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OnucaHune npoaykrta
YTto Takoe chynnepeH C60

B ocHoBe npoaykmos Full Energy — yHukanbHas moaexkyna ¢yanepeH C60.

3mo ocobas popma yraepoaa, GyHAaGMeHMA Bcex bUo1orudeckux MoaeKyl.
®ynnepeH C60 siBnsemcs Haubosiee u3BeCMHbIM U UCCAeJ0BAHHbIM
npeacmasumesieM ceMelicmBa Qy/11epeHoB.

3ma monekyna cocmoum u3 60 amoMoB yraepoaa, 06pasyroLLUux Cmpykmypy,
MOXOXKYH HA Gym60obHbIU Ma4. OmKpbimue QyanepeHa npuHecso yHeHbIM
Hob6enesckyto npemuto no xumuu 1996 roaa, a ceroaHsa aopekmuBHOCMb
¢ynnepeHa nogmeep kaeHa B 6osee 4em 70 000 Hay4YHbIX pabomax rno Bcemy Mupy.

Bbicwas cteneHb Ynctothbl pynnepeHa 99,99%

Umobbl rapaHMupoBamMb UCKAOYUMeE/IbHYHo

4Yucmomy HOBAMOPCKOU MOJIEKY/Ibl, Mbl CO34A/1U
BbICOKOMeEXHO/I0ru4Hyro iabopamoputo u paspabomanu
YHUKG/IbHYH0 MEMOAUKY O4UCMKU QyiiepeHa.

Hawa mexHonorus nonyvyeHus ¢ynnepeHoB nNpu3HAHa

U ymBep>KAeHa MUpoBbIMU UHCMUMYymMamu, Ymo rapaHmupyem
Ka4yecmso U 3ppeKmuBHOCMb HALLUX MPoAyKMOB.
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BeBepneHue

a® Mouemy yrnepopa? MotoMy 4TO BCE XXMBOE — yraepogHoe. OH nexxut B ocHoBe JHK, KneTtok,
YXU3HU. A pynnepeH — 3710 ero cosepLueHHas ¢opma. OH Ierko BCTpanBaeTcs B NPOLEeCChl
OopraHusMa 1 ymeert A,eMCTBOBaTb MATKO, rNy60KO U TOYHO.

MpoucxoxaeHue dynnepeHa

dynnepeHbl - 3TO rpynna cneumduuecknx MOJEKYJ, COCTOALIMX TONbKO M3 aTOMOB YIiepofa, KoTopble
06pasyloT Kapkac M3 12 nATUYroNbHUKOB M HECKOJIbKUX LUECTUYTOJIbHUKOB. [pOMUCXOXKAEHUE TEPMUHA
«pynnepeH» CBA3AHO C WMEHEM aMEepPUKaHCKOro apxutektopa Puuapga BakmuHctepa dynnepa,
KOHCTPYMPOBABLLErO  Mosiychepuyeckme  apXUTEKTYpHble  KOHCTPYKUMM, npeacTaBieHHble B Buie
LLIECTMUYTOIbHUKOB U MATUYTO/IbHUKOB.

dynnepeH NpakTUYecKU HepacTBOPUM B BOJle, aleTOHe, 3TaHo/e, TeTparnapodypaHe U APYrux MOASPHbIX
pactBopuTenax. TOT ¢aKkT, yto ¢ynanepeHbl rMapodobHbl, 3aTpyAHAET U3ydyeHMe ero ¢GU3MOJIOTUYECKUX U
dbapMaKoorMyeckux CBOMCTB. BBegeHne B Mosiekyny dbynnepeHa pasanyHoro ymcna GyHKUMOHANbHbIX Fpynm,
B TOM yucae rmapodubHbIX, MPUBOAUT K YBENMYEHMIO PACTBOPUMOCTU HOBbIX MPOU3BOAHLIX dyniepeHa B
NONISIPHbIX PACTBOPUTESIAX, B TOM YUC/IE U B BOJIE, YTO CNOCOOCTBYET 60/1bLLEN BMOAOCTYMHOCTU.

OagHUMKN 13 Haubonee MNePCNeKTUBHbLIX BOAOPACTBOPUMBIX MPOU3BOAHLIX QYNEPEHOB, C TOYKU 3PeEHUS
NpUMeHeHUs B BroMeauumHe, ABASIOTCA GyanepeHosbl (TMAPOKCUANPOBaHHbIE GynepeHsbl).

BakHeNLIUM 13 dyHAAMEHTaIbHbIX CBOMCTB QY/1I/IEPEHOIOB ABAAETCA UX aHTMOKCUOAHTHASA aKTUBHOCTb. OHKM BO
MHOTO pa3 3¢PEKTUBHEE LUIMPOKO UCMOJIb3YEMbIX B MEANLIMHE aHTMOKCUAAHTOB, TaKUX Kak BUTaMuHbl C N E, a
3a cyeT 6MO0CTYNHOCTU- 3GPEKTUBHAS A03MPOBKA ropasfo HUXe.

B oTnuune oT dynnepeHos, GynnepeHonbl PacTBOPUMbI B BOAE, YTO AenaeT UX 6oaee NepcnekTUBHbIMU As
npuMeHeHnsa B GapMaLLeBTUYECKUX M KOCMETMYECKUX npenapaTax.

®dynnepeHon mapkm BF-WS60, ocHoBHOM KOMMNOHeHT npoaykKra Full Energy, sBasieTcst MOLHbIM aHTUBUPYCHbIM
N aHTUIPMBKOBBLIM MpenapaToM. Kak «pafmKasibHag NOBYLLKA» OH MOXET HEMTPaIM30BaTb OAHON MOJIEKYION
6onee 20 cBo6OAHbIX paankanos. OH nokasasn B 100 pa3 6obliyto 3¢ PEKTUBHOCTL, YEM BCE PYrMe U3BECTHbIE
B HacTosiliee BpeMsi aHTMOKCMAAHThI. MNpegBapuTesibHble TecTbl GyaiepeHosa Ha TOKCMYHOCTb He BbISIBUAK
HUKAKUX OTpULLATE/IbHbIX BO3AENCTBUN.

Fullerene siBnsetcs MOLWHbIM aHTUOKCUOAHTOM U oGnap,aeT CUNbHbIM aHTUBUPYCHbLIM IJJ,el‘/'ICTBl/IeM.
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UcTopuyeckas cnpaBka

UcTopusa OTKPbLITUA U UCNOJIb3OBAaHUA B MegULUHE

NcTopms npyMeHeHus ¢ynnepeHoOB B Tepanuu pas/nyHbIX 3ab0sieBaHMI Havanacb Ha 4 BeKa paHblle UX
OTKPbITUS, CO BpEMEHM NEPBOro 0GULMAILHOIO YNOMUHAHWS MCMOJIb30BAHMS LUYHIUTA, CNeundUYHON yriepoa-
cogepkallein (dynnepeHcogeprKallein) nopopl, Moay4MBLIEN CBOE Ha3BaHME OT KapesibCKoro nocenka LUyHbra,
cToswero Ha 6epery OHe)XCcKoro o3epa. [lecTBUTEIbHO, TaKOe YNTOMUHAHUE O YyL,04EACTBEHHOM CUIE LUYHIUTA
OTHOCUTCA K Hauyany XVII BeKa 1 cBsi3aHO C UMeHeM Lapuubl Mapdbl iBaHOBHbI (6osipbiHK KceHnn PoMaHoBO).

