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BospactHana marynAapHaA guctpodma (BM[) ABnAeTcA ogHOM M3 NAVPYIOLLWX NMPUYWH CRENOTbI B Pa3BUTbIX CTPaHax y nuu, ctapLue B5 net.
[naBHaA ponb B MexaHn3Me BO3HWKHOBEHWA 3aboneBaHvA OTBOAUTCA MOPArHEHWI0 MUIMEHTHOMO anuTenuA, MemBpaHbl Bpyxa u xopuo-
KanunIApHOro CroA xopvionden. BepyLuyio napTuio B 8TOM, 04EBWUAHO, UFPAET NMUIMEHTHBIA SNUTENWA, KOTOPbLIN CO BPEMEHEM MEPEcTaeT
CMpaBnATECA CO CBOVMMU (hyHKLMAMYW. PasBMBaloOLL@ACA MLLEMUA W OKCWUOAHTHbLIM CTPECC MPUBOAAT K MOABMEHWIO cHavana Aapys, a 3a-
TEM K NpOABMHYTON cTapgun 3abonesBaHyA — XopyvoupanbHOWM HeoBAacKyNApU3aumn unu atpodimm (reorpadmdeckon atpodmu). Mpume-
HeHve MHrMBUTOPoB (haKTOpPOB POCTa SHAOTENWA COCYA0B MO3BOMWNO B MocneaHue ropbl AoBUTLCA OnpepsenéHHbIX YCreXoB B NEeYeHUN
HeoBacKynApHov opmbl BMJ, opgHako BO3BpaTUTb MOMHOCTLIO YTPaYEHHbIE 3pUTENbHbIE YHHLMM BO3MOHHO TOMBHO Y YacTy BonbHbIX.
B cBA3W C 3TVIM BO3HWKAET BarHaA 3aadva NpeaynperaeHyA NporpeccupoBannA npoLecca 13 asbl Apy3 B NpoasuHyTyio chopmy BML.
B HacToALLee BpemMA HaKoMNEHb AaHHbIE O BIVAHWN NIOTEMHA U 3eaKCaHTUHa, a Taxke ButamuHoB (C v E) n muHepanos (Zn, Se) Ha puck
passutua BMI. Ha ocHoBaHun MHoroumcnenHbix ncenegosaHuin (CARMA, LUNA, AREDS, AREDS2) crano o6ocHoBaHHbIM NMpUMEHEHWE
B/TaMVHHO-MUHEPANIbHOr0 KOMMMEKEca C Lenblo CHUMeHnA pucka passutua BMI. ViccnepoBanve AREDS | (Age-Related Eye Disease
Study) norasano, 4To ucnonb3oBaHue BuTammHa C (500 mr), ButamuHa E (400 IU), 6eta-kapotuHa (15 mr), umHKa (80 mMr) cHuaeT Ha
25% pvcK nporpeccupoBaHuA 3aboneBaHnA ¢ NepexofoM B NPOABMHYTYI0 dasy U NpeaynperaacT CHUMHEHWE 3pUTENbHbIX YHKLMA Y 27%
BonbHbIX. MepBuyHbIN aHanma AREDS |l He BbiABUN AanbHenLLEero CHUHeHNA pucka nepexoga BM B pa3suTyio ctaguio npu gobasneHum
K dopmyne AREDS niotenHa (10 mr)+3eakcaHTvH (2 Mr) n/Wnu goxosarexcaeHoBon KucnoTtsl (DHA 350 mr)+aikosaneHTaeHoBasA HUC-
nota (EPA, 650 wr). OgHaKo B JaHHOM MCCrefoBaHWy OTCYTCTBOBasa MCTVHHAA rpynna KOHTPOMA, @ OAHOBPEMEHHOE UCMONb30BaHve
BeTa-HapoTWHa, NIOTEVHA U 388KCAHTUHA MOMET CHUMKAaTL 3aXBaT THAaHAMM MOCNEAHWX ABYX 13-38 KOHKYPEHLWM KapOTUHOMAOB. 3ameHa
Beta-KapoTvHa B hopmyne AREDS Ha nioTenH 1 3eakcaHTVH NprBEna K CHUMEHWUI0 pUCKa pasBuTUA HeoBacKynApHon ctaguv BML. Uc-
cneposaHve LUNA (Lutein Nutrition effects measured by Auto-fluorescence) noka3sano, 4To npuém niotenHa (12 mr), 3eakcaHTvHa (1 mr)
1 ButamuHoB C (120 mr) n E (17,6 mr), cenena (40 mr) v uyHKa (10 Mr) npuBENn K NOBBILLEHWIO CLIBOPOTOYHOM KOHLIEHTPaLWK NioTenHa 1
3eaKCaHTVHa U OMTUHECKOW NIOTHOCTW MaKrynApHoro nurmeHTa (ONMIT) B 3oHe O,5° oT LeHTpa rnasHoro gHa. 3ddeKT Bbin Tem BbilLe,
Yem HurKe Bbina ucxopgHaa ONMI. NccnepoBanvwe CARMA (The Carotenoids in Age-Related Maculopathy) BeiABUNO, 4T0 NpyMeEHeHWe
niotenHa (6 mr), 3eakcaHTuHa (0.3 mr), ButamuHoB C (75 mr) u E (7.5 wr), umHKka (10 mr) u megu (0.2 mr) cnocobeTBoBano CoxpaHeHuio
3pUTEnbHBLIX (YHKLMIA 1 3amMefiano nepexof 3abonesanuA B npopsvHyTyio hazy BMI. daHHble npenapatsl crnepyeT Menonb3oBaTh B paH-
Hern ctapguu 3abonesaHyA U NPUHUMATL NOCTOAHHO MK ¢ HeBonbLUVMMK NepepbiBaMu. Mpy ANUTENbHLIX NEpepbIBax B NEYEHUN 1cHe3aeT
(heHOMEH HaCbILLEEHUA NMUIMEHTOB B CETHATHE, @, CNEA0BaTENbLHO, CHUHAETCA U athdeRT Tepanuu.
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Age-related macular degeneration (AMD) is a chronic, progressive, degenerative eye disease affecting the central retina. It is the
leading cause of blindness among individuals of 65 years and older. In the early stage patients have drusen and/or alterations of
pigmentation in the macular region. This disease can progress to geographic atrophy and/or choroidal neovascularization. It has been
shown that oxidative stress and hypoxia are important in the pathogenesis of AMD. Patients may gain some visual improvement with
inhibitors of vascular endothelial growth factor, but complete restoration of visual function is achieved only in small cases. No effective
therapies are known for atrophic AMD. Many large observational studies have shown that dietary antioxidant supplementation is
beneficial in preventing the progression of AMD from early to late stages. The Age-Related Eye Disease Study (AREDS) demonstrated
that daily oral supplementation with vitamins C (500 mg) and E (400 IU), beta carotene (15 mg), zinc (B0 mg) and copper (2 mg)
reduced the risk of progression to advanced AMD by 25% at 5 years. In primary analyses AREDS |l failed to show further reduce of
this risk by addition of lutein (10 mg) and zeaxanthin (2mg), or/and omega-3 long-chain polyunsaturated fatty acids [docosahexaenoic
acid (350 mg DHA) and eicosapentaenoic acid 650 mg (EPA]] to the AREDS formulation. But there was no true placebo group.
The simultaneous administration of beta carotene, lutein and zeaxanthin may suppress tissue level of the both laters because of
competitive absorption of carotenoids. Subgroup analyses revealed that dietary supplementation with lutein, zeaxanthin and AREDS
formulation without beta carotene may reduce the risk of progression to advanced AMD.The LUNA (Lutein nutrition effects measured
by autofluorescence) study demonstrated that supplementation with lutein (12 mg), zeaxanthin (1 mg), vitamin C (120 mg), vitamin
E (17,6 mg), zinc (10 mg), selenium (40 mg) resulted in a significant augmentation of macular pigment optical density (MPOD). This
effect was more prominent in cases with initial low level of MPOD. The CARMA (Carotenoids in Age-Related Maculopathy) Study has
shown that lutein (6 mg), zeaxanthin (0,3 mg), vitamin C (75 mg), vitamin E (7,5 mg]), zinc (10 mg) and copper (0,2 mg) prevented
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progression from early to late stages of AMD. Early intervention is more effective in maintaining visual function.
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BospactHas makynsapHas guctpodus (BMJI) asnsercs
OJTHOJ M3 IVAVIPYIOLMX IPUYMH CJIETIOTHI B pa3BUTBIX CTpa-
Hax y /i crapite 65 et [1,2,3, 4].

