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OAMBUTAJIb: BIIMAHUE HA NMPOLIECCHI
CTAPEHUA U 3[0OPOBbE

anIBe,D,EHbI OaHHble 0 16 KOMMOHEHTax I'IpOTMBOBO3paCTH0171 cucTeMbl 06oraleHus pauuoOHa NUTaHNA MUKPOHYTPUEHTaMU B
coctaBe komnniekca MameuTans. npe,ﬂ,CTaBﬂeHbl pe3ynbTaTbl d)yH,lJ,aMeHTaﬂbelX U KIMHUYECKMX UCCNen0BaHUin 0O poan Komno-
HEHTOB KOMMNJeKCa B TOpPMOXEHUU NpoLEeCcCOB CTapeHuA, AeTa/lbHO NOKa3aHbl MPOTUBOBO3PACTHbIE 3¢¢EKTbI JKCTPAKTOB pacre-
HWI, BUTAMUHOB U MUKPO3/1IEMEHTOB, BXOAALWMNX B YTPEHHUE U BEYEPHUE KaMCynbl CUCTEMbI (dameuTanb.
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ANTI-AGING SUPPLEMENTATION WITH FAMVITAL SYSTEM: INFLUENCE ON AGING AND HEALTH (CLINICO-PHARMACOLOGICAL

DOSSIER, EVIDENCE-BASED MEDICINE RESULTS)

Data on 16 components of the anti-age system for the diet enriching with the Famvital are presented. Information about
fundamental and clinical researches on the anti-aging role of the complex components are presented. The anti-age effects of plant
extracts, vitamins and trace elements included in the morning and evening capsules of the Famvital system are analyzed in detail.
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npouecce CTapeHuUs XeHLLMHbl 0TMeYaeTcs yTpaTa

(bYHKLMOHANbHOM aKTUBHOCTM U CHUXEHME CMO-

COBHOCTM OpraHM3Ma afanTMpPOBATbCA K MOCTOSIH-
HO MEHSIOWMMCS YCNoBKUIM. BO3HMKAOT BUAMMbIE BO3pacT-
Hble M3MEHEeHWSs: CHUXKEHMe Typropa W TOHyCa KOXM, Mur-
MEHTHble NATHa, NOpdUPMHOBOE CTApeHME KOXM, noTeps
3M1aCTUYHOCTH, YBNAXKHEHHOCTU, UCTOHYEHME KOXM, BbiMaae-
HMe BONOC, 6ofiee TEMHbIM LBET KOXM, TOMKOCTb HOITEW,
TPeWMHbl Ha NgTKaX, NOKTAX, ANMTENbHO He3axuBatolime
nopesbl M CCaaMHbl, NAPOAOHTO3, M3bbITOYHAS Macca Tena,
noteps TOHyca M cuabl Mblwl U T.4. CxeMaTMyHO npoLecc
CTapeHus nNpeacTaBneH Ha pucyHke 1 [1].

MNpouecchl cTapeHns 0ObACHATCS HECKONbKUMU NPUYK-
HaMu: BO3AENCTBUEM PU3MUYECKON MU XMMUYECKOWN MPpUpPOo-
[bl, HO OflHA M3 BEAYWMX MPUUMH — pa3pylwuTenbHOe Ael-
ctBue cBobofHbix pagukanos (CP). CBobonHble panmkansl
0Ka3bIBAKT arpeccMBHOe BO3AENCTBME HA Benkun n depmer-
Tbl KNETOK, kKneToyHble MeMbpaHsbl [1, 2]. Mpu BO3aENCTBUM
CP Ha KneTkM MOXeT MoBpeXAaTbCsl CTPYKTypa He TObKO
oenkos, nunuaos, HO M [OHK. KoMnoHeHTbl Kommnnekca
(MaMBWTaNb MO3BOMSIOT HAa KAETOYHOM W MONEKYNASIPHOM
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YPOBHE 3aMefnTb 3TV MPOLECChbl, CHU3UTb MHTEHCMBHOCTb
NepeknCcHOro OKWUCIEHUS W perynupoBaTb YrNeBOAHbIW,
XMPOBOW U 6eNkoBbIM MeTabonnaM KneTok.

Buammble npu3Haku CTapeHus OTMeYalTcs B MepByto
oyepedb Ha KOXe, KOTOpasi M3-3a MoTepu KONNAreHoBbIX W
3M1aCTUYECKMX BOMOKOH MCTOHYAETCS M CTAHOBWUTCS MeHee
ynpyron. Takxke BO3paCTHble MPOLECCh OTpaxarTcs Ha
COCTOSIHUM HOrTen (KOTOpble CTAaHOBATCS Bonee Xpynkumu u
CNOWCTBIMK) M BONOC (NOSBASAETCS NOMKOCTb, CEAMHA BCNea-
cTeue Bosaencrena H,O, B BOJIOCAHOM NYKOBULE).

B ctaTbe paccmaTpuBaeTcs posib Kaxaoro us 16 komno-
HeHTOB KoMnnekca MamBuTanb B NPOTUMBOAEWNCTBMM CTape-
HUO. MUKPOHYTPUEHTbI pPa3fieNeHbl Ha YTPEHHUI U Beuep-
HWIA MPUEM COMNACHO UMPKaAHbIM BMOPUTMAM MX YCBOEHMS
M CMHEPTUYHOCTM AeicTBUA. KoMMaeKC CoaepKMT 3KCTPaKTbl
TpaB, BUTAMUHbl U MWKPOINEMEHTHI, UMetoLWne GyHAAMEH-
TaNbHble U KAMHWYECKME AOCTOBEPHbIE AAHHbIE O TOPMOXKe-
HWM NPOLLECCOB CTapeHMs. Mbl paCCMOTPUM COCTaBbl YTPeH-
HWX M BeYepHUX Kamncys, KoTopble paboTalT Kak MOLLHOe
QHTMBO3pACTHOE CPeACTBO WM WCTOYHMK HEOOXOAMMbIX AN
3[0pPOBOro MUTaHUS MUKPOHYTPUEHTOB.



KJIFOYEBbIE KOMNOHEHTbI YTPEHHEW KANCY/Ibl
HOAMBUTAJIb

DKCTpaKT 3eneHoro 4as. M3BecTHO, 4TO nonudeHons
3e1€HOr0 Yas, nonyyeHHole u3 nuctbeB Camellia sinensis,
00513a4at0T CNOCOBHOCTLI0 MPODUNAKTMPOBATL CTAPEHNE KOXM
OT BO3aeicTBuMS ynsTpadmoneTobix (YD) nyyeit. Bnepsbie Ha
MOLENSAX XMBOTHbIX ObIN0 MOKAa3aHO, 4T0 YP-UHAYLMPOBAHHbIM
KOXHbIA OTEK W MOBbILUEHHAs aKTUBHOCTb LIMKIOOKCUIEHA3bI
3HAUYUTENbHO YMEHbLLIATCA NpW A00aBAEHMUM K paLMOHy
YKMBOTHbIX 3KCTpPaKTa 3eneHOoro 4as. lonmdeHonsl 3eneHoro
4as MHIMOUPYIOT MHAYLMPOBAHHBIN YD-M3nyyeHnem KaHue-
poreHe3 Ha pa3HbIX MOLENSAX Y >KMBOTHbLIX, MPU MECTHOM
MCMONMb30BaHWM U MpU NPUMeHeHun BHYTpb [2]. MNpoTmBo-
BOCMaNUTE/bHbIE M aHTUKAHLEPOreHHble CBOMCTBA 3€1eHOr0
yas 0bycnoBneHbl NONUBEHONbHBIMU KOMMOHEHTaMK, B 0CO-
6eHHOCTM nonndeHon anurannokatexuH-3-rannatom (3K
[3]. 2TKT nHrnbupyeT skcnpeccuto MetannonpoTtenHas (MMI),
Takux Kak MMT1-2, MMTI1-9 n MMTI1-12, 1 9BASeTCS MOLLHbIM
MHIMOUTOPOM NEeWKOUMTapHOW 31acTa3bl, KOTOpas urpaet
BaXHYIO POJb B MHBA3MM OMYyXONM U PacnpoCTPaHEHUM MeTa-
cta3oB [4]. MonndeHonbl AeACTBYIOT CMHEPIMYHO C pecBepa-
TponoM u omera-3-MHXK. ®ameutans copepxut 200 mr/
Kanc/cyT cyxoro akcTpakTa amctbeB Camellia sinensis.

Butamuu C (BuTamep L-ackopbuHoBag Kkucnota) — oAuH
M3 CaMbIX U3y4YEHHbIX aHTMOKCUAAHTOB. AHTMOKCMAAHTbI CMO-
COBHbI TOPMO3WTb MEPEKMCHOE OKUCIEHWE W Mpemynpex-
[aTb pasBWTME BOCMANAWUTENbHbIX peakuuid. ButammHn C -
BOLOPACTBOPMMbIN BUTAMMH, KOTOPbIA OTBEYAET 33 aHTMOK-
CUAAHTHble 3Q@eKTbl B rMapod@uUAbHOWM cpeae (Hanpumep,
LMTO30N€e KNETKM).

Butamun C pabotaeT kak KodakTop NM3NATMAPOKCMAA3bI
W NPOAUATUAPOKCKMAA3bl, HEOOXOAMMBIX ANS MOAAEPXKAHMS
MeTabonM3Ma KOXM: OHU YYaCTBYHOT B CTabunmsauum TpeTmy-
HOW CTPYKTYpbl KonnareHa. Heobxoomnmocts BuTammHa C ans
paboTbl 3TMX GepMeHTOB Oblna NokasaHa ewe B 1988 roay:
B OMbITax in vitro Ha ¢ubpobnactax KOXM OH AEeNCTBOBAN Ha
HMX Yepe3 MOBbIEHWE KOHLEHTPaLMKM MPOKOMNAreHOBbIX

PucyHok 1. MuorogakTopHoCTb Npouecca crapenus

MPHK | u [Il Tuna. Takke OH yyacTByeT B perynsaumm 6anaHca
KonnareHa M 31acTvHa B COEAMHUTENBHOW TKaHM.

Butamun C urpaet ponb B CMHTE3E X0NnecTepona, Heobxo-
[MMOro AN CMHTE3a CTEpPOMAHbIX FTOPMOHOB, B TOM YuCne
KEHCKMX MOMOBbIX FOPMOHOB 3cTporeHoB. OH MoBbiWwaeT
yCBOSIEMOCTb Xene3a 1 BUoA0CTYNHOCTb CeneHa, KOTopble, B
CBOK OyYepefp, SBASKOTCA HEOOXOLMMbBIMM KOMMOHEHTaMM
60onbWworo uncna GepmMeHToB M 06ecneymBaloT aHTUOKCK-
[aHTHble 3 dEeKTbI, BANSIOT HA MeTabonnM3M KOXM 1 He0bXO0-
LMMbl ans cbanaHCMpoBaHHOM paboTbl WMTOBMAHOM Xenesbl.