Bynyun B M3rHaHum B TONIBYMCKOM MOrocte B 3aOHEXbE, BEJIMKAs «MHOKMHA» Oblaa Ha rpaHu cMepTu OT
nocturuwen ee npunagovyHon 6osesHn. OfHAKO NOCAe HEOXWUAAHHOMO MOMWJIOBAHUS, KOTOPOE AapoBan e
bopuc FoayHOB, MeCTHble KpecTbsiHe MOoKa3anu 60spblHe LEeNebHbIN YyaoAeNCTBEHHOM CUJbl «UCTOYHMUK,
HaACTOSIHHbIM Ha YePHOM KaMHe», BOaMM KOTOPOro CaMm UCLENSIUCD C He3anaMsTHbIX BpeMeH. «)KuBasi» Boga
nomornia 60spbliHE U3NEYNTLCA U POANTL CbiHa. CeMepo AeTel, KOTOPbIX OHa poAnna [0 CCbIIKK, YMEPAN eLe
B MJ1aieHYecTBe. A HOBOPOXKAEHHbIN - Muxann ®epgopoBmy POMaHOB - CTan OCHOBATE/IEM LLAPCKOM ANHACTUN,
npasuBlen Ha Pycn 6onee 300 neT. B namsATb 0 60spbiHe KCeHUMM Yya0AeNCTBEHHbIN MCTOYHMK Obla Ha3BaH
«LlapeBeH K/ito4», KOTOPbIN BCKOpe 6bl1 3a0bIT, U BOAOW €ro NoJb30BaIMCh INLLIb HEMHOFOUYUC/IEHHbIE XXUTENN
6mn3nexKalmx XyTopoB.

O 4yypoaenNCcTBUN «XKMBOM» BOJbI BCMOMHMAIM HAMHOIO NO3)Ke, cnycTs ctonetne. B 1714 r. Netp | ocHoBan B
3[ELHNX Kpasix MedenaiaBuibHoe NponsBoacTBo. MNpeaaHne rnacuT, YTo oAMH U3 pabounx, CTpaaaBLINiA
TshKenon 60s1e3HbI0, 06HapYKMA B PeB60JIOTE, OTKYAa BO3UAN Pyay A5 3aBoja, APYron MCTOMHUK, BOAAMM
KOTOPOro UCLLEeSIMACS 3a TPU AHSA. Y3HaB 06 3ToM, [NeTp Benen nccieaoBatb UCTOMHUK, YbW BOAbI MPOTEKAN
yepes 3a/1eXM LLYHrUTa.

MpoBefeHHblE UCCNEA0BaHUA MMOKAa3aJu, YTO BOAA MMEET «BEJIMKYHO CWIY» MPOTUB MaNoOKPOBUSA, LMHIU,
BOAAHKU, 60N1e3Hel nevyeHn n MHornx apyrux. LlenebHoi Boaoin ednam npocTbIX JH0AEN OT CaMbIX Pa3NYHbIX
3abosieBaHUi, U BCe UX Heayrn 6eccieHO NPOXOAMUN B TeYeHMe 2-3 HELENb.

McnbiTaB Ha cebe YyaoaencTBeHHyo Boay, MeTp oTAaeT npukas nocTpouTb PAAOM C UCTOYHMKOM ABOpeLl, U
OpraHM30BaTb KypoOpT, CTaBLUMIA MEPBbIM POCCUMIACKMM KYPOPTOM MOJ Ha3BaHMEM «MapuuasibHble BOJbI».
CynTaetcs, YTo AaHHOEe Ha3BaHUe, NOCBALLLEHHOE 60ry BOMHbI Mapcy, KypopT NoJly4ua NoToMy, 4To Ha BOJax
NleYnnuchb paHeHble U 6oabHble congathl MeTpa. Y3HaB 06 YHUKaNbHbIX aHTUCEMTUYECKUX CBOMCTBAX KaMHS,
HagensBWNX BOAY BENNKON cuiol, MeTp Npukasan KaXkgoMy U3 CBOMX CONAAT HOCUTb KYCOYEK LLYHIUTa (310
Ha3BaHWe NosABMUJIOCh MO3JHee, B Te BpEMEHA OH Ha3bIBaJICs aCNUAHbIM KaMHEM) B MOXOHbIX paHLLax. OnycKas
B KOTEJIKM C BOAOM KYCOYKM KaMHsl, congaTbl MOMy4Yann CBEXylo, obeszapakeHHyio Bofy. Bo MHormx
NCTOPUYECKUX JOKYMEHTAX MOXHO HaMTU CCbIJIKM Ha TOT GaKT, YTO MMMNEePaTOp AaXKe U3[aN CneLnanbHbIi yKas,
NpeanucbiBalOWNK conaataM Nutb TONbKO BOAy, NPOAE3UHOULMPOBAHHYIO LYHIUMTOM. [laHHble AOKYMEHTSI
CBMAETENILCTBYIOT U O TOM, YTO BO BpeMs [oNITaBCKOM GUTBbI, KOTOPasi COBMaJia C O4EHb XKapKUM fieToM 1709 .,
BOJIHblE UCTOYHMKM 3aLBEN, U BOAA U3 HUX Bblsla Hebe3onacHa A1 340P0oBbs. [JOKYMeHTaNbHO 3adpUKCUPOBaH
TOT $aKT, YTO B LUBEACKON apMUU BbIJIM OYEHb YacTbl CyYan KeayaoUHbIX OTPaBJIEHWNIM, OT KOTOPbIX CTPpaJan u
caM LUBEACKMIA KOpoab. B TO e BpeMs B POCCUICKOM apMUM MOYTU HE BbIN0 OTMEYEHO KEeNyAo4YHbIX
paccTpoicTB. CYUMTaeTCs, YTO OT MacCOBOro HeJlOMOraHUs apMUIO CMac UMEHHO acnuHbINM KaMeHb, KOTOPbIM
MoJib30BaIMCb CONAATLI U CaM UMMNepaTop.
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B 1717-1719 rr. nsy4yeHMeM cocTtaBa MapumanbHbIX Boj No nopyyeHuto Metpa | 3aHUManucek nenb-meamnkn P.
ApecKuH n J1. BAIOMEHTPOCT, NPU3HaBLUXE BOAbI MOAE3HbIMM A8 NeveHns paja 3aboseBaHnit. CneacTBUEM 3TOro
cTano nsgaHue Metpom yKasoB 06 OTKpbITUKN «MapuuanbHbIX Bog» 1 «[paBua SOXTYPCKMX, KaK MPW OHbIX BOAax
nocTynatb».

B 311 e rogbl 6611a onybankoBaHa ctatbsl «[1oA/IMHHbIE A03HAHUSA O AENCTBMX MapumnanbHon KoHuyesepckon
BOAbl», B KOTOPOM coAep»KaTcs AeBSATb KPaTKMX OMMcaHMi 3aboneBaHMM C UX UCXOAaMM, MOCSE JieYeHUs
MapuuanbHbIMU BOJaMMU.

B aBaguatbix rogax XVl seka lMNeTp | HeoaHOKPATHO Nevnscs Ha «MapumanbHbiX Bogax». s uaps n ero ceMbi
Ha KypopTe OblIM NMOCTPOEHbl ABOPLbI, KOTOpble, OAHAKO, ObICTPO MPULLIM B 3anyCcTeHWEe Mocjie CMepTU
umnepartopa. MNpekpaTnn cBoe CyLLLEeCTBOBaHME U KypopT «MapumnasbHble BOAbI».

Cnycta pecsatunetus, B cepeanHe XVIII Beka, EnnsaBeta lNMeTpoBHa nbiTasiacb BO3pOAUTb MEPBbLINA POCCUNCKUIA
KypopT. OHaKo NocnaHHbIM B OJIOHELIKMIA Kpalt neib-MeamK byraeB BepHyJICS K UMMNEepaTpuULEe C 3aK/Il0HYEHNEM,
YTO BOJa M3 MECTHbIX MCTOYHMKOB He 061aaeT HUKAKOM LenTeNbHOM CMAoN. ICTOPUKK YTBEPKAAIOT, YTO 3TO
nccnenoBaHMe NPOBOAN/IOCH, KaK TeNepb roBOpsT, «Ha 3aKas», W pe3y/ibTaTbl Obl/IM NOATACOBaHbI B MHTEPEcax
MMMNOpPTEPOB, BBO3UBLUMX B TO BPEMS AOPOryt0 MUHEPasIbHYO BOAY MU3-3a rpaHuLbl. B pe3ynbtate aesarenbHOCTb
KypopTa bbls1a NpMocTaHOBEHA 60/1ee YeM Ha NOATOPa BeKa. BOJIbLLIMHCTBO 3A4aHUI 1 ABOPLIOB 6b1710 pa3obpaHo.
M Tonbko B 1910 r.B YecTb npa3aHoBaHMsa 300-netnsa noMa POMaHOBBIX CTPOUTENBCTBO 6b1JI0 BO30OOHOBAEHO.