BM]J MoxceT IpoTeKaTh B pasHbIX popMax: Cyxoii (aTpo-
¢duueckas, reorpapudeckas arpodus) U BIKHON (HeoBa-
ckyspHas aTpodus). Ilpossnenne 3aboneBaHus B TON UK
UHOM (opMe 3aBUCUT OT IKCIPECCUM TeHOB, NPUYEM ITa
9KCIIPeCCHs MOYKET OBITh Pas3/IYHOI B OTHE/IbHBIX YYacTKax
MAaKyJIAPHOI 30HbI OFHOTO U TOTO e IIa3a, II03TOMY 30HbI
aTpoduy COCEACTBYIOT C y4aCTKaMM XOPMOVa/IbHOI HeoBa-
CKy/ApM3aluy. DTV M3MEHeHMs CTaly BCTPeYaTbCs dallje
II0C/ie BHE[peHMsA B NPAKTUKY JIe4eHMs HeOBACKY/IAPHOI
¢dbopmbl BM]I MHrM6MTOpOB (paKTOPOB pOCTa SHOTENNA CO-
cynoB. IIpu nepeno3upoBke 3TUX NpeNapaToB IPOUCXOLUT
KOJITAIIC COCYOB XOPMOWJIEM € IOCIeRyomeil aTrpodueit
B 9T0J1 30He. OHAKO ITOCKOJIbKY MIIEMMs CETYATKM OCTa-
€TCs1, HeOBACKY/LAPU3ALVA MOXKET OILATD IIOSBIIATHCA U3 CO-
XPaHMBIIMXCS XOPUOKATIVIIIAPOB.

[TpepmecTBeHHMKaMy HeoBacKy/sApHOi ¢opmbl BM]I,
KaK IIPaBUJIO, SABJIAIOTCA APY3bl, KOTOpble MOP(OIOrMIecKn
IIPEfICTAB/IAIT COOO0I MUKPOOTC/IONKMA IIUTMEHTHOTO SIINU-
temmaA (II9) M Ha OCHOBaHMY y>Ke OJHOTO 3TOTO HMKAK He
TO/DKHBL OBITH OTHECEHBI K aTpoduuecKoit cTagum 3aborne-
BaHUA.

JIpyssl Ipy X KOJUIaliCe MOTYT IIPUBECTH K aTpodude-
ckolt craguy 3aboneBaHys. OpHaKO 3HAYUMMO dYalle IPO-

rpeccupoBaHMe Ipollecca OCYLIECTB/AETCS IyTeM PoOCTa
HOBOOOPa30BaHHBIX COCYHOB 3 XOPUOKAIMIISIPHOTO C/IOS
cocyaucToit 060mouku [5,6]. C TOUKM 3peHMs 3aKUBIEHNA
paHeBOTO TIPOIlecca, 3TO COBEPIIEHHO ONMpaBJaHHbIN MeXa-
HM3M, MHade HEBO3MO)KHO Pa3peIlNTh MIIEMUIO B HAPYX-
HBIX CJIOSIX CeTYaTKy. TakyM 06pa3oM, HEOBACKY/LAPU3aLNs
SIBJISIETCS 3aIUTHOI peaKIieli, HO IIPY 9TOM I'yOUTeNbHOI
IUISI EHTPAIbHON 30HbBI CETYATKM, B KOTOPOIT [IaXke B HOPMe
OTCYTCTBYIOT COOCTBEHHBIE COCYABL.