[MaBHbIM BAMsSHMEM BWTaMuHa C Ha 340pOBbE WM TOHYC
KOXW CYMTAeTCH HOpManu3aLus CUHTe3a KoanareHa: npu ero
feduunTe OnucaHbl TakMe HapyLWeHUs, Kak pa3BuUTUe pac-
wmpeHns GoNMKynoB v Kkepatosa B obnactv pyk. lNpu onm-
TenbHOM peduumte B 06N1acCTM GONAMKYNOB pa3BMBAOTCA
remMopparuu, KoTopble HaNnOMUHAIOT NaNbNMpPyeMyo Nypnypy
annepruyeckoro BacCkKynuTa, CKOpee BCero, OHM CBS3aHbl C
HapyLeHWEM CTPYKTYPbl COELUHUTENBHON TKAaHU BCEACTBUE
HapyLleHWs CMHTEe3a KonnareHa. Takxke nepuumt sutammuHa C
CBSI3aH C pa3BUTMEM CYXOCTM, BOMBLUIMM YMCIOM MOPLLMH,
MOBbILEHHOM CKNOHHOCTBIO K BOCMANUTENbHBIM peakLusam B
Koxe [5]. 2pdexTbl BUTaMmuHa C Bblan XOpPOLO M3yYeHbl Ha
MauMeHTax C LMHIOW, Y KOTOPbIX CUNIbHO CTpafan MeTabo-
JIN3M KOXM: OHa CTAHOBMAAChb XPYMKOW, Bblna CKNOHHA K pas-
BUTMIO NETEXMANBHOM CbIMU M reMOpparui, Nerko TpaBMMpo-
BaslaCb M OYeHb A0Nro 3axkusana. ObMeHHble mpoLecchbl B
KOXe HEeBO3MOXHbl 6e3 yyacTus BuTammuHa C: HapyllaeTcs
MeTabonn3M KonnareHa, KoTopbli OTBEYAET 33 APXUTEKTOHM-
Ky KOXW, 0becneunsas ee TOHYC M yNpyrocTb.

C BO3pacToM unu B pesynsrate GOTONOBPEXKAEHUS (KOTO-
poe HamoOMWHAET MO MEeXaHU3My CTapeHue) KOAMYeCTBO
BuTaMuHa C B anupepMuce M AepMe CHUXKAETCH, HO He [0
KOHLLA MOHSTHO, YTO SBASIETCS MPUYMHOM, @ YTO CEACTBUEM.
TeM He MeHee B KOXe, KOTOpas NoLBepPriach OKCMAATUBHOMY
cTpeccy, cogepXaHue BuTaMuHa C TakkKe Huxe. AHTU-
OKCMAAHTHbIA 3pdekT BuTaMMHa C MO3BONSIET CHM3MUTH
MHTEHCMBHOCTb MOBPEXAEHUS nocae Bo3aencTems UV-nyyen
(puc. 2) [6]. MpoTekTnBHbIA 3bdeKT BUTaMuHa C Hbin nokasaH
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B HECKO/IbKMX MCCNeaoBaHMsax: npueM f06aBOK 3TOr0 BUTa-
MWHA CHMXan rnyouHy MOPLUMH, NOBbIWAN COAEpPXKaHWe
KOnnareHa B KOXe 1 B LLeNoM Npu ANTENbHOM NPUMEHEHMH
3aMennan pasBuTMe CTapeHuns Koxu [5].

B KpacHyto kancyny npoTvBOBO3pacTHOM cucTeMbl Mam-
BUTaNb BXOAMT BMTaMmH C B Buae Hambonee aKTMBHOIO
L-Butamepa B konmnyectae 60,1 Mr/kanc/cyT, 4To COOTBETCTBYET
67% OT HopMbl NoTpebnenns, npuHatoin B PO (90 mr/cyT) [7].

3kcrpakT Bopgopocau Dunaliella salina (McTouHmk npu-
POAHbIX KAPOTUHOUAOB, B YaCTHOCTH GeTa-KapoTHHa, anbda-
KapoTMHa M acCTaKCaHTUHA). beTa-kapoTMH — 3TO XenTo-
OpPaHXeBbIN pacTUTENbHbINA NMUTMEHT, KOTOPbI obecneymBaeT
oKpacky 6onblUMHCTBA OBoOLLern M dpykToB. XenTble pacTe-
HUS MMEeIOT HWM3KOe COAepXaHWe KapOTUHOWAOB, OpaHxke-
Bble — CpefHee, a pacTeHns C KpPaCHOM OKpPacKon — camoe
BblCOKOe. KapoTuHbI (aCTakCaHTUH, anbda- 1 6eTa-KapoTuH u
Lp.) 9BAAKOTCH NpefllecTBeHHUKaMK BUTaMMHA A (MpoBuTa-
MWHaMK A): Monafas B OPraHM3M, OHW CMOCOOHbI NpeBpa-
LaTbCs B BUTAMUH A (peTuHon). Hanbonee 3HaunMbIM cpeam
HMX cunTaeTcs 6eta-kapoTuH (NpoBuTaMuH A). B otamumne ot

Apyrux GopM KapoTUHA, Ybs AONS NPEBPALLEHUS B BUTAMUH
A He npeBbiwaet 50%, 6eTa-kapoTnH NpeobpasyeTcs B BUTa-
MuH A Ha 100%. beTa-kapoTuH Takxe 9BNSETCS NPUPOLHBIM
MMMYHOPETYNSTOPOM, KOTOPbIV NOBbILLAET UMMYHHbIN NOTEH-
uman opranusma [8].

Peifeng Hu ¢ cooasT. (2006) nccnegosanu BamsaHus 6eta-
KapoTMHa Ha NpOLLeCChl BOCManeHus U Ha 0bLLYl0 CMEPTHOCTb
y NOXWAbIX NH0LeV B TedeHue 7 neT HabnoaeHuit. B npocnek-
TMBHOE KOTOPTHOE MCCenoBaHue Bownm 672 naumeHTa crap-
we 65 neT, y KOTOpbIX M3MEPSAUCb YPOBHWU OeTa-KapoTuHa,
WHTepneliknHa-6, xonectepona, anbbyMmnHa B naasme Kposw, a
TaKXKe MHOrMe KAMHMKO-Aemorpaduyeckne napametpsl. [1pu
aHanu3e AaHHbIX OblN0 MOKAa3aHO, YTO CHWXKEHME YPOBHS
6eTa-kapotuHa B nnasme Huke 0,17 MMonb/n HE3aBUCUMMO U
[LOCTOBEPHO aCCOLMMPOBAHO C MOBbILEHWEM YPOBHSA
C-peaktnBHOro 6enka v WHTEpNENKMHA-6 B MnasmMe KpOBMW.
TakKe [OCTOBEPHO CHWXKanacb 7/-NeTHAS BbPKMBAEMOCTb
naumeHToB [9]. Ha ToM e KoropTe naumMeHToB OblI0 MNOKa3a-
HO, YTO CPeaV NOXWbIX NOAEN aHTUOKCMAAHTBI, B YACTHOCTH
6eTa-KapoTuH, MoryT obecneynTb 3almTy U OT KOTHUTUBHOIO

PucyHok 2. CunepruuHoe Bamsanue ButamuHa C, E, nokosarekcaeHoBoi kucnotol (AFK) u rytatuoHa Ha TopMoxeHue
NpoLLecCcoB CTapeHus U HeifTpanu3aLmio cBO60AHbIX paauKanos, apantuposaHo Pullar J. (2017) [5]
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CHWXEHUS Yy NnL, C BonblUuei reHeTU4yeckow BOCMPUMMYMBO-
CTblO, O YeM CBMAETeNbCTBYeT Hanuuve 4-i annenn APOE
(anonunonpotenH E). PaHee 6bl10 nokasaHo, 4TO HOCWUTENb-
¢80 4-i annenn APOE foCTOBEPHO aCCOLMMPOBAHO C KOTHM-
TUBHbBIM CHMKEHMEM Y MOXMUAbIX U C BONee BbICOKUM PUCKOM
6one3Hn Anburerimepa. Hanunume sHUedanonatMm u KOrHM-
TUBHOMO CHMXKEHMS oueHMBanocb no wkane SPMSQ (Short
Portable Mental Status Questionnaire — KpaTkui nopTaTuB-
HbI OMPOCHUK ncuxuyeckoro coctosHus) [10]. Mpu 3ToM
KapOTMHOWAbl NOBbILLAKT aHTUOKCMAAHTHbINA pecypc OpraHus-
Ma B LieNIoM, M MO3ra B YacTHOCTW. KapoTMHOMAbI NPUCYTCTBY-
I0T B KpAaCHOW Kancyne npoTMBOBO3PACTHOM CUCTEMDI
(MameuTanb B fo3e 9,36 Mr/kanc/cyT u ocylectsnsatot obora-
LeHne paumoHa NuTaHus 6e3 yBenmyeHns KanopuiHoCTy.

Macno Borago - nCToUYHMK He3CTEpUDULMPOBAHOM XMP-
HOWM KWCNOTbl M3 Trpynnbl OMera-6 >WPHbIX KWCNOT -
Y-TMHONEHOBOM KWMCNOTbI, KOTOpas $BASETCS OAHWM U3
OCHOBHbIX 3CCEHLMANbHBIX MUKPOHYTPUEHTOB, 0becneymBa-
IOWMUX NPOPUNAKTUKY CTAPEHUS KOXMW. Y-JIMHONEHOBAsS KUC-
nota ynyywaeT obMeHHble NPOLEeCChl, 338 CYET Yero pasrna-
KMBAET YXXe CyLLecTBytolme Hernybokme MOPLMHKK U npe-
[oTBpallaet 06pa3oBaHMe HOBbIX; MOBbLILIAET CMHTE3 NPOTK-
BOBOCMANMTENbHOIO NpoCTarnaHamnHa E, urpatolero BaxHyto
ponb B 6opbbe € NpexaeBpeMeHHbIM CTapeHMEM.

LunHk Heobxoanm Ans 340p0OBOro MeTabonmsMa Koxu, yya-
CTBYET B NPOTMBOBOCMANMUTENbHBIX PEAKLMAX U MCMONb3YeTCs
B Tepanuu akHe. CornacHo LaHHbIM BUMOMHOOPMATUYECKOTO
aHanm3a, okono 10% 6enkoB 4enoBeyYeckoro NpoTeoMa UMEKT
LIMHK-CBA3bIBAIOLLME AOMEHDI: LLMHK BXOLMT B COCTaB 60MbLLO-
ro yncna GepmMeHToB U KODEPMEHTOB, HEOBXOAMM NS QYHK-
LIMOHMPOBaHMS KNETOK, y4acTBYS B MpoLeccax pocta u andade-
peHumposku [11]. B LLHC unHK oTBeyaeT 3a nepepayy curHa-
NIOB B HEMPANbHbIX CMHAMNCAX, BXOAS B COCTAB HEMPOTPAHCMUT-
Tepos. Ero geduumut otMeyaeTcsd cpesfm NaLmMeHToB ¢ 601e3Hbto
Anburevimepa u MapkmHcoHa [12]. LIMHK akTMBHO yyacTByeT B
JHepreTMyeckom Metabonusme knetku. bnarogaps yyactvio B
0BMeHe XMPHbIX KNCI0T CNOoCcoBCTBYeT KaTabonmM3My KMPHbIX
kuncnot. 3apencreosaH B UQCRC2 1 NDUFB8-onocpenoBaHHOM
oKkcuaaTMBHoM dochopunmnpoBarHnm, obecneynBaeT NOLBMXK-
HOCTb KneTok u Lonpl-3aBUCUMbIN 3HEpreTUYeckuii MeTabo-
ansm [13]. C npuemom @amBuTansg paumoH nuTaHMs oboralla-
eTcs 5 Mr umMHKa/kanc/cyt, uto coctaBnsgeT 42% OT CyTOYHOW
noTpebHOCTM cornacHo HopMatueaMm P® [7]. 3To noBbiwaeT
06ecneyeHHOCTb LMHKOM OpraHmM3Ma YenoBeka M ero MUKpo-
6M1OTbI, CUHTE3MPYIOLLEN MHOTOYMUCIEHHBIE XXM3HEHHO HE0bX0-
[MMble LMHKCOAEpPXKAlUMe CUrHalbHble MONeKynbl, Benku,
MeTabonuTbl U GAKTOPbl UMMYHHOM 3aLLUMTI.