OduUManbHbIN yNagoK KypopTa HUKAK He MOBAMSA Ha MECTHbIX YKUTENEN, OHU NPOAO0/KaAMU NMoAb30BaThCs
YXUBUTEJIbHOW BOAOM €ro UCTOYHUKOB. MNeprnoanyeckn Bo3pacta UHTEPEC K HUM U Y yYeHblX. TaK, B OJIHOM U3
TPYA0B Havana NpoLLIoro BeKa, MoCBALEeHHOM fe4ebHbIM BoAaM, FPpA3SM U MOPCKUM KynaHusaM B Poccun 1 3a
rpaHuLUen, NoApo6bHO XapaKTepusyoTcs Bodbl MapuumasbHOrO MECTOPOXAEHUS U CKa3aHO, YTO MO MHOIMUM
napameTpaM OHM 3HaYMTEILHO NPEBOCXOAAT BObl BCEMUPHO U3BECTHLIX KypopToB Cna u MapueH6aaa.

HoByto »u3Hb KypopT noay4mn B 30-e rr. XX Beka 61arogaps aestenbHoctu C. A. BuluHeBcKoro. OH opraHmsoBan
3KCNeAMUMIO MO U3YYEHUIO MapLMabHbIX BO4, pPe3y/ibTaTbl KOTOPOM NOATBEPAU/IM NUX YHUKANbHbIE LienebHble
cBowcTBa. O HaKO B TO BpeMs BOCCTaHOBJ/IEHMIO KypopTa NoMellana BOMHa, M OHO Ha4YasoCb Anwb B 1960 ., HO
ewe B TedyeHme 30 neT ocTaBanacb HEU3BECTHOM Mpupoaa sedyebHoro aenctems wWyHruta. Paseutue
OpraHMYecKoM XMMUKM NO3BOUJIO AaTb OTBET Ha 3TOT BOMpPOC.

TakK, B cepeauHe 1960-x rr. [3Bua [)>KOHC CKOHCTPYMPOBaa 3aMKHYTble chepomnaanbHble KNETKU U3 CBEPHYTbIX
ocobbiM 06pa3oM rpaduTOBbIX CJIoeB. bblI0 MOKasaHoO, 4YTO B KayecTBe JedekTa, BHEAPEHHOro B
rekcaroHabHyl0 pelueTKy 06bl4HOro rpaputa M nNpUBOAAWETO K OOPa30BaHMIO COXKHOM MCKPUBAEHHOM
NOBEPXHOCTU, MOXKET ObITb NATUYTOJIbHMK.
B Hauane 1970-x rr. xumMuk-opraHuk E. OcaBa npeanosioXXun cylecTBoBaHME MOJION, BbICOKOCUMMETPUYHOM
Monekynbl C60, Co CTPYKTYPOI B BUAE YCEYEHHOIO MKOCA3APa, NMOXoXKek Ha GyT60/bHbIN MsY. YyTe nosxe (1973
r.) poccuitckue yuenbie [1. A. bousap u E. I'. FTanbnepuH caenany nepsble TEOPETUYECKUE KBAHTOBO-XMMUYECKMNE
pacyeTbl TaKOW MOJIEKY/Ibl U AOKa3aan ee CTabUAbHOCTb.
B 1985 r. Konnektuay ydeHbix: I'. Kpoto (AHrams, Caccekckuit yHusepcuteT), Xut, O'bpaiieH, P. ®. Kepn u P.
Cmosuim (CLUA, YHuBepeuteT Paunca) yaanocb 06HapY>KUTb MOJIEKYJYy ¢yJuiepeHa npu uccaeioBaHMmM macc-
CMEeKTPOB NapoB rpadpuTa noce siazepHoro obJiy4eHms TBepaoro obpasua.
B 1990 . BnepBble 6bl/1 NPeAsioXKeH cCnocob NoJsiy4eHUs U BblAeNeHUS TBEPAOIO KpUCTaIMYECKoro gpyanepeHa B.
Kpeumepom u [l. XadbMaHOM C KoJineraMm B MHCTUTYTe siiepHolt dusmnkm B I. Feinaensbepre (FepMaHms).
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B 1991 r. ANOHCKUI y4eHbIN Na)KuMa Ha NosiIIpHOM MOHHOM MUKPOCKONE BrepBbie Hab14a pa3inyHble CTPYKTYPbI,
COCTaBJ/IEHHbIE, KaK U B c/ydae rpaduTa, U3 LEeCTUYNIEHHBIX KOJELL YTAepoaa: HaHO- TPYOKM, KOHYCbl, HAHOYACTMLbI.

B 1992 r. B NpUPOAHOM Yr/1IepoAHOM MUHepase — WyHruTe 6bIn 06HapyXeHbl NpupoaHble dynnepens (C60).

B 1997 r. P. E. CMonaun, P. ®. Kepn, I'. KpoTo nosyumam HobeneBcKyto NPEMUIO MO XMMUK 3a U3YYEHNE MOJIEKY
C60, nmetowmx popmy yceyeHHOro nkocasapa.

Ha cerogHsWwHWIA aeHb JOCTOBEPHO U3BECTHO, YTO LUYHIMT 006s3aH CBOMMMU LieNebHbIMU CBOMCTBAMU UMEHHO
MoJiekynaM dynnepeHa, KOTopble COAEPKATCS B HEM B KpalHe MaJsiblX KondecTBax. TakKe BbISICHUIOCh, YTO
M3-3a CBOEr0 MMHEPAIbLHOrO COCTaBa, B KOTOPOM MOTYT COAEPKATbCS MOJIEKY bl TSXKEJbIX METAIZIOB U NpoYne
HeXXenaTeslbHble MPUMECH, NMOMUMO LEeNebHbIX CBOMCTB, LUYHIMT MOXET MMETb M HeKoTopble MOGOYHbIE
3pdeKTbI.

Ceityac ¢pynnepeHbl MHTEHCUBHO M3Yy4atoT B JJabOpaToOpUsIX PasHbIX CTPaH, rAe MbITaloTCs ONpeaennTb YCI0BUSA
nx 06pasoBaHUsi, CTPYKTYpPY, CBOMCTBA U BO3MOXHbIe chepbl MPUMEHEHUS.

Mpon3BoACTBO M KOHTpOAb KayectBa dynnepeHona C60(OH)24 Mapku BF-WS60

MopobpaHHble METOAbI CUHTE3a U OYUCTKM GyNepeHoNa UCKIYAIOT UCMOb30BaHMe pacTBopUTEnei NMoMMMO
JOUCTUAZIMPOBaHHOM BOAbl. MpuUMecsaMyM MoryT 6biTb AULb M30Mepbl (GyNepeHOoN0B OT/IMYHBLIX OT COCTaBa
C60(OH)24, C COXpaHEHWEM LLENIOCTHOCTU dysiiepeHoBoro kopa. ®dynnepeHon C60(OH)z4 u 6U3KME K Hemy
nsomMepsbl (MeHee 0,1%) He TOKCUUHbI, COOTBETCTBEHHO M FOTOBbIN NPOAYKT - HE TOKCUYEH.

Cneuunanuctol KomnaHum OO0 « MCT-HaHO» KOHTPOAIUPYIOT BCE CTaAUN CUHTE3A U aHAIM3UPYIOT NPOAYKTbI U3
KaXKA0M NapTun.