Xota o BM]] cTano u3BecTHO JOCTaTOYHO JAaBHO, OIIpe-
JieTIeHHBIe YCIIeX! B €€ JIEYeHUN JOCTUTHYTBL TOMBKO B II0-
cnepgHue 10-15 erT.

B HacTosiee BpeMs 0011en3BeCTHBI PaKTOPBI, CIOCO06-
cTBytomue passutuio BM]I. B mepsyto ouepefnb, 3T0, KOHEU-
HO, TIOXKM/I071 Bo3pact. Ho Ha pasBuTue 3aboneBaHms BIus-
10T TaK)Ke eBpOIIeliCKasl paca, >KEHCKIII IO, aTEPOCKIIEPO3,
apTepuanbHasi TUIIEPTEH3NUS, TUIIEPXO/IECTEPUHEMMSI, TEHE-
TUYECKAs MPeNPACIONOKEHHOCTD, IIMTMEHTANNS [Ia3HOTO
IHa, POTOTOKCMYHOCTD (CUHSAA U yIAbTpadumoneToBas 4acTb
CIIEKTPA), SKCTPAKIMA KATAPAKTHI, TUTIEPMETPOIMsi, Taba-
KOKypeHMe, HecbaTaHCHpOBaHHOe uTanue u fip. [7].

[maBHas ponmb B MeXaHM3Me BO3HMKHOBeHUs 3aboeBa-
HUS OTBOIMUTCS TIOPAKEHNIO TIMTMEHTHOTO SIIUTENNS, MEM-
6paHbl bpyxa 1 XOpMOKaIM/UIAPHOTO C1osA Xopuousen [8].
Benymiyio mapTuio B 3TOM, O4€BUIHO, UTPAET MUTMEHTHBII
SIUTENNIN.
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C TeyeHMeM BpeMEHM NUTMEHTHBI SOUTENNI Iepe-
CTaeT CHPAaBIATLCA C ITIABHBIMU (QYHKIVAMIU: 3KPaHUPO-
BaHIEM CBE€Ta, BOCCTAHOBJIEHMEM TPaHC-PETUHANA [0 LIMC-
peTuHaA, IOI/IOIEeHIeEM HapY>KHBIX YIEHMKOB I1aI04eK.

INormomienne Hapy>XKHBIX 4YJIEHMKOB Iajo¥eK ¥ IIpa-
BU/IbHAA MX ACCUMMIALNA B IMTMEHTHOM SIIUTENNM OY€Hb
Ba)KHBI J/I1 MaKy/IIPHOI 30HBI, IIOCKO/IbKY KOIMMYECTBO Ia-
JI04YeK B Hell 3HAUMMO IIPEeBbINIaeT KOMUYECTBO KONMOOYEK:
B (oBeosIe TIPUCYTCTBYIOT TONBKO KOMOOUKY, Ha TpaHMUIle
paszena ¢osea 1 mapadosea Ha OHY KOOOUKY ITPUXOAMUTCA
OflHa IMaJI0vuKa, a TMapa- 1 mepyoBesApHbIe 30HB B OCHOB-
HOM COCTOAT 13 Ma/I0YeK.

Hapymenne ¢ynkuyun II9 compoBoxmaeTcsi IMOsBIe-
HMEM JpYy3, KOTOpbIe COfep)KaT GOMbIIOe KOMMIECTBO He-
TOOKMCTIEHHBIX ITPOAYKTOB, 06/1a/jalouX MPOBOCIATNTEb-
HBIM JIeJICTBIEM, KPOME TOTO, OHY ABJIAIOTCA MEXaHMYECKIM
IOPENATCTBYUAM /1A IPOXOX/EHA MUTATe/IbHBIX BELUIECTB U
KIC/IOPOZa U3 XOPUOKANM/ILAPHOTO CI0s1 K CBETOBOCIIPH-
HMMAOIIVM 37IeMeHTaM ceTdaTky. Takum o6pasoMm, B 9THX
Y4YacTKaX BO3HMKAET MIIEMUA. A €ClM ellle yYeCTb, YTO 3TO
IPOMCXOJUT TaM, I7ie ¥ B HOPMa/IbHbBIX YCIOBMUAX CBET IIPO-
BOLIMIPYeT 06pa3oBaHye GONBIIOro KOMMIECTBa CBOOOTHDIX
pagMKanos myTeM nepeokucnenus mumupos (I1OJI), To cra-
HOBUTCA TIOHATHBIM, YTO BOSHUKAET yTPO3a BODKMBAHMUIO U
(GYHKIMOHMPOBAHNIO CBETOBOCITPUHMMAIOIINX K/IETOK.

OTOT ImpollecC MOXKET PaspelINThCsA ABYMs CIIOCco6amu:
aTpodueil UIM HeOBACKY/IAPU3aLIVIeil.

Hapy>xHble c1om ceT4aTKM IPOAYLUPYIOT GaKTOPBI pOCTa
SHJOTENMNSA COCYH0B, KOTOpble IPOHMKAIOT B XOPMOKATIMJITIAP-
HBIil CTIOV M CTUMYNMPYIOT 06pa3oBaHe HOBBIX COCYHOB, Pa-
CTYIIVX 0 HAaIPaB/IeHNIO YYaCTKOB, IPeObIBAIONINX B MIIe-
vun. [1py 3ToM HOBOOOpa3oBaHHBIE COCY/IBI MOTYT BPACTaTh,
KAaK ITIOfl IUTMEHTHBI SINTE/NN, TaK U IIOJ] HEVIPO3IUTENNIA.
B mecte neoBackynapusauym I19, Kak mpaBuo, MOBpPeX/eH,
a Impo¥iTH Yepes MeM6paHy bpyxa ocoboro Tpyza He cocTaB-
7T, B 3TOM ITIOMOTAIOT MeTa//IOPOTENHA3bI, ITaBHOM U3 KO-
TOPBIX AB/IAETCA META//IONPOTENHA3a 9.