CeneH 061a,a€T 3aLWMTHBIM LENCTBMEM HA KOXY, CTUMY/N-
pyeT HOpManbHyt paboTy MMMYHHOM CMCTEMBI U y4acTBYeT B
0OMeHHbIX MpoLeccax. YYacTByeT B aKTUBHOCTU MpenMyLLe-
CTBEHHO KNETOYHOr0 MMMYyHWUTETa: Mpu Aeduuute ceneHa
CHWxkaeTca nponudepaums  T-NUMBOUMTOB, aAKTUBHOCTb
NK-kneTok, nafaet onocpefoBaHHas AMMPOLMTaMK LIUTOTOK-
CMYHOCTb. B MccnenoBaHUM aKTMBHOCTUM MPOTMBOBMPYCHOIO
UMMYHUTETA CPEAM MCMbITYEMbIX, MOMYYMBLIMX BaKUMHY OT
rpunna, Obl10 BbISBAEHO MO3UTUBHOE BAWSHWE CeneHa Ha
KNeTOYHbIM UMMYHUTET. B rpynne, nonyyaswen ceneH, nocie
BaKUMHALMK ycuamBanach nponndepaumns T-kneTok, skcnpec-

cng IFN-y n cekpeuns IL-8, rpaH3nmMoB n nepdopuHoB (Heob-
XOAMMBIX KOMMOHEHTOB A1 OCYLLECTBNEHUS LIUTOTOKCUYHO-
cn CD8-numdoumtos) [14]. CeneH BbINOAHAET QYHKUMM
AHTMOKCMAAHTA, CHUXKAS MHTEHCMBHOCTb MEPEKMUCHOMO OKMUC-
NeHNs 1 MpOLLeCCOB CTapeHus, MOMOraeT OpraHW3My Crpas-
NFTbCS C XPOHUYECKMM CTpeccoM. bnaroaaps 3TMM KayecTBam,
OH elle AAaBHO 3apeKkoMeHLoBan cebs C TOYKM 3peHus npo-
OUNAKTUKKM NOBPEXAEHMS OT YNbTPaUONETOBOIO U3NyYeHNs
conHua: nccneposanme 1991 ropa (Cesarini J.P) nokasano, yto
npy npueme fo06aBOK CeneHa M Meau KONMYECTBO MOBPEeX-
[LlEHHDbIX HA CONMHLE KNETOK CHMUXKANOCh.

CeneH Takxke HeobXoAMM AN 340POBOr0 MYHKLMOHMPO-
BaHMWS LUMTOBUAHOM XXenes3bl, KOTOpPas COAEPXKMT ero B 60/b-
woM konunyectse. OH paboTaeT Kak aHTMOKCUAAHT ANS TKa-
Hel >xenesbl U y4acTBYET B CMHTE3e TMPEOUIHbIX FOPMOHOB,
KOTOpble peryanpytT MHTEHCMBHOCTb OOMEHHbIX NPOLLECCOB
1 pocT KneTok. OH BCTpamBaeTcs B MOATUPOHUHAENOLMHA3I,
oTBevawlliMe 3a npespalleHne T4 B T3, no3TomMy npu ero
pebuunte CHMXKAETCS U CUMHTE3 aKTUMBHbLIX GOpM TMpeoua-
HbIX FOPMOHOB. ITOT CMIHAN CTUMYAMPYET rMNOTanamMo-rmmno-
du3apHyo 0Cb, KOTOpas BbibpacbiBaeT TMPEOTPOMHbIA rop-
MoH (TTI) v ycunueaeT gencTene MOATUPOHUHAENOLMHASI,
napannenbHo CTUMYAMPYS NPOAYKLMIO NePEKUCH BOAOPOAA.
Tak Kak MeHee aKTMBHAas MepokcMaasa rnyTaTMoHa He
CNpaBNsSeTCs C HeWTpanmn3aLMen Nepekncu, OHa Hakanamea-
€TC B TKAHAX XeNnesbl U NPUBOAMT K ee MOBPEXAEHUIO U
passutuio dubposa [15]. OTMeyeHa cBa3b AeduunTa ceneHa
M pa3BUTUS ayTOUMMYHHbIX 3aboneBanuii. CornacHo 0630py
NUTEpaTypsbl, NP ayTOMMMYHHbIX 33a60NeBaHUAX LUMTOBUA-
HOM >Xenesbl NPUEM CeNeHa OKa3blBaeT MO3UTUBHOE BAMS-
HME: CHWXAeT KONMYEeCTBO aAHTMMEPOKCMAA3HbIX aHTUTen,
NPUBOAUT K YNYULLEHWIO NOKa3aTenen 04HOPOLHOCTM NapeH-
XWMbl NMOAXKENYA04HOM xene3bl Ha Y3U, noBbilaeT KayecTso
XUW3HW naumeHnToB [15]. B coctas ®amsutans sxogut 19,8
MKr/Kanc 3neMeHTHOro ceneHa (36% ot cyTouHoM Gusmono-
rMyeckom NOTpebHOCTM AN XKEHLMH COrNACHO HOPMAaTMBaM,
npuHATbIM B PO, — 55 Mkr/cyT) [7]. 9TO N03BONSET NPOBOAUTD
AnuTenbHylo U3MON0rMYecKyo AOoTauuio ceneHom 6e3
KaKoW-n1Mbo yrpo3bl NPeBbICUTb JOMYCTUMbIE LO3MPOBKM.

Xpom BKNtoueH B kKomnnekc MamBuTanb B BUAE OpraHuye-
CKOM COMM — MWKONMHAT XPOMa, KOTOpas XapakTepusyertcs
OTCYTCTBMEM TOKCMYHOCTM 1 BbICOKOM BMoycBosieMocTbio [16].
MMKOAMHAT XpoMa perynupyeT yrneBOAHbI 06MeH nocpea-
CTBOM MOBbILUEHNS YYBCTBUTENBHOCTU KNETOK K TOKO3€, CHU-
YKAET TAry K C1agkomy. B yTpeHHen KpacHoM kancyne npoTuBo-
BO3pacTHOW cuctembl Mameutanb cogepxutca 12,5 mr opra-
HWYECKOM COMM MUKOAMHATAa XpoMma, 4yto cooTteeTcTByeT 2000
MKF 3/1EMEHTHOro XpoMma (4 Mr NUMKONMHATa XpoMa coaepxaTt
500 mkr Cr3*). dusmonornyeckas NoTpe6HOCTb B 3N1E€MEHTHOM
XpoMe pans B3pocnoro yenoseka (50-250 mkr/cytkun) [7].
MoTpebHOCTb B XpoMe BO3pacTaeT npu npenanabere u npu
nabeTte B 3-5 pas.YCBOEHME MUKOAMHATA XPOMa B KULIEYHU-
ke coctasnsaeT 40-60%, HEBCOCABLLAACA B KMLLIEYHMKE YaCTb
MUKONMHATA XPOMa MOMNOWAETCS MUKPOBMOTOM KMLIEYHMKA
MPaKTUYeCKM MOMHOCTbIO; MPW MOBbILEHHOM CHabXeHUH
MWKPOBUOTbI  Bronormyeckon GOpPMON TpPEXBANEHTHOMO
XpOMa OTMeYeHO nepenporpaMMMpoBaHme LUTaMMOB MUKPO-
61OTbl Ha MpoLeCChl BOCCTAHOBNEHWS OOMEHa [KO3bl U
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XMpOB. TakMM 0bpa3oM, cnuctema MamMBUTaNb NPU YTPEHHEM
npueme obecneyvBaeT nauMeHTa B OCHOBHOM (DaKTopamu
3alMTbl OT OKCWMAATMBHOMO CTpecca M BocnaneHus (ramma-
nuHoneHoBaa [MHXK, katexuubl, ButamnH C, ceneH, UMHK,
XPOM M KapOTMHOWAbI).

K/IIOYEBbIE KOMMOHEHTbI BEYEPHEW KAMCY/bl
OAMBUTANA

Komnnekc ®MamBuTanb COAEPXKMT 3KCTPAKT BMHOrPagHbIX
KOCTOYEK, KOTOPbIW, N0 AaHHbIM psfa UCCNeN0BaHUM, SBNSETCS
MCTOYHMKOM pecBepaTpona 1 aHTounaHoB. Pecesepartpon - 310
(bUTOANEKCUH, BbILENSEMBIA HEKOTOPLIMKU PACTEHUSIMU B OTBET
Ha MHDEKLMOHHbIE 3ab0neBaHus, noBpexaeHns n YO-u3nyye-
Hue. bonblle BCero pecBepaTpona COLEPXWT BMHOrpapd, a
Takxke Opexu M Kakao. Monekyna pecBepaTpona BrepBble
6bina oTkpbiTa B 1939 . AnoHCKMM yyeHbiM Michio Takaoka.
OpHako nepBble COOOLEHUS O BAMSIHUM HA MPOLOMKUTENb-
HOCTb XM3HM OPraHW3MOB MOSBMIAMUCH 3HAYUTENBHO MO3XE.
B 2003 r. rpynna uccnepnosateneit Bo rase ¢ Howitz K.T.
B >ypHane «Nature» onybnukoBana CTaTbto, N0 AaHHbIM KOTO-
pOM pecBepaTpon LOCTOBEPHO YBEANUMBAN CPOK XKM3HU APOXK-
xewn Saccharomyces cerevisiae. lNocnepytowme nccienoBaHus
Caenorhabditis elegans 1 Drosophila melanogaster nokazanmu,
4TO uYpe3MepHas 3KCMpeccus reHa [AeaueTnnasbl MMCTOHOB
SIR2 (Silent Information Regulator 2) Takxe MoXeT cnocob-
CTBOBATb AoAroneTuio y 3tux euaos [17]. B xoae nanbHenwmx
paboT 66110 06HAPYXKEHO, YTO AaHHbIN 3(deKT pecBepaTpona
6a3upyetca Ha akTMBaLmMK skcnpeccun SIR2 [18]. Mo3sxe bbino
BbISICHEHO, YTO PECBEPATPON HE SBNSETCS MPSMbIM aKTUBATO-
pOM 3KCMpeccuu, a AeWCTBYeT OMOCPeaoBaHHo (puc. 3) [19].
BONbLWMHCTBO AaHHbIX B HACTOsILLEE BPeMS YKa3blBalOT Ha TO,
41O MeTabonnyeckme LeWCTBUS pecBepaTpona u ero Metabo-
NIUTOB CBSA3aHbl C €ro CNOCOBHOCTbIO MATKO AEeMCTBOBATb Ha
buoreHe3 MUTOXOHAPUIA, NOAaBAAa cuHTe3 AT®D. JHepreTuyec-
KW CTPecC, BbI3BaHHbIV pecBepaTposioMm, aktnempyeT AMPK,
Bnocnenctemn ctumynupys SIRTL, ycunueas yposHu NAD.
3atem SIRT1 akTvBMpYeT KItOYeBble HUCXOAALME MULLEHM
nocpeacTBOM AealeTUNMPOBAHUS, YTO B KOHEYHOM UTOre Mpwu-
BOAMT K afanTMBHOMY MOTEHLMPOBAHMIO MUTOXOHAPWANBHOIO
6uoreHesa u okucneHuto nunuaos. B 2014 r. yyeHble u3 HOxHow
Kopew nokasanu nonoxuTenbHOe BAMSIHWME pecBepaTpona Ha
TeNoMepasHyto akTMBHOCTb CTBONOBbIX KneTok cobaku [20].