Ha ocHoBe ucciepoBaHuit 66111 0pOpMIEHDI AEeKIapaLUsa COOTBETCTBUSA M NacnopT 6e30nacHOCTU.

dynnepeHsl U X nponseoaHbie (B T.4. pyanepeHon) o61anaioT ceayowMMm CBOMCTBaMMU:
1. He TOKCUYHbI, HE UMMYHOTI€HHbI, HE aNIePreHHbl;
2. MNoBbIWakT YCTOMYNMBOCTb MEMOBPAH KJIETOK K MOBPEXAaOLWNM GpaKTopaMm;

3. OKa3bIBalOT NOJIOXKUTENbHOE BINAHME HA AaHTUOKCUOAHTHBIE N SHEPreTUYeCcKne CUCTEMbI OPraHN3Ma;

4. O6najaloT PagmonpoTEKTOPHLIMM CBOMCTBAMM 3a CYET NMoJaBieHUs U36bITOYHOTO YPOBHS CBOBGOIHbIX
paauKanos;

5. OGna,u,aroT CUNIbHbIM U AoJroppemMeHHbIM aHTUTMCTaAaMUHHBIM U NPOTUBOANNEPTNYECKUM IEl,el‘/JICTBl/IFlMI/I, T. €.
CMOCO6HbI pa6OTaTb KaK NpPOTUBOBOCMA/IUTEJ/IbHbIE ar€HTbI;

6. NoBbIWaoT agantoreHHble GYHKLUU OpraH13Ma;
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7. OKasbIBatOT MNONOXKUTESIbHOE HEVIDOHDOTGKTODHOG n Hecrleu,mcbmqecr(oe aHaJIblr€TU4YeCcKoe ,IJ,EVICTBMFI;

8. IMeloT OHKOMPOTEKTOPHYHO aKTUBHOCTb;
9. O61aaat0T aHTUATEPOCKAEPOTUYECKMMU U TMIOTEH3UBHBIMU CBOMCTBAMMU;
10. IMEeIoT LUMPOKMIA CNEKTP aHTMOAKTEPUAJILHOMY U MPOTUBOBUPYCHOMY aKTUBHOCTY;

11. CnocobHblI OKa3bIBaTb CNMa3MOJINTUYECKOE AENCTBUE;

12. O6napatoT GPOHXONUTUHECKOM M HOOTPOMHOM aKTUBHOCTAMM;

CeoiictBa ¢yNnepeHoB Ha AaHHbIM MOMEHT M3Y4aloTCsa MO BCEMY MUPY YYEHbIMU B 061aCTU XUMUU, GUUNKM,
61OoN0rNN, MEAULIMHBI N PYTUX CMEXHBIX CNELMaNbHOCTEN.

Tonbko B Poccum exkeHEBHO NMPOBOASATCSA UCCAeA0BaHUS CBOMCTB dynnepeHa 60see YeM B COTHE y4EeOHbIX U
Hay4HbIX NoApa3saeneHun, Takux kak: PrbOY BO «MockoBcKui FocygapcTBeHHbIN yHUBepcuTeT»; PIEOY BO
«CaHKT-leTepbyprcknin rocygapcrBeHHbIn YHUBepcuteT»; ®rAOY BO Mepsbint MIMY um. U.M. CeyeHoBa
MwuH3gpaBa Poccum  (CeueHoBCckuiA  YHuBepcuTeT); OIEOY BO  «Mepsbiii  CaHKT-MeTepbyprckuit
rocyfJapcTBeHHbI MEAUUMHCKUM YHUBEPCUTET UMeHM akagemmka MW.IN. T[laBnoBa» MwuHUCTEpCTBa
34paBooxpaHeHus Poccuitckont  ®epepaumn; OrAOY BO  CaHkr-lNeTepbyprckuii  rocypapcTBeHHbIN
3/IeKTpOTEXHUYECKNN yHUBepcuTeT «JI9TU» uM. B.U. YabaHosa (JleHuHa); ®FAOY BO «HaumoHanbHbIN
uccnepgoBatenbckum - yHmBepeuter  UTMO»;  ®OIBOY BO  "CaHKT-IeTepbyprckuii  rocyAapCTBEHHbIN
TEXHONIOTMYECKMI  UHCTUTYT (TEXHUYECKUIM YyHUBepcuTeT)", B 4YacTHocTu [OY BIO «leTpo3aBoacKuit
rocylapCTBEHHbIN YHMBEPCUTET»: Ha Kadeape FocnuTanbHoOM Tepanuu GynnepeHbl NPUMEHSIOT B Ne4YEHUN
pEBMATO/IOTMYECKMX OOJIbHbIX; Ha Kypce WHOeKUMoHHbIX 6onesHent BeaeTca paboTa MO OUEHKE WX
aHTUGakKTepmnanbHoro apdeKkTa; Ha Kadeape MonekynsapHom 6Monorum, GUOIOrMYECKON U OPraHNYECKoON XMMNK
n Kadegpe PusMkM TBEPAOro Tesa - OHKOMPOTEKTOPHOM aKTMBHOCTM HAHOKOMMO3MTOB Ha OCHOBE
NoJ1lynpoBOAHMNKOBbLIX COeAUHEHNI U dyiepeHoBoM ¢a3bl. B KnnHMke BoeHHo-NoneBom Tepanum - ®re0Y BO
«BoeHHO-MeauuMHCKas akageMns umeHun C.M.Knuposa» MunHuctepctea o6opoHbl Poccuinckon ®epepaunm u B
YN TO HUW HoBbIXx MeauUMHCKMX TexHonormin (r. Tyna) uccnenyror sKpaHMpYyloLWMe OT 3N1EKTPOMAarHUTHbIX
nsnydeHmin addeKTbl WyHrnta (pynnepeHa), B Ory «depepasbHbiil LEHTP cepaLa, KPOBU M 3HAOKPUHOAOTUN
uM. B. A. AnmasoBa» PocmearexHonoruii (r. C.-MeTepbypr) - aHTMaTEpPOCKAEpOTUYECKME, TUMOTEH3UBHbIE,
CNasMoJIMTUYECKME CBOMCTBA GyNNEepPEHOB, UX CMOCOBHOCTb «racuTb» U3ObITOYHYI aKTUBHOCTb MNEPEKUCHOro
OKUCNEHUS MNNUAOB, NPOTEKAIOLLY Ha MeEMOpaHaXx KETOK.

1. MexaHusM AencTBusa Ha OpraHusm

Monagass B >XMBOW OpraHusMm, BoAopacTBopuMmbli ¢ynnepeH C60 3actaBnseT U36bITOYHbIE CBOOOAHbIE
pajuKanbl, B 4YacTHOCTU arpeccuBHble ¢GopMbl Kucnopoga (A®K) U npoayKTbl OKUC/IEHUS BUOMOJEKY,
caMoyHUYTOXKaTbCs. [NpK 3TOM OH He 3aTparMBaeT TOro MMHMMYMa CBOBOAHbIX pagMKaaoB, KOTOPbIE }KU3HEHHO
Ba)XHbl AN HOPMafbHOMO GYHKLUMOHMPOBAHUS OMOIOTMYECKMX CUCTEM OpraHmM3ma. MHbIMKM CNoBaMM, OH
peryampyetr ux KONMYECTBO M TEM CaMbIM [AAeT OpraHUM3My BO3MOXHOCTb MO6GM/IM30BaTb COBCTBEHHbIE
3alUUTHbIE GYHKLUUM ANS MPOTUBOCTOSAHMA Pa3/INYHbIM BONE3HAM M 3aMeasieT NPOLECChl CTapeHUs.
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2. AHTMOKCUAAHTHbIE U NPOTUBOBUPYCHbIE CBOMCTBA

B coTHuM pas3 3¢¢eKTMBHee BCEX U3BECTHbIX aHTMOKCMAaHTOB!