Crnepmyet 06paTuTh BHUMaHMeE 1 Ha ellI€ OfIVH OYeHb BaXK-
HbII pakTop. IIMTMEHTHBI SMNUTENNI ABIAETCA HAPY)KHOI
30HOII reMoodrambMudeckoro 6apbepa. IIpu ero Hapymre-
HIJ AHTUTEHbI CETYATKM, CKPBITbIE OT MMMYHHOJ CUCTEMBDI,
CTAHOBATCA €l JOCTYIIHbBI, a NUTMEHTHBIN SIUTENUN elé
MOXKET BBINIOTHATD ¥ aHTUT€HIIPE3EHTUPYIO[YI0 GYHKIHIO.
B Takmx cnyvyasx pasBuBaeTca ayTOMMMYHHas peakuud,
IPOAB/AIONIAACA NOABIEHNEM PA3/IMYHBIX MEANATOPOB, KO-
TOpBIE MOTYT CIIOCOOCTBOBATh HEOAHTUOTEHE3Y.

IlonATHO, YTO TNpM NOABAEHMYM HEOBACKY/APMU3aIUN
HeoOXOMMO TIpMMEHEH)Me MHTMOMTOPOB aHTMOTeHesa,
HefICTBYIOIMX 60 Ha GaKTOp POCTa SHAOTENMNS COCYHOB
(pann6msymab, 6esaumsymad, apaubepuent u ap.), mb6o
Ha ITIPOBOCIHIANNTENbHbIe (QAaKTOPBI (IMIOKOKOPTUKOUABI U
mp.). Ho, X0oTA ¢ moMomibio 3TUX IpenapaToB U YAAeTCs JOo-
OUTbCA OIpeeNéHHBIX Pe3y/IbTaToB, BO3BPATUTH MOTHO-
CTBIO yTpaueHHbIE 3pUTETbHbIE PYHKINMM BO3MOXXHO TOTBKO
Y 4acTyu GOTbHBIX.

ITosToMy ocTaeTcsA Ba>XKHBIM BOIPOC IIPEOTBpAllieHMA
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nepexofa 3a00eBaHNsA B NPOABUHYTYIO cTaguio. VIMeHHO
3TO HaéT BO3MOXXHOCTDb IIAIlIeHTaM COXPAaHUTb BO3MOX-
HOCTb YTeHMsA M IIMCbMa @, C/IefIOBaTeNbHO, TPYAOCIOCO6-
HOCTb. 3HaUMMO COKpAIlaeT 3TO ¥ SKOHOMUYECKIE 3aTPaThl
KaK OO/bHBIX, TaK U FOCY[IAPCTBA Ha JOPOTOCTOsAIIee Tede-
Hlle HeOBacKyIspHoit ¢opmbl BM]I.

Kak e 3To MOXHO cienars? Vicxois u3s TOro, 4To Mbl
B HacTosllee BpeMsa 3HaeM o BMJI, Heo6XOmMO HMBEN-
pOBaTh sABIEHNA OKCUJAHTHOTO CTpecca U MIIeMMUHU B Ipef-
uctnbopMHOI cTanuy 3aboneBaHNs, a Iydle Obl U paHbIIe.

Ecnu ¢ OKCUJAHTHBIM CTPECCOM MOXKHO CIPaBUTHCA
C HOMOIIBIO VICTIO/Ib30BAHNUA AHTMOKCUJIAHTHBIX IIperapa-
TOB, TO Pa3pelINTh NIIEMIIO 3HAUNMO CTIOKHEe.

AHTMOKCUIAaHTHBIM JeliCTBUEM OOTaflal0T BUTaMUHbI E
u C. Kpome Toro, B Maky/IApHOIt 06/1acTy CyILIeCTBYeT c06-
CTBeHHas CyOCTaHIUA, CHOCOOHAasA CHIDKATb OKCUIAHTHBII
CTpecc, BO3HUKAOLMIL Ipyu cBeToBOCIIpuATun (9, 10]. Ito
MaKy/ApHBI murMeHT [11,12,13]. OH Takxe cnocobeH 1o-
IJIOLIaTh KOPOTKOBOMHOBYIO YacTb CIEKTpa cBeTa [14,15,
16], koTopas MOBPEXAaeT CBETOBOCIPUHIMAOIIVE KIIETKIL.

Maxky/ApHbIi IUTMEHT COCTOUT U3 TpeX KapOTMHOU-
IOB — JTIOTEMHA, 3€aKCAHTMHA U Me30-3eaKcaHTuHa. JloTe-
UH U 3€aKCAHTVH B 4e/IOBEYECKOM OpraHM3Me He CHHTe3N-
PYIOTCA M MOTYT IOIOMHATLCA TOMBKO MPY HOCTYIIEHUM
¢ muimeit [17]. Meso-3eakcaHTUMH 00pasyeTcsi B OCHOBHOM
M3 II0TenHa ceTyarku [18].

[l Toro 4TO6BI MaKy/IAPHBIN IMUTMEHT MOT B IIOTTHON
Mepe TIPOSIBUTb CBOM CBOVICTBA, HeOOXOAMMa HACBILIEH-
HOCTb 9TUM IIMTMEHTOM IIeHTPa/IbHOM 30HBI CETYATKY, YTO
oIpefieNAeTCA TaKUM IHOHATHEM, KaK OIITHYecKas INIOTHOCTD
MmakyapHoro murMenrta (OIIMII). C Bospactom OIIMII
YMeHBIIAeTCA.