MpoaykTamu akcnpeccuu reHoB cemencTa SIR gaBnstoTca
6enku cupTymHbl. CUPTYMHbI NpeactaBnatoT coboit NAD+-
3aBMCMMblE [ealeTunasbl, KOTOpble MOAYIMPYIOT LUMPOKKUIA
CneKTp BUONOrUYECKMX NPOLLECCOB, OXBaTbIBAKOLLMX penapa-
umto AHK 1 peakumto OKMCAMTENbHOrO CTpecca Ha IHepreTu-
yeckmn meTabonusm [21]. CBA3b Mexay CUPTYMHAMM U CTa-
peHveM onucaHa bonee NgTHaALATM NeT Ha3af4 Ha OCHOBE
MCCNeaoBaHWa B MOAENbHbIX OpraHmM3aMax. Y Mnekonutato-
wmnx cywecrsyet 7 cuptymHoB (SIRT1-SIRT7), koTtopbie nmetot
pasHble Guonornyeckme GyHKUMU M CyOKNeToYHble NoKanu-
3aummn [22]. BOAbLWMHCTBO CMPTYMHOB NPOSBASIOT CBOKO BMO-
NOTUYeCKyo QYHKLMIO NyTeM Ae- 1 aLeTUNIMpoBaHns 6enkos
(rncToHbl, p53, FOXO 1 op.) [23]. Nockonbky CMPTYMHbI Tpe-
6ytor NAD+ ons Mx KaTanuTU4eCcKoM aKTMBHOCTW, OHA MOBbI-
LIAeTCs B CUTyaumax aeduumnta nuTaTenbHbiX BELLECTB, TakuX
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PucyHok 3. Bnusanue pecBepatpona Ha 3KCPECCHIO FEHOB,
OTBETCTBEHHbIX 33 MUTOXOHAPHUaNbHbIN GUoreHes U
OKMC/IEHHe IMNUA0B, NOCPEACTBOM KOCBEHHOIH aKTUBALMM

AMPK u SIRT1 [19]
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Kak ronogaHue [24]. Mo3nHee nccneposatenm us CLUA coob-
Wnam, 4To pecBepaTpon cnocobeH NPOTUMBOAENCTBOBATH
narybHOMy BO3LENCTBMIO AMETbl C BbICOKUM COAEPXKAHUEM
XMPOB B OPraHu3Me Mblilleid. B rpynne mblwei, nonyyYaswmx
PaLMOH C BbICOKMM COAEPXKAHMEM XKMPOB, PUCK CMEPTU ObiN
Ha 31% Bbllle, YeM Yy Mblllei MoAyYaBLIMX Ty Xe CaMyt
[MeTy, Ho ¢ fobaBneHnem pecsepaTpona [25].B 2013 r.rpyn-
na yyeHbix 13 HOxHoM Kopen nokasana, YTo Ha KIETOYHOM
YpOBHE pecBepaTpoN CnocobeH CHMXAaTb YpOBEHb
NO-uHAyUMpyeMOro anonTo3a B XOHAPOUMTaX. 3TO, B CBOKO
oyepeflb, MOXET NPOMUNAKTMPOBATb BO3PACT-aCCOLUMPO-
BaHHYIO AereHepaumio XpAaWweBon Tkanu [26].

[obasneHne pecBepaTpona K CTapbiM renatounTaMm yBe-
NIMYMBAET coflepxKaHue cOUHroMmnenuHa n dochatnanncepm-
Ha, BOCCTaHaBnMBas GU3NM0N0rnyecknin coctas dochonunnm-
[loB B nnasmanemme. COUHroNMnuabl, B CBOK o4vepefb, Cro-
COBCTBYHOT CHMXEHUIO XXMPOBOW WHPUALTPALMM MEYEHU W
¢dubporeHesza [27]. YyeHble M3 repuaTpuyeckoro LeHTpa
Oknaxombl, CLLUA B 2013 r. nokasanu, 4To pecBepatpon npoa-
NeBaeT HopMasbHoe GYHKLMOHMPOBAHKWE MO3ra npu cTape-
Hun. C BO3pacTOM HauMHaeT CTpafaTb aLETUNXOAMHOBAS
perynsums KpoBOTOKa rosoBHOro Mosra. [lobasneHne pecse-
paTpona K NuLLe CTapbiX Mblllei BOCCTAHABIMBAET aLeTUNXO-
JIMH-33BUCUMYIO PETYASALMIO U HOPMAbHOE B3anMMOAENCTBUE
HEMPOHOB C Kanwanspamy rofoBHoro Mosra. Musmonorus
[laHHOTO 3ddeKTa CBA3aHA CO CHMXKEHMEM KONMYECTBa Map-
KepoB OKucAuTenbHoro crpecca [28]. AHTUMOKCMAQHTHbIV
noTeHLMan pecBepaTposia BO MHOMO pa3 NpeBOCXOAMT BUTA-
MuHbl E 1 C[29]. M3BecTHble B HacTosLwee Bpems Buonoruye-
ckue 3pdekTbl pecBepatpona 0606ueHbl Ha pucyHke 4.



TakKe B 3KCTpaKTe BMHOrPaAHbIX KOCTOYEK COAEPXKUTCS
60/1blIOE KONMYECTBO aHTOLMAHOB. AHTOLMAHBI (QHTOLMAHK-
Hbl) — 3TO pacTuTenbHble hnaBoHOUAbI, 0ByCnoBNMBatOLLME
KpacHyo, GMONETOBYI M CHHIOK OKPACKy MJ0A0B U INCTbEB.
AHTOUMaHbI 0613Aa0T NPOTUBOBOCMNANUTENbHBIMU CBOMCTBA-
MU U CHUXKAKT OKCMAATUBHDBIN cTpecc. NokasaHo, 4To noka-
3aTe/n 340POBbS U NEPEKUCHOTrO okMcneHus aunuaos (MOJT)
Y KMBOTHbIX Ha AMeTe C M3ObITOYHbIM KOMYECTBOM KUPOB U
YrNeBOAOB M MPW TaKOM Xe NMUTAHUM, HO C AOTaluel aHToLM-
AHWHOB [0CTOBEPHO CHWXaeT M30bITOYHOE MNepekncHoe
OoKMCNeHne NUnuAoB B KuweyHuke [30]. Anetonorn peko-
MEHAYIT NMPUHMMATb 3KCTPAKT BMHOMPaLHbIX KOCTOYeK Ans
NOBbILEHNS aHTUMOKCUMAAHTHOIO NOTEHLUMaNa pauMoHa nuTa-
Hua B po3e 150-300 wmr/cyt. CnepyeTr OTMETWUTb, 4TO
MameuTans cogepxmt 150 Mr aToro akcTpakta B 1 kancyne.

KoMnnekc Takxe comepxXuT rmrwokosamuH cynbdart (I'C) u
XOHAPOo3TUH cynbdat (XC), BblLeNEeHHbIe U3 XPSLLEBOW TKAHK
pbi6 (100 mr). M3BecTHO, uto C 1 XC - 3TO BaxHENLUNE KOM-
MOHEHTbI MOCTPOEHMS 3NACTUHOBBIX WU KONNAreHOBbIX BOMO-
KOH, OCYLLECTBSIOLWMX MOLAEPXKKY KOXKM, CBAZOK, MbILUEYHbIX
dacumni n cyctaBHbix cymok [31]. CornacHo AaHHbIM MeTaa-
Hanuza anutensHblid npuem MC n XCy naumeHToB ¢ apTpUTOM
MO3BONSET YBENNUYNTD MPOAOIKUTENBHOCTb XXU3HU U CHU3UTD
CMEepTHOCTb OT BCEX NPUUMH [32].

BaxHbIM MpPOTMBOBO3PACTHLIM KOMMOHEHTOM SBASETCS
dochatnaunxonun (OX) 13 neunTUHA, KOTOPbIMA BKIOYEH B
BeyepHto kancyny ®ameutans. O®X nomoraet noaaepxu-
BaTb LLeNIOCTHOCTb MeMBpaH KneTok opraHusMa. B npouecce
MeTabonusma MX BbICBOOOXAAET MONEKYNY XONMHA, KOTOpas
MOXeT MCMOAb30BaTbCs FOIOBHLIM MO3rOM A4S BbIpaboTKu
auetunxonuHa. Takum obpasoMm, pobaeneHve B paLMoOH

nuTaHng OX MOXeT yayywuTb QYHKUMIO MO3ra, yCunuBeas
cuHTe3 auetunxonunHa. OcHoBHas ponb OX ons npodunakTm-
KM CepAe4Ho-CoCyanCTbIX 3aboneBaHnin 3aKntoyaeTcs B npe-
[OTBPALLEHUN runepxonectepuHemMmm [33].

BUTAMUHbI FPYMINbI B

BuTaMuHbl 3TOM rpynnbl akTUBHO Y4acTBYHOT B 60MbLIOM
uymcne aHabonmyeckux M KaTaboaMyeckmx peakumin. Mx
3 deKTbl TECHO B3aMMOCBS3aHbl Mexay Cob0i: BO MHOIMMX
npoueccax oHu paboTaroT Kak CUHepPrucTbl. ButamuHbl rpyn-
nbl B MrpatoT BaxkHyto ponb B QYHKLMOHMPOBAHUM KNETOK:
YYacCTBYIOT B CuHTe3e u BoccTaHoBnenun PHK n OHK, meTu-
JIMPOBAHUM FEHOMA, CMOCODCTBYIOT CUHTE3Y HEMPOTPAHCMUT-
TEPOB M CUTHaNbHbIX Monekyn. OHKM 9BAOTCS KOpaKTopamu
COTeH hepMeHTOB M 0H6eCnevmBatOT IHEPreTUYECKUI OOMEH —
npespalLeHue 6enkoB, XKMPOB U YINEBOAOB MULLM B IHEPTUIO.

ButamuHbl rpynnel B cnocobcTByoT NOAHOLEHHOM pabo-
Te MO3ra: yNyyllatoT KOHLEeHTpaLuumo, y4acTBytoT B GopMupo-
BaHMW OONrOCPOYHOM MAMSATH, 3aLUMLLAIOT HEPBHbIE KNEeTKM
OT NOBPEXAEHUI U CHUXKAIOT ODLLYI0 YTOMNSEMOCTb [34].

B BeyepHtoto cepebpucTyto Kancyny npoTMBOBO3PaCTHOM
cmctembl @ameutans Bxoaut 1,7 mr B2, 150 mkr D-61oTuH, 5
Mr BMTaMMHa B5, 2 Mr nupuaookcuHa ruapoxnopuaa, uTo
COOTBETCTBYET (DM3MONOrMYECKOA HOpME NOTPebNeHns 3Tmx
BUTaMMHOB, MpuHaTOM B PO [7].

Butamun B2 (pubodnasuH) Heobxoamm ons nonaepxa-
HUS akTnBHOCTM Gonee 180 hepMeHTOB 3HEpPreTMYeCKoro
MeTabonunsma B npouecce nepepaboTkn H6enkoBs, XMPOB U
yrneBonoB. Butammnu B2 BxoauT B coctaB (pepMeHTOB B
Buae kodakTopos GnaBuMHafeHWHAMHYKNeoTnaa (DAL) u

PucyHok 4. OcHoBHble 6uonoruueckue adpekTbl pecBeparpona
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dnasuHMoOHOHYKneotnaa (PMH). Butamuu B2 Heobxoanm
[N4 300POBbS KOXM M XOPOLLEro 3peHUs (ero npueM MoxeT
npefoTBpaTUTb pa3BMTME KaTapaKTbl M LereHepaumio ceT-
YyaTkm).

Mpu rMnoBMTaMMHO3e BUTaMmHa B2 HabnopaeTcs weny-
LEHME KOXM, 3aMeiNIeHNe PAHO3AKMBNEHUS, KOHBIOHKTUBUT.
B skcnepumenTe (Massie H.R. u coaBT, 1993) Ha MyLlikax-
fpo3odunax B ycnoBMAX CBETOBOro cTpecca pubodnaBuH
YBENMYMBAN MPOLO/KMUTENIbBHOCTb XU3HM Ha 25%. dedbuunt
pnbodnaBmHa y KpbiC MPUBOAWA K YCKOPEHHOMY CTapeHMto
3puTpoumnToB. CHMXEHHOe cofepxaHune pubodnasumHa B
3pUTPOLMTaX COOTBETCTBOBANO CHMXXEHMUIO YMCNA MONOAbBIX
3PUTPOLMTOB. DPUTPOLUTLI HA (POHE TMNOBUTAMMHO3a B2 B
YCNOBUSAX OKUCIWUTENbHOrO CTpecca B Oonbluier CTeneHu
CKNTOHHbI K pa3pyLLeHuI0.