YcunnBaeT BO3MOXKHOCTU OpraHusMa Mo HenTpanusaumu cBo60HbIX paguKanos, o61agaeT CUbHENLNMU
AHTUMOKCUAAHTHBIMU CBOMCTBAMU, B COTHM pa3 npeBocxodsaumnmm sutaMmmHbl C 1 E. EcTecTBEHHbIM 06pasoMm
NOBbILIAET UMMYHUTET N HaMOJIHAET SHEPrMein opraHn3M YesloBeKa, OMOJIaXKMBaET BECb OPraHU3M.

MpefoxpaHAeT KAEeTKU MeYeHU U FOJIOBHOTO MO3ra OT BO3AEUCTBUSA TOKCUMHOB, MOJIOKUTENBHO B/IMAET Ha
OYHKUMKM  TenaTouMTOB, BOCCTaHOBAEHME 6€1KOBOro, JMNUAHOro, ¢GepMeHTHOro O6MEeHOoB, YAay4llaeT
MeTaboIMYeCKME U OKUCIUTEILHO-BOCCTAHOBUTE/IbHbIE MPOLLECCHI B OpraHM3Me, CHUXKAeT BocnainTe ibHble U
$MBpo3MpytoLLME MPOLLECCHI B NEYEHU, CMOCOBCTBYET BOCCTAHOBIEHUIO KNETOK NeYeHU. 3aMeisieT NpoLecchl
CTapeHMsl YeJIOBEYECKOrO OpraHM3Ma 3a CYeT YMEHbLUEHUS CKOPOCTU HaKOMJIEHMs LUTONPOsiMbepaTUBHOIO
6enka (dbakTopa cTapeHus, BbI3bIBAIOLETO U3MEHEHUS MO3rOBOM TKaHW, rMbesib HEMPOHOB U TA) B KPOBU
yesoBeKa.

YcTpaHseT n3bbITOK CBOOOAHbIX PaiIMKaloB B o4arax BocrnanaeHusl U1 60peTcsi ¢ UX HEraTUBHbLIM BO3JENCTBUEM
Ha opraHu3M 4esioBeka. AKTUBMpPYET COOCTBEHHblE, 3HAOreHHble aHTMOKCUAAHTHbIE CUCTEMbI OpraHu3ma u
obecrieunBaeT noBbilleHME MeTaboandeckoro noteHuuana. loBbillaeT BbIHOCAMBOCTb, YCKOpSET MNpoLecc
BOCCTAHOBJ/IEHUS OpraHM3Ma rnocsie GU3MYECKOM Harpy3ku u TpaBM. [loMoraetr opraHmsmMy 60poTbCs C
ce30HHbIMK BcenbiwKamMm OP3 n OPBU, a Takke rpubKoBbIMU 3aboeBaHUAMU. CHUXKAET PUCK THXKEbIX
3ab601eBaHNN HepoaereHepaTUBHOIO XapakTepa, UHGaAPKTOB, MHCY/IbTOB, Pa3BMTUS aTepoCKaepo3a U T.4,

dynnepeHon obnafaer WMPOKNM CMEKTPOM MPOTUBOBMPYCHOM aKTUBHOCTM B OTHOLUEHWM psOa akTyalbHbIX
BMPYCOB rpunna, BKoYas naHaemMuyecnkin supyc 2009 r. A(HIN1)v n Bupyc ntuubero rpunna A(H5N1), repneca,
ageHo- n PC-eupycoB. OAHOBPEMEHHO C 3TUM MPOAEMOHCTPUPOBAHA HETOKCUYHOCTbL 3TUX COEAUHEHUI ONs
K/IETOK Pa3/IMYHOrO TKAHEBOTO MPOUCXOXKAEHUS, MPUYEM ONMTUMABbHBIM A5 MPOSIBAEHUS NPOTUBOBUPYCHOM
aKTUBHOCTU ABAISeTCa Hannume 18-24 rmapoKCUIbHLIX TPynn B MoJsiekyne ¢yanepeHona. lMpu 3ToM, MMEHHO
dynnepeHon C60(OH),4 Nokasan conocTaBUMOE, a B HEKOTOPbIX Cydasx U 6onee BbipaXeHHOEe BUPYAULIMAHOE
OEeNCTBME MO CPaBHEHUIO C TaKMMM MpenapaTtaMu Kak AUMKIoBup n Apéuaon.

Mpenapatbl Ha ocHoBe ®ynnepeHona MOryT ObiTb MPUMEHEHbl B Ka4yeCcTBE HOBbLIX MPOTUBOBUPYCHbIX
npenapatos, o6sagalolWwmx xopowen 6UoAO0CTYNHOCTbIO U B CUAY Hecneundruyeckoro MexaHmsmMa CBOEro
OENCTBUS, He BbI3bIBAlOWMX ObICTPOro MOSIBNEHMS YCTOMYMBBLIX K HEMy LUTaMMOB BMpycoB. Mcxopsa wus
MMEIOLLMXCA [AHHbIX, B CBA3M CO CXOXECTbIO 3TMOJIOTMU M3YYEHHbIX BMPYCOB M KOpoHaBupyca COVID- 19,
npeanonaraetcs, 4to BioFullerene 061agaeT cX0XXMM MPOTUBOBUPYCHBIM JENCTBUEM U B OTHOLLEHUM HOBOIO
KOpOHaBupyca.

dynnepeHoBble npoussBodHble ¢ OH rpynnaMu npeaoTBpallaoT vilemMuio (oTpaBiaeHue Mu3-3a HeJocTaTKa
KMCJIOPO/a), KoTopast BbI3bIBaeTCS Pe3KUM yBesinyeHneM APK npun sHepreTMyeckom UCTOLLLEHUN TKaHel [26]. B
3KCMepPUMEHTaxX in vivo 6bI10 NoKasaHo, YTo ¢yanepeHonsl C60(0OH)24 obnagaoT aHTUNpPoandEepPaTUBHbIMU
CBOMCTBaMM (NPenATCTBYIOT PasMHOXEHMIO KIETOK) W, 6Gnarofaps cBoei crnoco6HOCTU MPUCOeaMHSATD
cBOOOAHbIE paAuKasbl, NpeaoTBPALAOT LMTOTOKCUMYHbIE TMOC/AEACTBUS MPUMEHEHUS [OOKCOPYOULMHA,
NCNONb3YHOLWErocs B XMMMOTEPANMn paka.

Jlake B cBepxMasbix A03ax $GySnepeHon MposABAAET WMPOKUI CNEKTp BMOSOrMHYECKoro AENCTBUA 3a cyeT
CTPYKTYPUPOBaHUSI BOKpYr ce6s BoAbl M 06pa3soBaHUs GynnepeH-BOAHOTO Khactepa, 061a4aloLLero
YHUKaNIbHOMN aHTMOKCUAAHTHON aKTMBHOCTBIO, MOPXKET BbICTYMNaTh B POJIM KaTa/iM3aTopa CaMOHeNTpaam3aLmum
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noApo6HO NPO MexaHM3M U aHTUOKCUAAHTbI

AHTUOKCUIAHTbI - UHTUBUTOPbI OKUCJIEHUS, NMPUPOJHbIE WU CUHTETUYECKME BELLECTBA, CNOCOGHbIE
3aMefl/ITb OKUCIIEHNE, PAacCMaTPUBAIOTCS NMPEUMYLLLECTBEHHO B KOHTEKCTE OKMUC/IEHUS OpraHMYEeCcKnX
coeAMHEHNN. AHTUOKCUAAHTbI AEUCTBYIOT TaK, YTObbl MPEKPATUICA MPOLLECC HEYMNPaBASEMbIX LEMNHbIX
peakuuit ob6pa3oBaHMs CBOGOAHLIX PaJMKaNoB, MPOLECC OKUC/IEHUS NUMUIAOB MeM6paH KIETOK.
MexaHu3M aeicTBMs Hambosiee pacnpocTPaHEHHbIX aHTUOKCUMAAHTOB COCTOUT B 06PbIBE PeaKLMOHHbIX
Lenei: MoNEKy/bl aHTUOKCUAAHTA B3aMMOAEMNCTBYIOT C aKTUBHbIMU pajuKanaMn ¢ o6pa3oBaHUEM
MaJ/loaKTUBHbIX paankanoB. OKUC/IEHUE 3aMeaNseTcs TakKe B NMPUCYTCTBUM BELLECTB, pa3pyLUatoLLInX
rmaponepekmMcu. B atoM cnyyae nagaet ckopocTb obpasoBaHMs CBOGOAHbIX paguKanoB. Laxe B
He6onbwoM Koaundectse (0,01-0,001 %) aHTMOKCMAAHTbI YMEHbLLIAKOT CKOPOCTb OKMUCIEHUS, MO3TOMY B
TeyeHue HEKOTOpOoro nepuojia BpeMeHun (Mepuoj, TOPMOXKEHUS, UHAYKLUN) NPOAYKTbl OKUC/IEHUS He
0OHapy)XMBaloTCs.