BcrnepcTBre aHTHMOKCUJAHTHON (QYHKIMM MaKyIApHO-
MY IMTMEeHTY OTBOJMUTCA Ba)KHasdA POJb B IPeNOTBpalieHNN
passutysa BMJI. U neiicTBUTENbHO, K HACTOALLEMY BpeMeHMU
HaKOIIJIEHBI JAHHBIE O BIMAHNY IOTEMHA 1 3€aKCaHTMHA Ha
puck nporpeccupoBanus BM]I [19, 20, 21]. JlroTenn u 3ea-
KCaHTUH, a TaKXKe APYIVe aHTMOKCUAAHTBI CIIOCOOCTBYIOT
yBemudenuto OIIMII u yry4ieHnio 3puTeNnbHBIX QYHKINIA
(22, 23, 24, 25, 26, 27, 28, 29, 30].

B ceTyaTKy /MIOTeMH M 3€aKCAaHTMH IOIAJAIOT U3 CHI-
BOPOTKM KPOBY, a B He€ IpM BCACBIBAHMM U3 KUIIEYHMKA,
M03TOMY OCHOBHBIM (DaKTOpPOM, BIUAIOIIMM Ha COfiep>KaHue
3TUX KapOTMHOUJIOB B ChIBOPOTKe M mokaszaTenb OIIMII,
ABJIAETCA YPOBEHDb UX HOTpebneHns ¢ mueil. OHaKO 9TOT
IIpOIleCC 3aBMCUT OT aKTMBHOCTM Ipollecca BCAChIBAHUA
B KMIIEYHMKE U OT MHTEHCUBHOCTH Jla/IbHENIIero Morole-
HIS 9TUX BEIIECTB CEeTYATKOIL.

V3y4eHnIo B3aMMOCBA3Y MEX/Y COfiep>KaHMeM I0TenHa
U 3eaKCaHTMHA B PalLlMOHe, MX YPOBHEM B CLIBOPOTKE U T10-
kasaTteneM OIIMII y 4enoBeka NMOCBAIIEHO MHOXKECTBO UC-
CTIeOBAaHNI1, MHOTYE U3 KOTOPBIX MOATBEP)KAAIOT Haldme
TaKOJl B3a¥MOCBSI3M MEXAY 3TUMM IepeMeHHbIMM [31,32,
33, 34, 35].

UccnenoBanue CARMA (The Carotenoids in Age-Related
Maculopathy) — panpgomusupoBaHHOe ITane6o KOHTPO-
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nMpyeMoe IBOJHOe CJIelloe MCCefoBaHNe, IPOBefieHHOe
y 433 nmun 50 et wian cTapiie, IOKasajo, YTO MCIOIb30Ba-
HIe moTerHa (6 mg), 3eakcaHTnHa (0.3 mg), ButammuHoB C
(75 mg) n E (7.5 mg), umuka (10 mg) n menu (0.2 mg) cnocob-
CTBOBAJIO COXPAHEHWIO 3PUTENbHBIX (QYHKIMII M 3aMefIIANI0
nepexof 3aboneBanusA B IpoaBuHyTYyI0 pasy BM]I [36].

JIroTeH M 3€aKCAaHTVH VICHIONIb3YIOT B CBA3Y C TeM, 4YTO
OHM 00/afialoT MfeaNbHBIMU aHATOMUYECKVMMMU, OUMOXVMMMU-
9eCKMMM ¥ ONITUYECKUMM CBOVICTBAMY, CITIOCOOHBI CHIKATD
OKCHJAHTHBIN CTPecC B MaKyJie, NOAepKIBasd 3pUTe/lbHbIe
GYHKIUM M yMeHbIIasg PUCK PasBUTUA MOPQONOTMYECKNX
HapymleHuit. IIoMyMo 3TOro, OHM CHMHEPTMYHO paboOTAIOT
C IpyTMMM aHTMOKCUIAHTAMMA.

OTKpBITOE KOHTPONMpYyeMOe HepaHJOMM3MPOBAHHOE
uccnegosanne LUNA (Lutein Nutrition effects measured
by Auto-fluorescence), mpoBemeHHoe y 108 mareHTOB
(48 my>xunH, 60 >KeHIMH) B Bo3pacTe oT 51 o 87 net (cpexn-
HUIT Bo3pacT — 71,5+7,1 rop), 6bUIO IOCBAILIEHO OLleHKe
BIMAHUA moTeynHa (12 Mr/cyT), 3eakcanTuHa (1 Mr/cyT), Bu-
tamuHOB C (120 mr/cyT) u E (17,6 mMr/cyT), cenena (40 mg/
cyT) u nuHKa (10 Mr/cyT), UCIIONb3yeMBbIX B KaueCTBe IMIIe-
BBIX JJ06aBOK, Ha CBIBOPOTOYHYIO KOHIIEHTPAIMIO TIOTENHA
¥ 3eaKCaHTMHA U TI0Ka3aTe/Ib OITUIECKOI ITIOTHOCTY MaKy-
AspHOTro MMrMeHTa [37].

ITpumeHeHue MoOTeMHA M 3€aKCAaHTVHA B COYETAHNM C KOAH-
TUOKCUAHTaMU ITpuBeno K nosbiiennio OIIMII B 30ne 0,5° oT
LleHTpa y OO/MBIIMHCTBA JTofelt, BKIodas 601pHbIx BM]I. AB-
TOPBI BBIAABU/IN YETKYIO MOJIOKUTENTbHYIO CBA3b MEXY MCXO-
JHOJI CEIBOPOTOYHO} KOHLIEHTpaliyelf JII0TeMHA M 3€aKCaHTVHA
u 3HayeHMeM nokasaternsa OITMII, 4to cormacyeTcs ¢ pesynbTa-
TaMI JPYIUX UCCTenoBanmii [38,39,40,41, 42,43]. Oddexr 611
TeM BBlllIe, YeM HInKe Oblta ucxopsas OIIMIT.

OpnHako MMeach IPYIIIa MallMeHTOB, Y KOTOPbIX, HECMO-
TP Ha MOBBIIIeH)e KOHIIEHTpallMy TI0TeMHA U 3eaKCaHTMHA
B cbiBopoTke KpoBy, OIIMII He yBennummace. TO yKasbl-
BaeT Ha TO, 4To oTcyTcTBMe nosbimeHns OIIMII He cBa3a-
HO C HapyllIeHMeM UX BCAaChIBAHNA B KMIIEYHNKE, a 3aBUCUT
OT 3axBaTa KaPOTVMHOMUIOB CETYAaTKON, a TaKXe OT MX MUC-
XOJHOTO COJiep>KaHMA.