PubodnaBuH M ooMH M3 ero MeTabonmToB (MOMUXPOM)
CNOCOBCTBYHOT MHIMOMPOBAHUIO Src-KMHa3bl M, Kak cnen-
CTBME, CHWXKEHUIO aKTMBHOCTM B6enka mTOR. B HacToduwee
BpeMS psa MccnenoBaTenel paccMaTpuBalT WMHIMOMTOP
3Toro 6enka Kak nepcnekTMBHbIN reponpoTekTop (BeLecTso,
yBEeNMUYMBaAOLLEE MPOAOIKUTENBHOCTD KM3HW SKMBOTHBbIX,
yenoseka) (puc. 5) [35].

B BeyepHtoto kancyny komnnekca @ameutans Bxoaut 1,7
M pnbodnaBmHa, YTo CooTBeTCTBYET 94% OT HOPMBbI NOTpe-
6neHus, npunaton 8 PO (1,8 mr/cyT) [7].

Butamuu B5 (maHTOTEHOBas KMcnota) yyacTByeT B 60/b-
WOM YuCne peakuuit BHYTpM oOpraHusma: obecneyuBaeT
aKTMBHOCTb (hepMEHTOB, CMOCOBCTBYET CUMHTE3Y KM3HEHHO
BaXXHbIX KMCNOT. ButammH B5 HEoBXx0OouM 0519 CMHTE3a KO3H-
31uMa-KoA, 3a4eMCTBOBAHHOIO B CMHTE3E XXMPHbIX KMCIOT U
MX nerpagaumu, obecneymBaeT CMHTE3 CTEPOMAHbBIX FTOPMO-
HoB. OH yyacTBYyeT B npoueccax aHabonunsma u katabonmsma,
SBNASICH NEPEHOCUYMKOM aUMbHOM M aUETUNbHOM rpynnbl B
XUMUYECKMX peaKkLmsX.

ButamuH B5 BaxeH ang 300poBbs KOXM, U 0COBEHHO Npwu
BOCMANMTENbHbIX MATONOrMAX: HemaBHee WcCCnenoBaHue
NnauMeHTOB C akHe MoKasano No3WTUBHOE BAMSHME MpUeMa
NMaHTOTEHOBOM KMCIOTbl Ha CKOPOCTb M3neveHwus. llocne
KypCa NeyvyeHus YUMo akHe C aKTMBHbIM BOCMANMUTENbHbIM
NPOLECCOM 3HAYUTENBHO CHMXKANOCh [36]. OgHMM M3 Mexa-
HW3MOB BAMSIHWUS MAHTOTEHOBOM KMCIOTbl HA KOXY SIBNSETCS
CTUMynMpoBaHue nponudepaummn u auddepeHunaumm
KepaTMHOUMTOB: AeduumMT BUTaMuHa BS5 B knetkax kneTou-
HOW KYNbTypbl MPUBOAMA K NOAABAEHMIO Mponudepaumu, a

PucyHok 5. BnusiHue pubocnasuna u npoaykToB ero oTonusa (npexae BCero NIOMMXpoM) Ha 6nokagy Src-kuHasbl M 6enka mTOR
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TakXKe CHWXan CMHTe3 pocToBoro GakTopa KepaTMHOLMTOB U
npokonnareHa 4a-2 8 dubpobnacrax [37].

[MaHTOTEHOBasH KMCOTa, Kak v ApyrMe BUTaMUHbI rpynmbl B,
HeobXxooMMa Ans 340poBOro  (YHKLMOHWUPOBAHWS HEPBHOW
TKaHW: NPOTUBOAENCTBYET OKCMAATMBHOMY CTPECCY M y4acTByeT
B CMHTE3e BELLECTB, HEOOXOAMMBIX AN DYHKLUMOHMPOBAHUS U
MOCTPOEHMS KOMMOHEHTOB HEPBHbIX KIEeTOK: X0nectepona,
AMUHOKMCNIOT, POCHONMNUAOB U XKMPHbIX KUCTIOT. TakxKe NaHTo-
TEHOBAs KMCNOTa BOBMEYEHA B CMHTE3 HeWpOTpaHCMUTTEPOB
[38]. B cBS13M C BAMAHMAMM HA (DYHKLMOHMPOBAHWE HEPBHOM
CWUCTEMbI MAHTOTEHOBAS KMUCIOTA NMPUMEHSETCS MPW TONOBHOWM
60711 1 HapyLWEHWM CHA, AeNPeCccHu, NpU PasnnyHbIX 3abonesa-
HUSX nepudepuyeckmnx HepBoB. B komnnekc MamBUTanb BXO-
[OWT BUTaMKH B5 6 Mr/cyT, 4TO MONHOCTBIO MOKPbIBAET YU3NO-
nornyeckne NnoTpebHOCTU B MAHTOTEHOBOM KMCOTE M COCTaBAS-
eT 120% oT cyTo4HOM HOpMbI, NpuHSATOM B PO (5 Mr/cyT) [7].

Butamuu B6 (nupupokcun) pabotaet kodaktopom 6onee
CTa (PepMEeHTOB, 331eMCTBOBAHHbIX B MeTabonusme 6enkos,
yyacTByeT B 3HepreTMyeckom obmeHe u Heobxoaum [Aans
HOPMasnbHOro MYHKLUMOHUPOBAHUS HEPBHOW CUCTEMbI: OH
obecneynBaeT pocT U pasBWUTME KNETOK HEPBHOM TKaHU W
y4yacTBYyeT B CMHTE3€e HEMPOTPAHCMUTTEPOB FOIOBHOMO MO3ra.
OH nopnepxuBaeT HOpManbHOEe COAEPXKaHMe rOMOLMUCTEMHA
M aMUHOKMC/IOT, KOTOpble HeobXoauMbl Ang afeKBaTHOro
(bYHKLMOHMPOBAHMS LLeHTpanbHOM HepBHOM cuctembl. OH
TakXKe MOBbILWAeT YpOBEHb CEPOTOHMHA B MO3re, KOTOPbIM
0TBEYAeT 3a OLlyLleHne pafocTu. BbicokMi ypoBeHb cepoTo-
HWMHa HeobxoamM ans GOPMUPOBAHMS AONTOCPOYHOM Nams-
™ (ero LeduuMT MellaeT NpeBpaLLaTbCs KPAaTKOBPEMEHHbBIM
BOCMOMWHAHUAM B AONTOBPEMEHHbIE) [39].

lpoBeaeHHOe MCCNeaoBaHWEe Ha Mbllax MoKasano, 4To
MUPUOOKCUH YCUNUBAET HEMPOreHes u CTUMYNUPYeT NamsTb,
yAyyLWwas pacno3HaBaHue obbekToB. BangHue Ha HelporeHes
onocpenoBaHo 6nokvpoBaHueM pabotbl 6enka CRIP1la CB1
KaHHabWoAMAHOro peLenTopa, B pe3y/braTe KOTOPOro Helpo-
reHes ycMnuMBancs. YnydlleHnue pacnosHaBaHus obpas3os 0by-
C/IOB/IEHO YBENMYEHWMEM KOHLLEHTPALLMKM CEPOTOHMHA U TUPO-
3UHMMAPOKCKMNA3bl ((PepMEHT, OTBETCTBEHHBIV 33 MeTabom3M
KaTeXONaMUHOB): B rpynne, nofyvyaBluer NMPULOKCUH, BO3-
pacTana KOHLEeHTPaLusa CepoTOHMHA B 061aCTu runnokamna, u
MO3)Ke OHW JIy4lle BbIMOMHAAM TECT Ha pacno3HaBaHue. JTu
[laHHble CBUIETENbCTBYOT B MOJb3Y MO3UTUBHOIO BAMUSHMUS
BMTaMMHA B6 Ha dyHKUMM runmnokamna yepes yBenuyeHue
KOHLLeHTpaLum CePOTOHUHA M TUPO3MHIMapokcmnassl [40].

BnuaHue Ha 340poBbe HEPBHOW CMCTEMbI 0ObBICHSAETCS
ero Ko(akTOpHbIM y4yacTMeM B CUHTE3e HenpoMeamaTo-
poOB - AOMNaMuHa, cepoToHmHa, FTAMK, HopagpeHannHa - u
ropMOHa, OTBEYAIOLLEro 33 pPeryasaumio LMkna «coH —-6oap-
CTBOBaHMeE», MeNaToHMHa. [laxke ManoBbipaxeHHbIN aeduumt
BUTaMnHa B6 oTpaxkaeTcs B HapyweHWM 3TUX MpOLEeCcCoB:
CHWXXAeTCs MHTEHCMBHOCTb cuHTe3a TAMK 1 cepoToHMHa, YT
NPUBOAMT K Pa3BWUTUIO HAPYLLUEHWIA CHA, pacCTPOMCTBY MoBe-
[leHMs, Pa3BUTUIO AEeNPeCccum, a TakKe M3MEHEHUI0 DYHKLM-
OHMPOBAHUS CEpAEYHO-COCYANCTOM CUCTEMBI U TMNOTaNaMo-
rmnodusapHoit ocu. eduumt BuTamMmHa B6 cBsizaH c pas-
BUTUEM AEMEHLUMM U KOTHUTUBHbBIX HapyLweHui [41].

Butammnu B6 yyactByeT B (OpMMPOBAHWKM 300pOBbS
KOXM: LedULMT NUPUAOKCMHA CBA3aH C HapylleHnem 6uo-

CMHTe3a KonareHa u passuTueM aepmatutos [42]. Jebuunt
BMTaMMHa B6 TakxXe CBA3aH C CUCTEMHbIM BOCMANEHUEM U
HapyLleHHbIM O0BMEHOM TFOMOLMCTEMHA, KOTOPblE SBASKOTCS
bakTopaMu pucka pasBUTUS CepAeYHO-COCYAUCTbIX 3abone-
BaHWI. MUpUOoKCMH obnagaeT aHTMOKCUMAAHTHbIM BO34EN-
cTBMeM Bnarofaps HanMyMK rMAPOKCUIBHONM rpynnbl B Tpe-
TbeW MO3ULMM MUPUAUHOBOW CTPYKTYPbl, KOTOPAS BbINOAHSAET
KakK aHTMOKCUAAHTHYI (TOPMO3WUT aKTUBHOCTb PEAKTUBHbIX
($hopM Kncnopoaa), Tak M MpOTMBOBOCNANMUTENbHYHO DYHKLMIO.
MMMPUOOKCUH TaKXKe CHMXAET PUCK Pa3BUTUS CaxapHOro Auna-
6eTa v NpenaTcTByeT rMMUKo3nnnMposaHuio [43]. B komnnekc
MamMBWUTaNb BXOAMT 2 Mr/CyT NUPUAOKCMHA TMAPOXN0pUAa,
YTO MOSTHOCTbIO MOKPbIBAET GU3Monornyeckne notpebHocTH
B NMpUAOKCUHE (2 Mr/cyT) [7].