Hanbonee n3BeCTHble aHTMOKCUAAHTbI: ackopbuHoBas kucaota (ButamuH C), Tokodepon (ButamuH E),
R-kKapoTuH (MpoBUTaMUH A) M iIMKONKMH (B ToMaTax). K HUM TaKXe OTHOCAT NosudeHobl: GAaBuH U
dnaBoHoMAkl (YacTO BCTpeYaloTca B OBOLLAX), TaHMHLI (B Kakao, Kode, Yae), aHToumaHbl (B KpacHbIX
arogax).

Cpeay aHTUOKCUIAHTOB, M3BECTHbIX K HacTOAWEMY MOMEHTY, dyinepeHbl, TOYHee, MX BOJAHble
pPacTBOPbI SIBASAKOTCA CaMbIMU MOLHbIMU, XOTSI MEXaHMU3Mbl UX AEeNCTBUS MPUHLUNUAABHO UHbIE, YEM Y
06bIYHbIX aHTUOKCMIAHTOB. ABTOPaMK MPEAJIOKEH TaKOM MEXAHU3M:

dynepeHbl AENCTBYIOT AaXKe B CBEPXMaJibiX A03aX, a UX JEeACTBME AaXe Nocsie 0HOKPaTHOro npuema
OJINTCA AOCTaTOYHO A0Ar0, MOCKOJIbKY GyanepeHbl 3anyckaloT COBCTBEHHblE CU/bI OpraHM3Ma Ha
60pbOY co cTapeHneM, 6one3HAMU U T.4. XOTs BbIBOAATCA U3 opraHu3ma 3a 48 yacos. dynnepeHonsbl
KayeCcTBEHHO MPEBOCXOAAT BCE APYrue aHTUOKCUMAAHTbI MO cune. Y HUX APYrot MexaHusM AencTBusl.
Ecnmn kKnaccuyeckne aHTMOKCUAAHTbI 3TO BOCCTAaHOBUTE/IN, KOTOPbIE PACXOAYHOTCS B XO/le peakuun, To
dyNnepeHbl 3TO KaTaAn3aTopbl PEKOMBUHALIMK, B3AMMOYHUUTOXKEHUS CBOBOAHbIX PaINKa/IOB.

Tak, dynnepeHbl Kak aHTUOKCUAAHTbI B COTHU pa3 3¢ deKTUBHEE, YeM Te e BuTaMuHbl C 1 E. Monekyna
0ObIYHOrO aHTMOKCUZAHTA CPeacTBO OAHOpa3oBoe. BcTpetmB cBOOOAHLINM paguKana, OHa TMOHeT,
MoauduLmupyeTcs, obpasys ¢ HUM 6e3BpeHOe coeauHeHue. Ha HenTpanmsauuio oaHOro pajaukana
MAET OJIHAa MOJIEKY1a aHTUOKCUAHTA.

A Monekyna ¢ynnepeHa aencTByeT MHave:

CBob60HbIE pagMKasibl MOTYT HE TO/IbKO aTaKoBaTb COCeIHME BUOMOJIEKY/IbI, HO U COEANHSATLCA APYT C
OPYroM pekoMbUHUpoBaThb, 06pasys 6e3BpedHbI NPOAYKT. HO AN 3TOTO0 OHM AO/HKHbI BCTPETUTHLCS,
YTO NPU HU3KUX KOHLLEHTPaLMAX MasloBeEPOSTHO. A GpynnepeHOBbIN LWapUK UMeEeT CBOMCTBO COBMpaTh Ha
CBOEM MOBEPXHOCTM CBOOOAHbIE pajuKaibl, KOTOpble A0BOJIbHO MPOYHO "MpuaunatoT” K HeMy WU
BCTpeYasiCb Ha ero NoBepxHOCTU, PEKOMBUHUPYIOT, COEUHASCH APYr C APYroM, a GpyasiepeH ocTaeTcs
cam cobon. "Ceartaa" gpyr ¢ ApyroM cBOOOAHbIE paguKabl, GyanepeH YCKOpSET NX PEKOMOUHALMIO B
COTHM pa3s!

Taknm obpa3oM, dynnepeH paboTaeT TOYHO TaK Xe, KaK KaTaIMTUYECKUIA HEMTPAN3aTop BbIXIOMHbIX
rasoB Ha aBTOMO6UJIE, OH "AoXKMraeT" Ha CBOel NOBEPXHOCTM CBOBOAHbIE PafinKalibl, HE MEHSSCh CaM,
M TEM CaMbIM OYULLLAET BHYTPEHHIOK Cpely opraHu3Ma. bnarogaps aToMy gaxke MUKpo03bl dynnepeHa
(monn npoueHTa) OENCTBYIOT TakK e 3PQPEKTUBHO, Kak B AeCATKM pa3 6oJbluMe [03bl APYrUX
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3. dapmakoguHaMmuka ¢ynnepeHona C60

MccnenoBaHMS NOKasbIBaloOT, YTO BOAHbIE KOMMAEKCh! dyanepeHa C60, NOrnowatoT naToreHHbIe WTaMMbl U UX
TOKCMHbI MPU MHOPEKLUMOHHBIX 3a60/IEBaHUAX, TaKUX KaK: OCTpas AU3EHTEpUs, CalbMOHEsNe3, BUPYCHbIE
renatutbl, GPIOWHON TUQ, JENTOCMMPO3, remMopparnyeckne JIMXopaaKku, OpHUTO3. CBA3bIBAA TOKCUHbI
MMUKPOBHOIrO U 3HAOrEHHOro MPOUCXOXKAEHUS, MPOAYKT YMEHbILUAET Harpysky Ha opraHbl AETOKCUKaLMK U
3KCKPELMM, YCTpaHAET AMapero Mpu OCTPbIX KULIEYHbIX 3a60/ieBaHUsAX (POTaBMPYCHbIX racTposHTEpUTaXx,
xosiepe, OTpaBAEHUN CTadUIOKOKKOBLIM SHTEPOTOKCUHOM).

Mpu annepruyecknx COCTOAHUAX TepaneBTUYECKOe [eNCTBME KOMIIeKca OBYC/IOBAEHO €ro cnoco6HOCTbIO
CBA3bIBaTb MULLEBbIE afNepreHbl, FIMCTaMUH, CEPOTOHMH, a TaKXe LUUPKY/IUPYIOLLME UMMYHHbIE KOMIIEKChI U
6GaKTepuasibHble aHTUIeHbl, YTO MPUBOAUT K YCUJIEHUIO KIETOYHOTO M N'YMOPaNbHONO UMMYHUTETA, YBEIUYEHUIO
KonunyecTtsa T- IMMPOLUTOB, CHUIKEHWUIO 303UHOPUIOB U YMEHBLLEHUIO 3y4a, OTEKA, KpanuBHULbI. YKopaymnBaeTt
BpeMs LMPKYASIUMM B KPOBM cCrneumudUYECKMX aHTUTEN U aHTUIEHOB pPas3/IMYHbIX BUPYCOB, CHUXKaET
BbIPaXEHHOCTb O6LLMX CUMMTOMOB 32a60/1€BaHUS.