BakHBIM ITI0COM PaboThI ABUIOCH TO, YTO aBTOPBI 06-
Hapy>xunu cA3b yBenuueHnsa OIIMII ¢ ypoBHem numonpo-
TenpoB Bbicokoil mrotHocTy (JIIIBII) B cpIBOpoTKe Kpo-
BU — JKUPBI SABJAIOTCA TPAHCIIOPTEPaMy KapOTMHOMIOB.
CrnepoBarenbHo, oT 6anaHca pasIMYHBIX QPaKIUil XUPOB
HECOMHEHHO 3aBVICUT JJOCTaBKa KAPOTMHOMUIOB K CeTYaTKe.
Taxum o6pasom, xupoBoit o6MeH BmusieT Ha OIIMIL

B To BpeMs Kak yITeBOJOpPONHbIE KAPOTMHONU/bI OOHA-
PYXXVMBAIOTCA B OCHOBHOM BO (DpaKIVM JUIONPOTENIOB
HysKo mnotHoctyt (JITTHII), mioTenH 1 3eakcaHTUH PaBHO-
MepHO pacnpepnenensl Mexay JITIBIT u JIIIHII, npu atom
JITIBII cyujecTBeHHO BMsAeT Ha TPAHCIOPT JIIOTEMHA U 3€a-
KkcaHTMHA. [T03TOMY 1CIONIb30BaHNe TUIIOMUIIUIEMIIeCKIX
CPEfICTB MOXKET IIPUBOAUTD K MOBBIIEHNIO 3P PEKTUBHOCTU
TIOTeVHA U 3eaKCAHTHHA.

ITockonbKy MeX/ly ChIBOPOTOYHON KOHIIEHTpaluel mio-
TeMHa, 3eakcaHTuHa 1 3HaueHueM OIIMII nmeeTcs monoxu-
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Te/IbHAs CBA3b, BBIABIEHHAS B 9TOM U APYTUX UCCIEIOBAHN-
AX, HEYAUBUTENbHO, 4TO MeXAy ypoBHeM OIIMII u coiBo-
potouHolt koHIeHTpauuel JITIBII Taxke nmpocnexxnpaercs
YyeTKas MOOXXUTeIbHAs CBA3bD.

YeM HIKe ncxopHoe sHadeHne OIIMII, tem 6osnbiie ero
HOBBIIIEHNE TIpK IIpMeMe HyTPULIEBTUKOB. DTO IMUIIHMIL pa3
IIOKa3bIBaeT, YTO JIIOAAM C HUSKIM YPOBHEM >KU3HU 0COOEHHO
TIOKa3aHO VCII0/Ib30BaHMe YKa3aHHbIX IUIIEBBIX JOOABOK.

OpHako HmM3Kmit ucxopHbli yposeHb OIIMII Mmoxer
OBITH CBSI3aH He TONBKO C HEJOCTAaTOYHBIM IOTpebIeHreM
KapOTMHOUJIOB C MUIIeif, HO U C HapYIIeHNeM MeXaHU3MOB,
KOHTPOMUPYIOIVX 3aXBaT M CTaOMIM3alMI0 MaKy/IAPHBIX
KapOTMHOUIOB ceTuarkoit. Ilpenmomnaraercs, 4To 3axBaT
CeTYaTKOl JIOTeMHA M 3eaKCAHTMHA ONOCpeNyeTcsA CIely-
QJIbHBIMU KCaHTOQWII-CBA3BIBAIOIIMMM Oe/IKaMy, obmaja-
IOLIVIMM CIIOCOOHOCTBIO K HachlleHIo [44, 45].

Taxum obpasom, Ha OIIMII MoOryT moBnMATH Hapyule-
HIle BCAChIBaHMA KapOTMHOMIOB, TPAHCIOPT B CHIBOPOTKE
KPOBI U 3aXBaT CETYATKOIL.

B wmccnemoBanuu LUNA BbIAB/IEHO, YTO IIOBBILIEHNE
OIIMII npopomxanoch B TedeHUe 3 MecALeB Moc/e OKOH-
YaHUA Kypca IpUMMeHEHNs JIIoTeMHa U 3eaKCaHTMHa. Bone
C cOoaBT. [46] Takxe OTMETHIN TaKoi (akT. ITO yKasbIBaeT
Ha MeJIJIEHHBIII 060pOT KapOTUHONIOB B ceT4yaTke. [Ipndem
nnst nosbieHusa OIIMII MoryT Tpe60BaTbCsi OTHOCUTENIBHO
BBLICOKME IO3BI JIIOTEMHA M 3eaKCAaHTVHA, a J/IA TIOoffep>KaHm A
BBICOKOTO YPOBHS MaKy/IsIPHOTO IIUTMEHTA JOCTATOYHO 60-
7Iee HU3KUX J103 3TUX KapOTUHOMUJIOB.

IMonTeepxneHno 3 GEKTUBHOCTY KapOTUHOWJOB, BU-
tamuHOB C, E ¥ nMHKa ObIIM MOCBAIIEHB PaHIOMUSUPO-
BaHHBIe IIa1le60 KOHTPOIMpPYeMble MICCTeNOBaHNUA C ABOI-
HbIM crenbIM KoHTporeM AREDS I AREDS II.

AREDS I (Age-Related Eye Disease Study) nmokasaio, 4To
npumeHenye ButamyHa C (500 mr), Butamusa E (400 IU),
6era-kapoTuHa (15 mr), 1HKa (80 MI) CHIDKaeT PUCK Ipo-
rpeccupoBaHNs 3a60IeBaHNUA B IPOIBUHYTYIO a3y Ha 25%
U TpeRyIpeXiaeT CHIDKeHNEe 3pUTEIbHBIX QYHKIUIL y 27%
6onbHBIX [47]. B aTOM MccnenoBaHmy He UCIIOMB30BAIN JIIO-
TEeUH Y 3€aKCAHTVH, IIOCKONIbKY B TOT IIepHUOf JaHHbIE IIpe-
HapaThl OBUIN KOMMePYeCK) HeIOCTYITHBI.