Buotun (BuTammH B7) aBnseTca KO3H3MMOM kapbokcmnas,
HeobxoaMM Ang obecneyeHns BHYTPUKAETOYHOMO U 3Hepre-
Tyeckoro obmeHa (yyacrtByeT B MeTabonmsame 6enkos, Xup-
HbIX KMUCIOT W [OKOHeoreHese). BUOTUH — OLMH M3 CaMbIX
BaXHbIX KOMMOHEHTOB, 0OECMeYMBAIOWMX 340POBbE KOXM:
oTBeYaeT 33 0OMEHHbIe MPOLECChl KOXHbIX MOKPOBOB. [1pu
feduumte BMOTUMHA Pa3BMBAETCS AEPMATMT: Cbilb HA KOXE
AW ee LenylweHue, HapylleHne paboTbl CalbHbIX Xenes.
[ednumt 6UMoTMHA NPUBOLMT K BbINALEHMIO BONOC U U3MEHE-
HUIO CTPYKTYPbl HOTTEN — OHW CTAHOBATCS NOMKUMU. [laHHble
0 BAMSHWMM [0OaBOK OMOTMHA Ha 340pPOBbe HOMTEM Moka
[LOCTAaTOYHO Mafibl, HO 0BHaAEXMBAIOT: B HEGOBLUMX rpynnax
C MNOBbILEHHOM JIOMKOCTbIO HOITeN npueM BUOTMHA NpUBO-
LM K YKPeraeHWio HOrTeBOM MNnacTuHbl. BeposTHO, Hackl-
LLeHHOCTb BUOTUMHOM CBSI3aHa C NPOAOIKUTENBbHOCTBIO XKM3HU:
B paboTe Ha MylKax-4po3odunax Obino MokasaHo, 4To B
rpynne Tskenoro Aed@uunTa NPOAOMIKUTENBHOCTb XKM3HU CHU-
»anacb Ha 30% Mo CpaBHEHMIO C KOHTPOJIbHOM, HO MEXaHWM3-
Mbl TaKOrO BAWSHMS TPeOYIOT AaNbHENLLEro U3YYeHuS.

BroTWH yuacTByeT B MeTabonn3me 1 roMmeocTase rKo3bl,
BK/IO4AS PErynsaLmMio 3axXBaTa [H0KO3bl MeYeHbI0, IIKOHEeore-
He3 W IMnoreHes, TPAaHCKPUMNLMM PELEenTOPOB K MHCYMUHY U
dyHKUMM BeTa-KNETOK NOMKENYA0UHOM Xenesbl. [To3TomMy npu
fedbuumnte GUOTMHA MOBBILAETCH PUCK PA3BUTMS CaxapHOro
nnabeta [44]. Yyactne 6MOTMHA B MeTabonu3Me [HOKO3bl
Takxe 0nocpefoBaHHO BAUSET HA aKTUBHOCTb MO3ra, HyBCTBM-
TENbHOTO K KOHLLEHTpaLMM TOKO3bl KPOBM.

BuoTMH BaxeH B paboTe HEPBHOM CUCTEMbl: HelaBHee
nnauebo-KOHTponMpyemoe UccneaoBaHue, npoBeaeHHoe Ha
154 naumeHTax c paccesHHbiM cknepo3om (PC), nokaszano,
4yTo f0bBaBKM BUTaMMHA B6 B BbiCOKMX go3upoBkax (no 100
MF 3 pa3a B AeHb) 0Ka3biBanu CTabunmsnpyrowmit sddekT Ha
nporpeccuto PC. MNpennonaraetcs, 4To 3TOT 3QPEKT CBA3aH C
paboToit 6MOTMHA Kak KodakTopa B rONOBHOM MO3re: OH
CNOCOBCTBYET CUHTE3Y XXUPHbIX KUCIOT MUENHA U y4acTByeT
B JHepretMyeckoM mMeTabonmsmMe MUTOXOHOPUNA. Takxke ecTb
[laHHble O MPSAMOM CTUMYNSLUMKM PACTBOPUMOM ryaHUNaTUM-
Knasbl — eOWHCTBEHHOM W3BECTHOM BHYTPUKNETOYHOM
peuentope NO. Bo3pgelicreue BbICOKMX 403 BUOTMHA MOXKET
npuBoanTb K ctumynaumm cGMP nogobHo NO v Heliponpo-
TeKUMWN: pa3BUTUIO MPOTUBOBOCMANUTENBHOMO AENCTBMS Ha
MUKPOCOCYAbl FONOBHOrO Mo3ra [45]. [pu cTapeHun Koxu, n
0COBEeHHO ee MpuAaTKOB (BOMOCHI, HOMTH), 1 Npu GOpMUpO-
BaHMM [/IIOKO30TONEPAHTHOCTM NOTPEBHOCTb B OMOTUHE
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nosblwaetcs. B komnnekc ®ameutanb Bxoaut 150 mkr/cyt
BMTaMunHa B7, uto coctaBnset 300% OT CyTOYHOM HOPMbI MO
P® (50 mkr/cyT) [7].

OMmera-3-nonnHeHacbIWeHHble XXupHble KucnoTbl (MHXK)
ABAAIOTCA KPUTUYECKMMM MUTATENbHLIMM NIMMMAAMM, KOTO-
pble AOMKHbI MPUCYTCTBOBATH B PaLMOHe A1 NOAAEPXKaAHMUS
romeoctasa. Hanbonee BaxHbIMW OMera-3-noaMHeHachl-
LLEHHbIMM XMPHbBIMU KMCNOTaMM SBASIOTCS anbda-NMHONEHO-
Bas kucnota (AJIK), aviko3aneHTaeHoBas kucnota (3M1K), u
ocobeHHO foko3arekcaeHoBas kucnota (ArK). ArK ssnsetcs
kntoyeBbiM npeactasutenem [MHXK B HepBHOWM cucteme
(cKoHUEeHTpMpoBaHa B (GoTopeLenTopax U CUHANTUYECKMX
MeMbpaHax). Mo3r, nofBepratwLmincs nwemmmn-penepdysmm,
reHepupyet [IK-3aBUCUMMble CUrHaNbHbIE MYTW, KOTOpPblE
np1BOAAT K GOPMMPOBAHMIO HOBbIX BTOPUYHbIX MECCEHIKE-
poB. Hanbonee n3yyeHHbIR Ha AaHHbIA MOMEHT CUITHANbHbIM
nyTb, KOTOPbI OTBEYAET 3a CMHTE3 HeWponpoTekTuHa D1
(NPD1). NPD1 - npoussogHoe OIK — 3TO MOLLHbIA WMHIU-
6UTOp MUrpaLMM rpaHyoUMTOB B oYar uwemuun. Ha moaenm
OKK/I03MK cpefHelt Mo3roBoi aptepum NPD1 npossnsn
NpOTUMBOBOCNANMUTENbHbIE M HEMPOMPOTEKTUBHbIE CBOWCTBA,
YMEHbLUEHWE 30Hbl MHCYNLTA M NEHYMOPBbI, CHWXaN nocTpe-
nepdy3noHHble MNOBpexaeHus HerpoHoB. Takke NPD1
MHIMBKMpPOBaN onocpeayemMyto UMTOKMHAMM aKTUBALMIO NPO-
BOCMANMUTENbHbIX TEHOB B KYJIbType HEPBHbIX KNETOK.
HakonneHune BHeKNeTO4YHOro (-amMunomaa, noayyeHHoro B
pe3ynbTaTte NpoTeonunsa ero npekypcopa - BAPP (3-amyloid
precursor protein), B AMMOMYECKOM CUCTEME TONIOBHOMO
MO3ra SBNSETCS NPUUMHON HOPMUPOBAHMS CEHWUMbHbIX BNs-
wek npu 6onesnun AnbureiiMepa [46]. OnutenbHas aotaums
yMepeHHbIX 003 omera-3-MHXK ntoagam cpenHero v noxu-
/IOr0 BO3pacTa He TOMbKO MOBbLIWAET KAYeCcTBO WM AIUTENb-
HOCTb XXM3HU, CHUXKAET PUCK ULLIEMUYECKMUX COOLITUIA, UHCY/Tb-
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Ta, AEMEHLMK, MATONOMMN 3PEHUS, HO U yny4llaeT BernocTb
peun 1 3anoMUHAHME CNIOB Y NOXMALIX Ntoaen [47].

Ocobyto ponb omera-3-MHXK urpatoT B npotnBoaencTemMm
CTapeHuto opraHoB 3peHus. [leno B TOM, 4TO OOHOBNEHME
(oTopeLenToOpHbIX KNeToK (Manoyek W konbouyek) onocpeny-
eTcs harouMTo3oM 0TpaboTaHHbIX AMCKOB GoTopeLenTopos. B
MoLenun in vitro B nurMeHTHoM 3nutenun cetyatkn (M13C)
potaums omera-3-MHXK ynyywana npouecc daroumTosa
0TpabOoTaHHbIX ANCKOB M 3aMeTHO 0cNnabnsna anonTos KeTok
CeTYaTKK, BbI3BAHHbIA OKUCIUTENbHBIM CTPECCOM Moj, Aei-
ctBueM Y. MpoussogHoe ANK - NPD1 - aBnsgetcs aHA0reH-
HbIM MeamatopoMm BbbkuBaHus M3C. NPD1 npodunaktupyet
BO3paCT-acCOLMMPOBAHHYIO AereHepaumio CeT4aTku 3a cyeT
MOAyNMpoBaHus akcnpeccum b6enkos ceMeiicTea Bel-2, ysenu-
YMBas IKCMpeccuto 3awmTHbix 6enkos Bcl-2 (Bcl-2, Bel-xl u
Bfl-1/A1) n ocnabnss skcnpeccuto H6enkos, KoTopble, Ha060-
pOT, NPensTCTBYHT BbbkMBaHMKO kneTok 3C (Bax, Bad, Bid u
Bik) [48]. Kpome Toro, NPD1 9BnsieTcq aHTUAHrMOreHHbIM
areHTOM W B 3KCNEPUMEHTAX Ha XUBOTHbIX MHIMOMPYET XOpU-
OWAaNbHYI HEOBACKyNSpM3aLMio, KOTOpas accoLMmMpoBaHa C
BO3paCTHbIMM M3MeHenuamu [49]. AINK noctynaet B NUrMeHT-
HbI 3MUTENMI CeTyaTkn 4vepes darocomsl. [epmeat AINK -
NPD1 cuHTE3MpYeTCS M NepemMellaeTcsl Ha HapyXHyl MeM-
6paHy 3nuTenus, BbICTynas B poiu NpeanonaraeMoro peuen-
Topa HempoTpoduyecknx Gaktopos. [locpenctsoM BHYTpU-
KNETOYHbIX CUrHAN0B MHIMBUPYETCS SKCNPeccus NpoBOCHanu-
TenbHbIX reHoB. Takke NPD1 ymeHblwaeT amonto3 KeTok
uepes cucremy Bcl-2 6enkos, B pe3ynsbrate Yero CHUXAEeTCs
AKTMBHOCTb Kacnasbl-3 1, C1e00BaTeNbHO, anonTo3a (puc. 6).