Bonee noapo6HO NPO UMMYHHbIE U a/l/IEpruiYecKkre peaKkuum

YyéHble BHeApPUAM MOAUDULMPOBAHHbIE GYAEPEHbI UCMBLITYEMbIM B TaK Ha3blBa€Mble TyYHble KIETKU - K/ETKU
COeAMHUTENIbHOM TKaHMW, urpatolime 60/blIyi0 po/ib B BOCMA/IMTE/bHBLIX Mpoueccax npu annepruun. lNocne 3toro
UCMbITYEMBIX NOABEPrAN AEeNCTBUIO annepreHoB. OKasanochk, YTO Y UCMLITYEMbIX CUAA afiIeprMYecKoin peakumm pesko
yMeHbLMAack. NMPUYNHOI TOMY - YyMEHbLLIEHWE BbIBPoca rMcTaMmnHa (BeLLLEeCTBa, BbI3bIBalOLLLErO NaTOOMMYECKME peaKkLmm
npu anneprum) B 50 pas, a Takxe ocsabneHve AencTBus TPEX AECATKOB APYrMUX BELLECTB aHaJ0rMyHoro aencreums. Mo
JaHHbIM Kenau, 370 MpPOUCXOAMT M3-3a CBA3bIBAHUSA PACTBOPEHHbIMM  dynnepeHaMn CcBOBOAHbLIX PaAUKanos,
BO3HUKAIOLWUX MPK aanepruu.

He TaK [,aBHO AMNOHCKME yYeHble COOBLLMAN, YTO HaLLIM JIEKAPCTBO NPOTUB paKa Ha OCHOBE GynepeHoB. B To e Bpems,
paboTbl B 3TOM HamnpaBJieHUM aKTMBHO BedyT U B Poccun. B YacTHocTW, rpynnbl yyeHbIXx U3 KasaHn 1 YepHOrosioBKu
CoO6LIAlOT O CUHTE3E HOBbIX MPOU3BOAHLIX ¢YyAnepeHoB ¢ dapMakodpOpHbIMU TpynnamMu. PesynbTaTbl MHOIMX
NCCNe0BHUI OTKPbIBAIOT MNEPCNEKTUBY MCMO/Ib30BAaHUS BOJAHOIO pactBopa ¢y/ilepeHa U ero nNpousBoAHbIX B KayecTBe
OCHOBbI HOBbIX JIEKAPCTBEHHbIX CPEACTB A5 TEPANMM aanepruiecknx 3abosesaHui, BOCMANNTENIbHbIX U ayTOUMMYHHbIX
naToIorni

4, KnuHunyeckue u AoKAMHUYECKUE UcnbiTaHua dynnepeHona

Bblan npoBeaeHbI na6opaToprle, AOKNIMHNYECKUNE U KIMHNYECKNE UCMbITaHUA BOAOPaCTBOPMUMOIo d)ynnepeHa,
OFIY6}'IVIKOBaHbI COTHWM NOJIOXKUTEJIbHbIX pe3y/1IbTaTOB.

KnnHuuyeckne ucnbitTaHns Ha aoaax (in vivo) aToro Beuiectsa HaMu He NPOBOAUNC, B CBSA3U C OTCYTCTBUEM
HeobXoAMMOCTH, MOCKOJIbKY [JaHHOE BELWECTBO He SABASETCS MeAMUMHCKMM npenapatoM. OjHako
OOK/NHUYECKME N KJIMHUYECKUE MCMbITAHUSA B OTHOLLEHMM BOAHONO pactBopa dyssiepeHa NpoBOAUANUCE NOL,
pykoBoacTBOM [.B. AHApueBckoro, B MHcTUTyTe ®uamonormyeckn AKTUBHbIX CoeaMHEHUI, I.XapbKoB. bbin
npoBeAeH psAa, UcCneioBaHMN U oleHeHa 3QEKTUBHOCTbL NPUMEHEHUSA dysilepeHa B KOMIMJIEKCHOM Tepannu
60/IbHbIX S3BEHHOWM 0O0JIE3HBI0 U GONBbHbIX XPOHUYECKUMU FenatuTaMu TOKCMYECKOrO reHesa. B ycnoBusix
racTpO3HTEPOIOrMYECKOro oTAeNEHMS XapbKOBCKOM 061aCTHOM KJIMHMYECKOM 601bHULbI, ABASIOLLLErOCcs 6a3oM
Kadeapbl BHyTpeHHen MeguuuHbl No3 XHMY, 6bi1o  o6cnegoBaHo 40  6GONbHbIX  SA3BEHHOWM
60N1E€3HBIO/XPOHUYECKMMM TOKCUYECKMMM renatutaMn. KOHTpOsbHYHO rpynny cocTaBuan 20 npakTUYeCKU

3J0pOBbIX JItoAel (N0 KaXkAoMy UCC/IeA0BaHWUI0 OTAEBHO).
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PesynbTatbl MccnenoBaHUs MoOKasanu, YTo nuwesBas fo6aBKa - BOAHbIM pacTBop ¢yssiepeHa, npoweaias
JOK/IMHMYECKOe UCCnefoBaHME, MOKasasia OTCYTCTBME OCTPOM M CYOXPOHMYECKOM TOKCMYHOCTM MNpU ee
npuMeHeHnn. bBbin noatBepKaeH Takon 3ddeKkT: dynnepeH onpeaenseT MHTEHCUMBHOCTb MNEPEKUCHOTNO
OKUC/IEHUS NUNUIO0B KJIETOYHbIX MeMbpaH, ctabunmsmpyetr mMemMbpaHbl, TOPMO3UT CBOBOAHO- pajuKaibHOe
OKUC/IEHME, PeryMpyeT 0OMeH BeLlecTB, NOBbILLIAET MHTEHCUBHOCTb BOCCTAHOBUTE/bHBIX MPOLLECCOB B NEYEHM.
Bbin BbiABAEH paf, cneumndpuUeckux akTUBHOCTEN dynnepeHa B IKCMEPMMEHTAX Ha XXMBOTHbIX, B TOM 4uUC/e
NPOTUBOBOCMA/INTE/IbHAS, NPOTUBOS3BEHHAS, pereHepaTMBHasl, MeMbpaHOCTabMansnpytoLLLas,
afanToreHHasl, 4YTo TMOCAYXXU/I0 OCHOBOM Ansi  BbIPpabOTKM  HOBOW TEPaANEBTUYECKOM CTpaTermm npu
NPUMeEHEHUN TPAANLMOHHOM TepanumM S3BeHHON 60€3HM B CO4ETaHUM C GyNiepeHOM.

TaK)Ke CyLLecTBYeT psA/, Hay4YHbIX paboT, B KOTOPbIX ONMCcaHbl BCe 3GPEKTbI HA XKUBOTHLIX (MPOTUBOOMYXO/EBbIE,
KapAMOoMnpOTEKTOPHbIE, PaMONPOTEKTOPHBIE U Ap.), a TaK K€ Macca OT3bIBOB OT 3HTY3MacToB- 61oxakepos (co
BCEro MUpa), NpMHMMaloLMX GynnepeH B passiMyHbIX popmMax J06pOBOJILHO Ha NPOTAKEHUM HECKONBKUX NET.
NMoMUMO 3TOro, B TedeHue 6 MecsLLEB Mo, HalLMM HaA30POM NPOBOAATCS UCMbITAHUA Ha KOHTPOJIbHOM rpynne
naumeHToB (406POBONLLEB) MO BbIABAEHUIO TEX WAM MHbIX 3GPEKTOB OT MNPUHATUSA BHYTPb pacTBopa
dynnepeHona B pasfiMYHbIX KOHLUEHTpauusaxX. [JOCTUTHYT MONOXUTENbHbIA 3PPEKT, a UMEHHO MOoBbIlIEHWe
paboToCnocobHOCTM OpraHM3Ma, YAy4ylleHMe naMsaTU, BHUMaHWA, OO6lllee YyylleHMe CaMOYyBCTBMS,
yBe/IMYEHME COMPOTUBJIAEMOCTU OpPraHM3Ma K BpedHbIM BO3JAEWCTBUSIM OKpyXKalolen cpeabl. Bepetcs
KOHTPOJ/Ib UCCNEAYyEMbIX NMapaMeTpoB, 060CHOBaHWE TOro WUAM MHOro 3ddeKkTa, a TaKkKe npeanonaraercs
NoAroToBKa Nyo6/nKaLmMin No 3To TEMaTUKE.