C 2006 mo 2012 rop HpOBOAMIOCH MHOTOLIEHTPOBOE
(82 x/MIMHMKY) PaHIOMUSVPOBaHHOE KOHTPONUPYeMOe KIIVHY-
Yeckoe uccnenoBanne (4203 yuactHuka) AREDS 11[48]. I'mas-
HOI1 ero 3ajadert 6bIIO ONPeeNNTDb: CHUBUT JIU PYUCK PasBUTHA
nporpeccupoBanya BM]I B IpOABUHYTYIO CTAfIUIO UCHIONb30-
BaHMe y 60TIbHBIX OpyurrHanbHoit popmynst AREDS:
morerH (10 mr)+3eakcaHTud (2 Mr)
omera 3 >xupHble KucnoTsl (JKK) [moxosarekcaeHoBas Kucmora
350 mr (DHA)-+arikosamnedTaeHoBas kucinora 650 mr (EPA)]
moreuH (10 mr)+3eakcantud (2 mr)+omera 3 JKK (350 mr
DHA+650 mr EPA).

Jlpyras 3azaya 9TOro MCCleoBaHMA COCTOSIAa B OIleHKe
addekra ynaneHus 6eTa-KapoTUHA U3 COCTaBa OPUTHHAIID-
Holt ¢popmynbl AREDS u cHmxeHus fo3bl nyHKa ¢ 80 Mr
Ko 25 Mr B cocTaBe opuruHampHoil ¢opmynsl AREDS
Ha pa3BuUTUe U IporpeccupoBanue BM]I.

EpmaxoBa H.A.
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Bera-kapotuH BbiBemieH 13 ¢opmynsl AREDS B cBssu
C TeM, 4TO OH YBEIMYMBAET PUCK PasBUTUA paKa JETKUX
y Kypsmmx nut (49, 50).

Kpurepusimu BKIto4eHMs ObIIV BO3PACT MALMEHTOB OT 50
zo 80 net, AByCTOpOHHUeE Apy3bl (125 m?) unn OJJHOCTOPOH-
HIe Ipy3bl ¥ IponBUHYTasd cTaansa BM]] Ha mapHOM Inasy.

ITpu mepBuYHOM aHamuse oGHapy>keHO, YTO JOOaBIe-
HIe moTenHa+3eakcanTH/uaum omera 3 JKK (DHA+EPA)
K opuruHanbHoOi ¢popmyne AREDS He cHUSWUIO pUCK IIpo-
rpeccupoBanusa BM]I B pasButyio craguio — tabanna 1.
Tabnuya 1. CHurkeHne pucka nepexoga BMI B npogsuHyTyio dasy
B 3aBMCMMOCTU OT VICI'IOJ'IbSyeMOVI CbOpM\/J'IbI BeLlecTB

Tabl. 1. Reduced risk of progression to advanced AMD by different
treatment formulation

CHuKeHme pucka nepexopa BMA
B npopBuHyTYyio a3y B %
Reduced risk of progression to
advanced AMD in %

Wcnonb3yemasn Gopmyna Beyects
Treatment formulation

OpuruHanbHas dopmyna AREDS

AREDS formulation &

OpuruHanbHas popmyna AREDS+ nioTenH + 3eakcaHTUH

AREDS formulation with lutein+zeaxanthin &

OpuruHanbHas popmyna AREDS+omera-3XK (DHA+EPA)
AREDS formulation + omega-3 long-chain polyunsaturated 31
fatty acids (DHA+EPA)

OpuruHanbHas popmyna
AREDS+ntoTenH+3eakcaHTinH+omera-3 KK (DHA+EPA)
AREDS formulation with lutein+zeaxanthin+omega-3 long-
chain polyunsaturated fatty acids (DHA + EPA)

30

DHA — poko3arekcaeHoBas Kincnota, EPA — siiko3aneHTaeHoBas Kicnota
DHA — docosahexaenoic acid, EPA — eicosapentaenoic acid

OpHako caMM aBTOPBI MCCIEOBAHM YKa3bIBaIOT Ha TO,
YTO OTCYTCTBOBaJIa VICTMHHAs TPYIIIa KOHTPOJA, TO €CTb,
OONMBHBIM C HAaCbILEHNEM OpraHM3Ma KapOTMHOUAAMMU
(6eTa-KapOTHHOM) paHee MCIIONb30BAIN APYIUe KapOTUHO-
uppl (MI0TeVH U 3eakcaHTVH). OfHOBpeMeHHOE IPYMEHEeHMe
OeTa-KapoTVHa, TIOTEVHA M 3€aKCAHTMHA MOXKET CHIDKATb
3axBaT TKaHAMU OC/IETHNX JIBYX M3-3a KOHKYPEHIMY Kapo-
THHONHOB. Ho 3TOT BaXkKHBII paKT MHOTMMU He YYUTHIBAET-
cs U He olleHuBaeTcs [51].

VHTepecHble BBIBOABI VICCNIENOBAHNUA IOMYydYeHbI IIPU
BTOPMYHOJ paHAOMM3aLMy HeOONbIINX IOATPYHIL Y 3THX
OONIbHBIX BMECTO OeTa-KapOoTVHA MCIIOIb30BAMIN JIIOTEUH U
3€aKCAHTHH.