CnenyeT noayepkHyTb, YTO B KOMMaekc MamBuTanb BXO-
[MT BbICOKOKayecTBeHHas omera-3-MMHXK, n3rotoBneHHas
MO 3aNaTEHTOBAHHOM TEXHONOMUK B NabopaTopum KOMMNaHUm
POLARIS (@®paHums). POLARIS - oanH 13 MUpOBbIX TMAEPOB



no MNpOM3BOACTBY MULLEBLIX NMMMAO0B, uYneH [nobanbHOM
opraHusaumm no omera-3-MHXK (GOED). TexHonoruna npo-
n3eoactea POLARIS ncnonb3yeT BbICOKOKAYECTBEHHYO Npu-
pOAHYH pbIBy-MONOOHAK (Makpenb, aHYOyCbl, CapAMHbI,
cenbAb), OTNIOB KOTOPOWM MPOU3BOAMTCS MO JMLEH3MPOBAH-
HbIM KBOTaM B 3KONOTMYECKM UMCTbIX XONOAHbIX BOAAX
ATnaHTnyeckoro, Tuxoro u MHamickoro okeaHos. B npous-
BO[LCTBE HE UCMONb3YyeTCs pblba, BblpallleHHas B MCKYCCTBEH-
HbIX BOLOEMAX M Ha MCKYCCTBEHHbIX KOpMax. Ha HayanbHoM
3Tane NpPoM3BOACTBA M3 pbl6 OTXKMMAETCA Macno, Nocsie Yero
noslyYeHHOEe Cblpbe NOABEPraeTcsl MHOrOYPOBHEBOM OYMCTKE
N KOHLEHTPaLUMK 31MKO3aneHTaeHOBOM, TMHONEHOBOW, AOKO-
3areKCaeHOBOM KWCNOT, @ TakXe yAaneHWto 3anaxa pbibbl
nyTeM HenTpanusaumu, GUALTPALMK U MONEKYNSPHON AUC-
TUNNAUMK. HesalmieHHble OT oKucneHmna omera-3-MHXK
BbICTPO OKMCNAOTCSH C 06Pa30BaAHMEM TOKCUYHBIX MPOM3BO-
[OHbIX. [T03TOMY Ha 3aKNOUYMTENbHOM 3Tane KOHLUeHTpaT
oMera-3-MHXK oborawaetcs hepMeHTaMu 1 aHTUOKCUIAH-
TamMu ong ctabunmsaumm CTpyKTypbl M BOCMPOU3BOAMMOCTH
3 dekToB omera-3-MNMHXK B TeueHne Bcero cpoka rogHoCTH
no 3anaTeHTOBaHHbIM TexHonoruam QualitySilver. B pe3ynb-
TaTe nmonydatotcsd 6e3onacHble U BbICOKOKOHLEHTPUPOBAH-
Hble oMera-3-MHXK.

Xeneso BxoouT B COCTaB remMornobuMHa — OCHOBHOMO
TpaHcnopTHoro 6enka kucnopofda. XXeneso nogaepxuBaeTt
He TOMbKO (QYHKUMIO AblXaHWsg TKaHeWl (reMornobuH) u
NpOTMBOAENCTBYET FMNOKCHUM, HO M 0BCIYXKMBAET hepMeHT-
Hble cMCTeMbl U Benku, oTBevatoLime 3a cuny molwl,. K cnm-
NMTOMaM, Bbi3BaHHbIM COOCTBEHHO Ae@UUMTOM Xenesa,
OTHOCATCS CYXOCTb, lWenyweHue, 06pa3oBaHMe TPEeLH,
6n1elHOCTb KOXM; TYCK/ble, TOMKME BOMOCHI; MCTOHYEHME,
JIOMKOCTb, NMOnepeyHas UCYEePUYEHHOCTb HOTTeN; «CUMHeBa»
CKNEepbI; FOCCUT C aTpodUeRn COCOUYKOB, TPELLMHbI B yrnax
pTa; UMMYHO4EULUMUTHBIE COCTOSHMS, CHMXKEHUe T-KneToy-
HOro WMMMyHWTeTa; aucnencus. TMOHWXKEHHbIW YpOBEHb
reMornobuHa B KPOBM — OZMH M3 OCHOBHbIX TaBOpaTOpHbIX
npu3HaKoB aHeMuu. Koraa ypoBHU KMCNOPOAA HeQOCTaTOY-
Hbl, HIF-6enkn HenocpenCTBEHHO aKTUBMPYHOT TPAHCKPWM-
LM reHa 3pUTPOMNO3TMHA. YPOBEHb 3PUTPOMO3TUHA KPOBU
SABNSAETCH YYBCTBMTENbHbIM MOKAa3aTeNeM TUNOKCUM U
MCNONMb3yeTcs B KayecTBe OAHOro M3 Haubonee BaXKHbIX
KpUTEpPUEB ANF OLUEHKM IPDEKTUBHOCTM NleYeHus y naum-
€HTOB C xenesojeduuutHon aHemuen (KOA). AHemus
Yyacto HabnoaaeTca y nauMeHToK, CTpadatolMX XpOoHUYe-
CKMMW BOCMANUTENbHbIMM 3ab0NeBaHNAMHK (OKMPeEHUe, aTe-
pocknepos, nuenoHedpuT 1 A4p.). loMeocTas xenesa BKI/O-
YaeT [OecsaTKM Pas3fiMyHbiXx OenkoB, Kaxabld M3 KOTOPbIX
MMeeT YHWMKaNbHYK QYHKLMIO, 6e3 BbIMOAHEHUS KOTOPOM
NPOUCXOAAT TSXKeNnble HapylleHus romMeocTasa esesa.
Hamn HalgeHo, 4TO B reHOMe MpeacTaBeHbl, N0 KpanHen
mMepe, 27 TeHOB, Koaupywlwmx O6enku, oTBevatoliMe 3a
TPaHCMOPT M FOMeOCTas xenes3a — cuaepod@neKkcuHbl (reHsbl
SFXN1, SFXN2, SFXN4, SFXN5), nepeHoC WOHOB (reHbl
SLC11A1,SLC11A2, SLC40A1), depputHOnoaobHble 6enku
(renbl FTHL, FTL, FTHL17, FTMT), dpatakcun (FXN), uepy-
nonnasmuH (CP) n gp. Hanbonee n3BeCTHbI 13 BCeX HENKOB
TpaHcheppuH (T®) u depputnH (OT) - OCHOBHbIE TPaHC-
nopTHble Benku xenesa.
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XA ycTaHaBnvMBaeTcs Npu KOHUEHTpauum remMornobm-
Ha mMeHee 120 r/n y xeHwwH (y 6bepeMeHHbIXx — MeHee 110
r/n), MeHee 130 r/n y MyxunH. O4HAKO CHUXKEHME YPOBHEMN
reMornobuHa aBngeTcs AOCTAaTOYHO KMO3LHMM» NMPU3HAKOM
XOA, cBMAETenbCTBYHOWMM 00 ynylweHUn BO3MOXHOCTH
afekBaTHOW npodunakTuku. bonee 4yBCTBUTENbHBIMMU
nabopaTopHbiMK NpusHakamm XIOA 9BASI0TCS TMNOXpoMMS
3puTpOUMTOB (LBETOBOM Mokaszatenb MeHee 0,8, cpeaHee
cofepxaHue remornobuHa B apuTpouuTe MeHee 28 nr) u
MWKPOLIMTO3 3pUTPOLMTOB (CPeLHUIM AMaMeTp 3pUTpoLMTa
MeHee 7 MKM, cpefHui 06beM sputpouunta meHee 80 dn),
AHW30UMTO3 3PUTPOLIMTOB. 3HAYEHMUS KOIDDULMEHTA HACHI-
weHna TpaHcdeppuHa kenesom y naumeHToB ¢ XIOA
COCTaBNAOT, Kak npasBuno, 15-20% (Hopma 35-50%).
MpodunakTuky geduumTa Xenesa cnefyet NpoOBOAMUTL Che-
LUManbHbIMK NpenapaTtaMu OpraHM4Yeckoro M HU3KOTOKCHY-
Horo xene3a. [MpenapaTbl Ha OCHOBE OpraHW4yecKoro coe-
LIMHEeHUd xenesa - dymapara xenesa ropasfo MeHee TOK-
CUYHBI, YeM cynbdaT Kenesa, u K TOMy XXe XapakTepu3yTcs
MOBbILEHHOM BMOAOCTYNHOCTbIO Kenes3a. K coxaneHuto, B
6OMbLWMHCTBE MpenapaToB Xenesa M NuLieBbiX A00aBOK
Nno-npexHeMy MCNonb3yeTcq HeopraHnvyeckuin cynbodat
Xenesa, KOTOpbI CTUMyAUpyeT pa3BuTME remMoCMaeposa,
HampoTVB, MOBbLIWAILEFO PUCK CTapeHus, Bbi3blBatOLLErO
neperpysky enesom (reMocuaepos) neveHu, noBpexae-
HWe cocynoB 1 Apyrux Tkawen [50].

B ®ameutanb Bxoamt 10 Mr/kanc/cyt dymapata xenesa,
4TO COOTBETCTBYeT 56% OT HOpMbI MOTpebneHuns xenesa,
npuHsaTolt B PO ang xeHwuH (18 mr/cy) [7].

Mepab - yyactByeT B MeTabonusme xenesa, Heobxoam-
Ma Ang paboTbl GepMeHTOB C OKMCAUTENbHO-BOCCTaHOBM-
TeNIbHOM aKTUMBHOCTbIO, Y4acTBYeT B [OCTaBKe KMCIOPOAA
TKaHaM. [IprHMMaeT yyacTme B CMHTE3e 31acTUHA U Kona-
reHa, HeobXoAMMbIX AN MOCTPOEHMUS INACTUYECKMX BOSO-
KOH COEAUHWUTENbHOM TKaHM KOXM U QYHKLMOHMPOBAHMS
KOCTHOW TKaHwu. [leiicTByeT B CMHepru3me c BuTammnHom C
M UMHKOM. KpeMbl ¢ Mefbto NPUBOASAT K MOBbIWEHWUIO 3M1a-
CTUYHOCTU M YBNAXHEHHOCTM KOXM COMMACHO Mccnenosa-
HUIO, npeacrtaBneHHoMy Ha American Academy of
Dermatology Annual Meeting B 2002 r. MccnenoBaHue
University of Pennsylvania cpaBHuio fencrene KpeMoB C
Menbo M nnauebo, BbISBMB 3HAYMTENbHOE BAMSHUE HA
CHUWXXEHME YPOBHS MOPLLMH, CYXOCTU U GOTONOBPEXAEHUN,
a TakXKe yBenuyeHue 3nacTu4yHocTu. B MameuTans BXoauT
1,3 mr/kanc/cyt Meau B dopme cynbdaTta MeaM, 4To CoOoT-
BeTcTByeT 130% oT HOpMbl noTpebnexus, npuHaTon B PO
(1,0 mr/cy) [7].

KITUMHUYECKUE UCCNIEAOBAHUA KOMIMJIEKCA
®AMBUTAJIb

BbilienepeuncneHHble pacTUTENbHbIE U XMBOTHbIE KOM-
NAEKCbl AaHTMOKCMOAHTOB, BMTAMMHbI M MMUKDPO3/EMEHTI
BXOIAT B COCTaB aHTMBO3pacTHOW cucteMbl PameuTanb. Ero
KOMMOHEHTbI CMOCOBCTBYIOT 3aLUMTE KNETOK OT OKUC/IUTENb-
HOTO CTPecca, CHUXalT BHYTPMKIETOYHOE BOCManeHue wu
nedUUMT KUCIopoda B K/eTKax, MOBbIWAKT CMOCOBHOCTb
KNETOK K pereHepaumm. Bce KOMNOHEHTbl CUCTEMbI AENCTBY-
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0T CMHEPTUYHO M OKa3blBAOT NOAAEPXKKY B paboTe MMMYH-
HOW, HEpBHOW, COEAMHUTENbHOTKAHHOM cucTemMe (KOXa,
BONOCHI, HOITW, dacumm u cBaskm). CymMMma BO3LENCTBUM
KOMNoHeHTOB MaMBUTab HAa OpraHU3M obecrneynBaeT KOM-
MNEKCHOE CMHEPrMYHOE TOPMOXKEHME MPOLECCOB CTApEHMS
KneTtok. Ang noaTBepKAeHMS NpearnonaraemMbiX BAUSHWUIA Ha
3[0pOBbE KOXMW, HOTTEN, BONOC M ypoBEHb MeTabonnsma B
BMIE BAMSHMS HA Maccy Tena OblN0 NPOBEAEHO HECKObKO
KIIMHUYeCKnx nccnegosanum [51].

