA,
cneuvanucTta no KavyecTBy BOAbI, Npy 06CYyXAeHWM Bonpoca:

«... PO GoyNnepeHbl NONHO Ny6ankaumnii, NPEBO3HOCSILMNX X aHTUOKCMAAHTHbIE CBOWCTBA. B
OCHOBHOM OT POCCUCKUX aBTOPOB. 3apybeXHble BbICKa3biBAKT CKEMNCUC N0 3TOMy NoBoAy U
06CcyX4atoT TOKCMYHOCTb Pa3HbIX BUOOB:
https://www.sciencedirect.com/science/article/pii/S0269749108004399
https://www.researchgate.net/publication/308548425 Fullerenes as Anti-Aging Antioxidants
«Hanpsraet» onpeneneHHoe CXOACTBO CTPYKTYpPbl OYNNEPEHOB CO CTPYKTYPON
NONNUMUKSINYECKUX YT NeBOAOPOLOB, U3BECTHbIX, Kak KaHueporeHbl. Kpome Toro, goynnepeHsi
HWKOr ia He NPVHUMANM y4yactue B BMONOrMyeckon NcTopun Xmebix opraHnamos. Kpome Toro,
domanonornyeckunii 6eHednT aHTUOKCUMOAHTOB HE Tak OaBHO noaseprancs coMHeHmio EFSA n
OPYrnx N3BECTHbIX OpraHn3aunii.

Hapo nopoxaatb, korga 6yneTt HakonjaeHo ucyepnblBatolwee TOKCUKONOrMYeCcKoe f0Cbe
(ocTpas, XxpoHuyeckas, pernpoayKTMBHas U AP TOKCUYHOCTU, MyTareHHOCTb U
KaHUeporeHHoCcTb) u BbickaxeTtcs EFSA nnn FDA».

MoscHUM YnTaTento — 4To Xe Takoe oynnepeHb:

«DynnepeH — MoNekynsipHoe coeanHeHve, npeacTasnsiowee coboi BbiNyK/ble 3aMKHYTbIe
MHOrOrpaHHKKN, COCTaBMIEHHbIE N3 TPEXKOOPAMHUPOBAHHbIX aTOMOB yrinepoga. Ceoum
Ha3BaHMeM doynnepeHbl 06s13aHbl MHXEHEPY 1 apxutekTopy Pryapay bakmuHctepy ®ynnepy,
YbW reofesnyeckrne KOHCTPYKLMN MOCTPOEHbI MO 3TOMY NpuHUuny. lNepBoHavyanbHO OaHHbIN
Knacc coeanHeHuin Obi orpaHMyYyeH Nuib CTPYKTYpPaMu, BKIHOYAOWMMA TONBbKO NSTU- 1
WeCTMYronbHble rpaHn.[MCTOYHMK He yKasaH 270 nHen] 3aMeTuM, 4TO ANS CYleCTBOBaHUS
TAKOro 3aMKHYTOr0 MHOrOrpaHHNKa, NOCTPOEHHOrO M3 N BEPLMH, 06pa3yowmx TONbKO NSTU- 1
WeCTMYronbHble rpaHn, CornacHo Teopeme dnnepa Ans MHOrorpaHHMKOB, YTBEPX AaloLwwen
cnpasennMBoCTb paseHcTBa {displaystyle |n|-|e|+|f|=2}|n|-|e|+|f|=2 (roe {displaystyle
[n|,lel}Inl,|e| v {displaystyle [f|}|f| cooTBETCTBEHHO KONNYECTBO BEPLWIMH, pebep n rpaHeit),
HeobXx04MMbIM YCTIOBUEM SIBNIIETCS HANNYME POBHO 12 NSATUYronbHbIX rpaHelt u {displaystyle
n/2-10}n/2-10 wecTtnyronbHbIX rpaHen. Ecnu B coctas Monekynbl oynnepeHa, NOMMMO aTOMOB
yrnepoga, BXoOsT aTtOMbl OPYTrMX XUMUYECKMX SNIEMEHTOB, TO, €CNN aTOMbl APYTrnX XUMUYECKUX
3/IEMEHTOB PaCMo/IOXeHbl BHYTPW YyrnepoaHoro kapkaca, Takme goynnepeHbl HasblBaoTCS
SHO034panbHbIMUA, ECNN CHAPY XN — 3K3034pasibHbIMU.