5. NMoKa3aHnAa K NpUMeHeHuto

Mpoaykuusa, (NuwieBble A06aBKK) ¢ dyanepeHoM, npefHasHaydeHbl 418 60pbbbl C paKTopaMu CTapeHus m
pPEKOMEHA0BaH [/ eXeAHEBHOro npuema B NPodUNaKTUYECKUX LIEAX, a TaKXKE CUMMTOMATMYECKU (Kypcom)
npwu 3aboneBaHuUsIX. Haww NPOAyKT obnapaet BblPa*KEHHbIMMU pPaAnoNpPOTEKTOPHbLIMY,
NPOTUBOBOCNAIUTENbHLIMU U MPOTUBOBMPYCHBLIMU CBOMCTBAMMU.

He aBnsetca neKapcTBEHHbIM CpeAcTBOM! [oKaszaH K NMPMMEHEHUIO B COCTaBe KOMBUHNPOBaHHOM
Tepanuu npu ciaeaytolmx 3aboneBaHmsx:

*  MuiLeBast TOKCMKOMHGOEKLIMS

®  JM3eHTepus, caJibMOHeN e

®  BUpPYCHble 3a60/1€BaHUS U UX MPOPUNAKTUKA

®  3HTEPOKOUT, XONELMCTONaHKpeaTuT

®  JMCNENCcUsi, METEOPU3M, MPOLLECCHI THUEHUS, BPOXXEHUS, TMNEPCEKPELMS CIU3U U CONAHOMN KUCIOTbI

® OTpaB/IEHUE XMMWYECKMMU COEAMHEHUAMU U MeAuKaMeHTaMu (B T.4. pocdhopopraHMyeckumMmn 1
X10POPraHNYECKUMIU COEANHEHUSMUN, MCMXOTPOMHbIMKU NpenapaTamMm)

®  OTpaBJ/IEHME aNKaIoUIaMU, CONAMU TAXKENbIX METAJIIOB

e o)oroBas 60/1e3Hb B CTaJN TOKCEMUU N CENTUKOTOKCEMMU

®  XpOHWYECKasi NoYeYHast HeJoCTaTOMHOCTb

®  XPOHWYECKUI renaTuT, OCTPbI BUPYCHBIM renaTuT, LMPPO3 NeYeHn,

®  ajjlepruyeckune auartesbl, aTonNUYeckme 4epmMaTuTbl, aNNEPrMYeCcKNin pUHUT
®  TaCTPO3HTEPUT, TOKCUKOAEPMUU
®  aBCTMHEHTHbIM aJIKOTO/IbHbIN CUHAPOM

e ___NOJALOTOBKA K PEeHIeHONOIMYECKIUM UCCAeAOBAHUAM (A0 YMEeHbIIeHUS www.full-en.com
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rasoo6pasoBaHus)

®  MPOTMBOOTEYHOE AENCTBUE: YyYLIaeT MUKPOLIMPKYSLIMIO, HOPMaiM3yeT 06MEeHHbIE NMPOLLECChI; 3aLiULLLaeT
MeM6paHbl KNETOK U yay4dllaeT paboTy Kanuansapos, BOCCTaHaBAMBAET MUKPOLIMPKYAALIMIO KPOBMU,
HOpManusyeT 06MeH BELLLECTB Ha KNETOYHOM YPOBHE; CMOCOBCTBYET YYULIEHWNIO KPOBOTOKA M YMEHbLLEHUIO
OTEKOB 33 CYET CHUXKEHWUSA BA3KOCTM KPOBM M MPOHMLAEMOCTM COCYAMCTON CTeHKU. CnocobCeTByeT
pereHepawumn KNeToK BCeX TKaHEN OpraHM3Ma, TO €CTb OYMLLEEHMIO OT LLJIAKOB, OT KOTOPbIX KNETKM HE MOT/IU
M36aBUTbCS paHbLLE.

e BocnajeHuWe HOCOM/IOTKM U OpraHoB [AbiXaHusA. B cocTaBe KOMIMJIEKCHOM Tepanuu OKasblBaeT
NpPOTMBOBOCMNANUTENILHOE AENCTBUE

®  HEBPUT, apTPO3, HEBPATUA U OCTEOXOHAPO3

* npo6aembl ¢ KT (Hopmanusyet paboTy XKT)

Cnoco6 npumMmeHeHuUs

[TpuHUMATE €XEeTHEBHO B MPO(UIAKTHUECKUX IENSIX CIeAys] pEKOMEHIAIUAM B PUIIaraeMoil HHCTPYKIIUH.
PazoBast 103upoBKa BEIBEpEHA, pPacCUMTaHa Ha B3POCIIOTo YenoBeka 70 Kr.

B cBAsn C MHAMBM}J‘yaﬂbHOVI peaKumeﬁ Ye/i0BEKa, MOXKET HaGJ’IIO,EI,aTbCFI MMMYHHbIl‘/‘I OTBET OpraHn3ma.

Mpu KakmMx-nMbo MpPOSABAEHUAX WHAMBUAYANBHON HEMNEPEHOCMMOCTM MPOAYKTa, PEKOMEHIYEM OCTaHOBWUTb
MPUEM Ha HECKOJ/IbKO JHEW, a Noc/e HayaTb NPUEM C Maoi [03bl: NepPBble AHU MPUHUMATbL OfHY YETBEpPThb
[03bl, Aanee NoBbILWAaTh A0 CTaHAAPTHOMN A03bl.

Mpy NOBbLILEHHOM/MOHMXEHHOM apTepUasbHbIX [aBJAEHUAX BO3MOXHO KpPaTKOBPEMEHHOE YyBe/MYyeHue
[aBNeHuns C nocaeayoliein HopManmsauuen.

[eTaM pekoMeHyeM NPUHUMaTb CUMMNTOMATUYECKM, MOCKOJ/IbKY MPOAYKT, B NEPBYIO O4Yepeb, NpeaHasHayeH
[N5 60pb6bl ¢ haKTOPaMU CTapeHUs U BOCMaIMTENbHbIMM NMPOLECcCcaMU, a TaKXkKe A1 NOBbIWEHMUS UMMYHUTETA U
perynmpoBaHuns o6MeHa BeLLECTB.

BepeMeHHbIM He peKoMeHIyeTcs.

Mpu 3a601€BaAHUAX BEPXHMX AbIXaTENbHbIX MyTEN:
Mo 3 Kanan (HepasBeaeHHOro NPoAYKTa) B KaXKAblii HOCOBOM Mpoxo, (1 pa3/aeHb), cornacHo pekomeHaaumm JIOP

cneumannctoB. McnbITaHMA NPOBOAUAN HA MaLUMEHTaX KOHTPOJIbHOM rpynnbl (HACMOPK, OTEK CANM3IUCTON HOCOT/IOTKM).
BbiiBIEHO MOJIOXKUTE/IbHOE AENCTBME HA CAU3UCTYIO HOCOMNOTKU: CHMXKEHME OTEKa, NevyeHMe HaCMOpKa, ycuieHme
aenctemsa JIOP-npenapaTos.

HE ABNAETCA NEKAPCTBEHHbLIM CPEACTBOM!

www.full-en.com
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