BnusHue Ha cocTosiHMe BOJIOC

B nepBoit rpynne XeHWWH OLEHWBANOCb BAUSAHWE
(MaMBUTaNg Ha COCTOS\HME BONOC: OLEHMBANACh MHTEHCMB-
HOCTb MX BbiMafeHus. 30 yyacTHuL B Bo3pacte 38-67 net
onpallnBany C MOMOLLbIO CMeLManbHOro ONPOCHMKA B Hyne-
BOW, 28-11 U 56-i1 AHU nccnenoBaHus, YToObl OTCIEONTb BO3-
MOXHbIE U3MEHEHMSA COCTOSIHWUA BOJSIOC. 3a 28 AHEeW A0 Hava-
Na UCCNeaoBaHMs XKeHWMHbl He NPUHUMANM HUKAKKX foba-
BOK M pacyecbiBanM BOMOCHI 418 OLEHKM MCXOAHOro obbema
BbinageHns Bonoc. C 28-ro no 56-i geHb uccnenoBaHKS
(cnycTs Mecal, OH Hayana npuema KOMMIEKCa) Y4aCTHULbI
pacyecbiBanM BOMOCbI AN OMNpeaeneHns WHTEHCUBHOCTU
BbINAaAEHWS BOMOC B HOPMasbHbIX YCIOBMAX MPUMEHEHMS
npoayKTa.

Pe3ynbTaThbl OLLEHKM MacChbl BbINaBWWX B pa3Hble nepu-
oAbl MCCNeaoBaHMS BOMOC MOKasanu, YTo Macca BOMOC,
BbIMafaBWMX MPU eXeAHEBHOM pacyecbiBaHWMM B paMKax
nocnenHen dasbl MccnenoBaHms, Obina CTaTUCTUYECKM 3HA-
YMMO MeHbllle, YeM MacCa BOJOC, BbiMABWMX B TeyeHue
nepBoi da3sbl. bblIo 0OTMEYEHO CyLLeCTBEHHOE YMEeHbLIeHWe
obbeMa BbiNageHus Bonoc — B cpeaHeM Ha 50% maccel
BOJIOC.

BnusiHue Ha cocTosiHMe HorTel

BTopoe wccnenoBaHue 6bi10 MOCBSILLEHO [OENCTBUIO
(MaMBUTaNs Ha COCTOSIHUE HOTTEW.

B nccnenoBaHum npuHanuM yyactme 52 KeHLMHbI B BO3-
pacte oT 35 o 67 net. YYacTHUUbI 3anonHsnu Tabauuy o
COCTOSIHUM HOITEN, Xanobbl — HOITU CNOSTCS UM NIOMKME,
HOITU XPYMKWMe WK Nerko nomattcs. Yepes 56 gHew nocne
npuema M®ameuTans Obin NpoBenEeH MOBTOPHbIM ONPOC, KOTO-
PbIi BbISIBM NMONOXMUTENbHOE BAUSHKUE: 2/3 Yy4aCTHUL, OTMe-
TUAKM yNy4ylleHWe COCTOSIHMS HOFTeW, KoTopble cTanu bonee
NAOTHBIMW UM MEHEE TIOMKUMMU, B TO BPEMS MEHbLIAN YaCTb
XKEHLMH HUKAKOro 3ddeKkTa He OTMeTUNN.

BnusiHne Ha cocTosiHME MOPLUMH

Ewe ogHO KAMHMYecKoe uccnenoBaHue 6bi10 NMocBsLLe-
HO BAMsHWMIO DaMBWTanNsg Ha XapaKTEPUCTMKU MOPLUMH Y
KEHLMH: UX MYyBUHY (MKM), 06beM (MM3) U CoKHOCTb. Mog
CNOXHOCTbK MOHMMANOCh OTHOLEHWE MAOWAAN Pa3BEPHY-
TOM MOBEPXHOCTW KOXM K FOPU3OHTaNbHOW NPOEKLMM 3TOM
NMOBEPXHOCTU. DTOT MapaMeTp NO3BONS OLEHUBATb BU3yaslb-
HOE BIMSHUE MOPLLMH.

B nccnenoBaHuu npuHanu yyactme 16 eHWwuH B BO3pac-
Te 47-67 neT: BHa4Yane y Kaxaon y4aCTHUUbI C BUAMMbIMUI
MOPLLMHAMM MO TUMY KTYCUHbBIX NanoK» Obla B3AT CUAMKOHO-
Bbli CIeNOK MOPLUMH. AHanM3 CNenkoB NpoBOAWMAM C MOMO-



bt Na3epHOro NpodunoMeTpa: C ero NOMOLLbK onpenens-
NN OTK/IOHEHMS B TeKcType Koxu. [OBTOpHOe M3MepeHwue
npoBOAMAM Ha 56-# AeHb npuema MameuTans.

CornacHo pesynbrataM, yMeHblleHne rny6uHbl MOpLUMH
nocturno 27,2%, cHuxkeHne cpeaHero obbema MopLIMH — Ha
22,8%, yMeHblUEHWE CNOXHOCTU MOPLWMH — Ha 25,4%.

BnusHue Ha usmeHeHue Beca
MNccnepoBaHue, nocesweHHoe BangHUO MamMBuTansg Ha

MHAEKC MacCbl Tena, BKAOYano A06pOBOMbLEB, KOTOpble

NpowWwnu W3MepeHuUs MapaMeTpoB A0 Hayana npuema w

nocne MecsyHoro Kypca. B HeM npuHanu yuactme 22 eHwm-

Hbl B BO3pacTe oT 38 no 63 neT. bbinn npoBeneHbl naMepe-

HWMS MacCbl Tena, OKPYXHOCTM benep u >uBOTa, obbema

O[lHOrO cermeHTa 6eapa. 3amMepbl NPOBOAUAMCH HA HYNEBOW,

28- 1 56-1 oHW nccnenoBaHms, Bbinn NOMyYeHsbl Cnenyto-

Lve BbIBOAbI:

1. OTMeYeHo CTaTUCTUYECKM 3HAYMMOEe YMEHbLLIEHUE Cpef-
Heln okpyxHocTu benep vepes 28 aHent (p < 0,0001), 56
nHew (p = 0,0001) u B nepuop ¢ 28-ro no 56-1 AeHb npu-
MeHeHus npoaykTa (p < 0,0001).

2. OTMeYeHO CTaTUCTUYECKM 3HAUYMMOe YMEHbLIEHUe cpef-
Hero obbeMa benep yepes 28 nHelt (p < 0,0001), 56 aHen
(p < 0,0001) 1 B nepuog c 28-ro no 56-i aeHb NpuMeHe-
Hus npoaykTa (p = 0,0001).

3. OTMEYEeHO CTAaTUCTMYECKM 3HAYMMOE YMeHblueHue
OKPYXXHOCTM xuBoTa Yepes 28 aHeit (p = 0,003), 56 oHen
(p < 0,0001) n B nepuop c 28-ro no 56-i oeHb NpuMeHe-
Hus npoaykTa (p = 0,001).

4. OTMeYeHO CTaTUCTUYECKM 3HAUMMOE YMEHbLLIEHME MaCChl
Tena yyactHuu vepes 28 aHewt (p = 0,003), 56 gHen (p <
0,0001) n B nepuopg c 28-ro no 56-i AeHb NpUMEHEHUS
npoaykTa (p = 0,002).

5. OTMEYeHOo CTaTUCTMYECKM 3HAYMMOE YMEHbLLIEHUE KMUPO-
BOM Macchl Tena yepes 28 aHen (p = 0,015), 56 aHeit n B
nepwop ¢ 28-ro (p = 0,002) no 56-# AeHb NpUMeHeHUs
nponykTa (p < 0,0001).

6. OTMeYeHO CTaTUCTMYECKM 3HAYMMOEe yMeHblueHue bes-
XMPOBOI Macchl Tena yepes 28 pHe (p = 0,039), 56 oHe
(p = 0,008), Ho He B nepuof ¢ 28-ro no 56-i oeHb npu-
mMeHenusa npoaykta (p = 0,153).

3AKJTIOYEHUE

Mpoueccbl CTapeHWs opraHuM3Ma CBs3aHbl C BIUSHUEM
MHOXecCTBa (DaKTOpOB, AEMCTBME KOTOPbIX HAKanJMBAETCS B
TeyeHue BCel XM3HW. B caMoM Hayane M3MeHeHus Npomcxo-
OST Ha CYBKNeTOYHOM M KNETOYHOM YPOBHE, MOCTEMNEeHHO
peanun3yscbHa OpraHHOM M CUCTEMHOM ypoBHe. OKCUAATUBHBIM
CTpecc, Hecneumduryeckoe BOCNaNeHMe 1 pa3BUTUE TKAHEBOW
TMMNOKCUM SBNSKOTCS NPUUMHOM HapYLUEHWS KNETOYHOrO MeTa-
60n13Ma, CHUXKEHWUS pereHepaTopHOro NoTeHuMana KneTok u
TKaHeW, NpoBOLMPYS Pa3BUTME MHOXECTBA BO3PaCT-acCoLMM-
poBaHHbIX 3aboneBaHuii. B npoTMBoBeC cBOHoAHOpaaMKab-
HbIM MpOLECCaM B OpraHuM3Me CyLecTBYET aHTMOKCMAAHTHAS
cuctema. OcnabneHne aHTMOKCUAAHTHOM 3almTbl M Npeobna-
[aHWe CBOOOAHOPAAMKANBHOM AKTMBHOCTM MNPUBOAMT K
NOBPEXAEHMIO KIETOK M PA3BUTMIO OKMUCIIUTENBHOIO CTpecca.
YeM paHblie ByayT NpUHATLI Mepbl N0 HEWTpanM3aLmMmn OKMUC-
NIUTENbHOro CTpecca, TeM Honblle BEpOSTHOCTM COXPaHEeHUS
3[0POBbS U KayecTBa »M3HW. [J03bl MUKPOHYTPUEHTOB B KOM-
nnekce konebntotcs ot 50% OT CyTOUHOM (PU3MONOrNYECKOM
norpebHoctn fo 300% OT TakoBOW. YBeNM4eHme 003bl B KOM-
nnekce ®amBUTaNb akTyalM3MPOBAHO B OTHOLIEHWM Tex
MWKPOHYTPUEHTOB, MOTPEOHOCTb B KOTOPbLIX MOBBILWAETCS C
BO3pacTOM B CUY CHMXKEHWUS BUOLOCTYNHOCTH, C OQHOM CTO-
POHbI, U B CBS3M C MOBbILLEHHBIM PACXOAOM MUKPOHYTPUEHTA
Y BO3PACTHbIX MaUMEHTOB — C APYroi. [03ToMy NpoTMBOBO3-
pactHas cucteMa MamBuTanb cbanaHcMpoBaHa M Mo3BoNSET
[LOCTMYb 3HaUUMbIX 3heKToB B 6opbbe C NpexaeBpeMeHHbIM
CTapeHWeM: BCe KOMMOHEHTbI CUCTEMbI U3BECTHbI KaK OPTOMO-
Nekynbl MeTabosoMa YenoBeka, KOTopble Hapsidy C aHTUOKCK-
[QHTHBIMMW CBOMCTBAMM 0613 aK0T aKTUBHOCTbBIO B OTHOLLEHMM
psaa OpyrMx MONEKYNSPHbIX MapLIpyTOB, A0KA3aBLIMX CBOE
3HaYeHue ANs peryasaumMu Temnos ctapermns (Mapwpyt mTOR,
NF-kB, SIRT, FOXO u 1.4.) KaK B 3KCNepUMEHTabHbIX, TaK U
KNUHUYECKMX nccnepaoBaHmax. bonee Toro, 4onroBpeMeHHble
KIMHUYeCKMe HabntoaeHMs MOKa3anu CBOK IPHEKTUBHOCTL U
6e30MacHOCTb NPU ASIUTENBHOM MPUMEHEHUM 3TUX HAKTOPOB
oboralleHns HenaeanbHOW AMNETHI.

KoHgnukm uHmepecog: asmopel 3as8a510m 06 omcymcmeuu
KOH®AUKMA UHmMepecos & xo0e HanucaHusi 0aHHoU cmamed.
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