VcTopus oTkpbITUA

B 1985 roay rpynna nccnenosatenein — Pobept Képn, Xaponba Kpoto, Pnyapa Cmonnu, Xuc
n O’bpaneH — nccnenosann Macc-crnekTpbl NapoB rpadpuTa, NoAy4YeHHbIX NPy nasepHoOM
obnyyeHnmn (abnsiumm) TBépaoro obpasua, 1 06HAPYXUAN NMKK C MaKCUMaibHOW aMnInTy OO,
COOTBETCTBYHOWME KnacTepam, coctoswmm na 60 n 70 atomos yrneponal2]. OHu
NpPeanonoXunu, 4To gaHHble Nnkn oteedvatoT monekynam C60 n C70 n BbIABMHY NN FMMNOTE3Y,
4yto Mmonekyna C60 nmeet popMy yce4yéHHoro nkocasapa cummetpun lh. lNMonnagprnyeckune
KnacTtepbl yrnepoaa nony4ynnv HaseaHue oynnepeHoB, a Hambonee pacnpocTpaHéHHast
monekyna C60 — 6akmunHcTepdpynnepeHa (aHrn. buckminsterfullerene) (takxe eé HasbiBaloT
H6aknbonom nnm 6yknbaonom, aHrn. buckyball), no MeHn amepurkaHckoro apxuTektopa
BakMuHcTepa Dynnepa, NPMMEHSBLLErO AN MOCTPONKN KYNOIOB CBOUX 34aHUIN NATU- 1
WEeCTMUYroNbHUKN, SBASIOWMNECS OCHOBHBIMU CTPYKTYPHBIMU 3N1EMEHTaMU MONEKY NSPHbIX
KapkacoB Bcex qoynnepeHoB.
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CnenyeT OTMETUTb, YTO OTKPbITUE (PYNNEPEHOB UMEET CBOIO NPEABLICTOPUIO: BOBMOXHOCTb MX
cyliecTBOBaHUS bbina npeackasaHa ewé B 1971 rogy B AnoHuu[3] n TeopeTmnyeckn
obocHoBaHa B 1973 rogy B CCCP. 3a oTkpbiTe goynnepeHoB KpoTto, Cmonnn n Képny B 1996
rogy 6bina npucyxneHa Hobenesckas npemMusi no xummmn. EQMHCTBEHHBIM CNOCOOOM
nony4YyeHns oynnepeHoB B HACTOSWNIA MOMEHT (OKTsI6pb 2007) ABNSIETCS MX UCKYCCTBEHHbIA
CUHTE3. B TeyeHune pana net aTv COeANHEHNS MHTEHCMBHO M3yYanu B nabopaTopursx pasHbix
CTpaH, NblTasiCb YCTAHOBUTb YCNOBUS X 06pa3oBaHus, CTPyKTypy, CBONCTBA 1 BO3MOXHbIE
chepbl NpUMeHeHns. YCTaHOBNEHO, B HACTHOCTU, YTO QOYNNIEPEHbI B 3HAYNTENbHOM
KONMYecTBe CoAepXarcs B caxe, obpasyloleincs B 1yroBoM paspsae Ha rpadouToBbIX
aNeKkTpodax — Mx paHbliue NPoCTO He 3ameyanu.

MeguumHckoe 3HaveHne oynnepeHos.

AHTMOKCUOAHTI

dynnepeHbl ABNAIOTCSA MOWHENILNMN aHTUOKCUAAHTAMU, U3BECTHBIMU HA CErOAHAWHWA OEHb.
B cpenHem oHW npeBoCXoOsT OEeNCTBUE BCEX M3BECTHbIX A0 HUX aHTuokcmaaHtos B 100—1000
pas. Mpennonaraetcs, 4T0 MMEHHO Bnaroaapst 3TOMY OHU CNOCOOHbI 3HAYNTENBHO
npoanesaTb CPELHIO NPOAONXUTENbHOCTb XMU3HM KPbIC U KPYrNbiX YepBen. B npupogHom
BMIE COOepXartcs B WyHrnTe n Mopckom Bosayxe. lNpeanonaraercs, 4to cpynnepeH C60,
pPacTBOPEHHbIV B ONIMBKOBOM Mac/e, MOXeT BCTpanBaTbCA B ABYXCNONHbIE NUMNUOHbIE
MeMOpaHbl KNeTOK 1 MUTOXOHOPWIA U OeACTBOBATb Kak MHOrOpPa30BbIi aHTUOKCUMAAHT.

CospgaHne HOBbIX NeKapcTB

dynnepeHbl MOTYT BblTb TaKXX€e UCNONb30BaHbl B oapMakonornm 4ns co3gaHnst HoBbIX
nekapcts. Tak, B 2007 rony 6bin1 NpoBeneHbl UCCNeaoBaHNs, nokasaslwme, YTo 3T BelwecTsa
MOTYT 0Ka3aTbCsl NepCneKkTUBHbLIMI ANs pa3paboTky NPOTUBOANNEPrMYECKNX CPEOCTB.

Bopbba ¢ BUY

PasnnyHble Npon3BoaHble ynnepeHoB nokasanu cebst 3aoeKkTMBHLIMU CpeacTBamum B
NneyvyeHnn Bmpyca nMMyHoegmumnta Yyenoseka: 6enok, 0TBETCTBEHHbIV 32 MPOHNKHOBEHMWE
BMpyca B KpoBsiHble knetkn — BNY-1-npoTeasa, — nmeeT cpepmnyeckyto nosocTb AuamMmeTpom
10 A, doopMa KOTOPO 0OCTaeTCs NOCTOSAHHOM NpK BCex MyTaumsix. Takon pasmep noyTu
coBnagaet ¢ AmameTpoM Monekynbl doynnepeHa. CUHTE3MpoBaHO NPOU3BOAHOE (PynnepeHa,
KoTopoe pacTBopuMo B Boae. OHO 610KMpyeT akTUBHbIA LeHTp BMY-npoTeasbl, 6e3 koTopoit
HEBO3MOXXHO 06pa3oBaHne HOBOW BMPYCHOW YacTuupbl.

PIIA He pacnonaraet noka ceBefieHUsIMU O pernctpaunmn Bog ¢ pynnepeHamm Kak
crneumannanposaHHoro nuwesoro npoaykta no TP TC 027/2012 nnu B kavyectse BALl B
MwuH3opase P®.

Mpw HANMYMKM HayYHbIX OAHHBIX O BAUSHUM COYNNIEPEHOB HA TeYeHne caxapHoro anabeta
npocum onybnnkoBaTtb Nx Ha Popyme
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