AHanus 3TVUX TPYIII NOKa3aj, YTO IIPMEHEeHMe JTI0TeNHa
U 3eaKCaHTMHA 3HAYMMO He IOBJIM/IO Ha pPa3BUTHE HeOBa-
ckynsapaoit cragyu BMJI — HR, 0.89 [95% CI, 0.79-1.00;
P=.05]. Opnako Takoil pesy/IbTaT MOXKET ObITb CBA3aH
C TeM, YTO TpyIIa MCCIeNyeMbIX OblTa HEMHOTOYMCIEHHA.
[Tpu 6osnblueii TPyIIe MALMEHTOB Pe3ylIbTaT MOT OBl OBITH
TOoCTOBepHBIM, ToaToMy B oTyeTe AREDS II nenaeTcs BeiBOZ

2016;13(3):163-168

0 Heo6XOIMMOCTY MPONO/KEHNA MCCTIeOBAaHNA B 9TOM Ha-
IIpaB/IeHNN.

ITpuMeHeHNe JIOTEMHA M 3€aKCAHTMHA OHOBPEMeH-
Ho ¢ BurammHamy C u E, a rtaxxe mmHKOM (T. e. opu-
ruHanpHOMt opmynsl AREDS 6e3 kom6uHaiym 6Gera-
KapOTVMH+TIOTEH+3€aKCaHTVH) IPMBENO K 3HAUMMOMY
CHIDKEHUIO PMCKA BO3HMKHOBEHNSA HEOBACKY/IAPHON CTafiuu
BM]J -HR, 0.78 [95% CI, 0.64-0.94; P=.01]. Takum o6pasom,
nomydeHa popMyna BUTAMVHHO-MIHEPaTbHOTO KOMIIEKCa C
JIIOTEMHOM, 3eaKCaHTMHOM, BuTamuHamu C, E u 1juHKoM, KO-
TOPBIIT IpefoTBpaliaet nepexox BM]I B mponBuHyTyto dasy
U He ITPOBOLIMPYET pasBUTHE PaKa JIETKOTO y KyPAIX JINII.

ITpu atpoduyeckoit popme BM]I ncnionb3oBaHme moTe-
MHa V1 3€aKCaHTVHA, KaK ¥ OpuruHaabHoil popmynsr AREDS
6e3 KOMOMHALIMM KapOTMH+TIOTENH+3eaKCaHTUH He Jan
pesynbratoB, cooTBeTcTBeHHO: HR, 0.92 [95% CI, 0.78-1.07;
P=.27] u HR 0.94 [95% CI, 0.70-1.26; P=.67]. 910 BIONHE
00DBACHMMO — HMKOMY IIOKa He YHa/loCh NMKBUAMPOBATD
aTpoduyecKue MpOIecChL.

BoT noueMy Ba)KHO IpY MHTPABUTPEANLHOM BBEJCHUM
MHIMOUTOPOB (QaKTOpa pOCTa SHAOTENNA COCYHIOB He Ipe-
BBIIIATh JI03Y ITUX JIEKapCTB, MHAYe IIpOIiecC mepeiifieT
B aTpoduyecKylo pasy, 1 3T0 yxe OyfeT HeoOpaTuMo.

YnaneHve 13 OpUTMHAIbHOM OpMy/bl GeTa-KapoTHHA
U CHIDKEHMe JIO3bl LIMHKA 10 25 MI 3HA4MMO He IIOB/IUANO
Ha mporpeccupoaHye BM]I (coorserctBenHo, HR, 1,06 [95%
CI, 0.95-1.19; P=.32] u HR, 1,07 [95% CI, 0.94-1.20; P=.31].

Takum 06pasom, UCHOMb30BAHNE JIIOTENHA, 3€aKCAHTHU-
Ha, BuTamuHa C, E 1 IMHKa 1eficTBUTENbHO NPefOTBpallaeT
pasButue BM]I B HeoBacKy/spHYI0 dasy.

Cnenyer oTMeTuTh, uto Ana uccnegopanuit CARMA,
LUNA, AREDS II cy6crannus (MOTeMH ¥ 3€aKCaHTUH)
mpepcTaBmamuch Kommanuell Bausch&Lomb. Co6amancu-
poBaHHas (OpPMy/a, MOMY4YeHHAss B pe3ynbTaTe JaHHBIX
UCC/IelOBAaHNUII, JIeIJTa B OCHOBY CO3[JaHMA BMTaMMHHO-
MMHepanbHoro kommnekca OkysaiT JlloTenH gopre, KOTo-
PbIfl COOTBETCTBYET He TONILKO MeXAYHAPOJHBIM CTaHAAp-
TaM, HO M POCCUIICKMM CaHMUTAPHO-3MMUJEMUYECKUM Tpe-
6oBaHMAM. JJaHHBII HYTPULEBTUK MHOTO JIET C YCIIEXOM
npumeHsetcs B PO pia mpoduIakTUKY ¥ CHYDKEHUA pUCKa
nporpeccupoBanusa BM]I.

OcobeHHO crefyeT OTMETUTb, UTO JAaHHbIE Iperapa-
Tl HY’)KHO JCIIONb30BaTb B PaHHeN cTagun 3aboreBaHUA
U IPUHMUMATD UX TTOCTOSHHO MM C HeOGOMbIIMMM IIepephl-
BaMM, TaK KaK OHM IOCTYHAIOT B OPraHM3M TOJILKO M3BHE.
ITpy IUTEeNbHBIX IepepbIBax B ICUCHUN MCUe3aeT PeHOMEeH
HACBIIeHNs IIUTMEHTOB B CeTYaTKe, a, CJIefj0BaTe/IbHO, CHI-
KaeTcs ¥ 9QeKT Tepanuu.

MHneHue asmopos mosxem He conadamv ¢ No3uluetl pe-
oaxuyuu

JINTEPATYPA/ REFERENCES

1. Congdon N, O'Colmain B, Klaver CCW et al. Causes and prevalence of visual
impairment among adults in the United States. Arch Ophthalmol. 2004;122:477-85.

2. Evans JR, Fletcher AE, Wormald RPL. Causes of visual impairment in people aged
75 years and older in Britain: an add on study to the MRC Trial of Assessment and
management of older people in the community. Br ] Ophthalmol. 2004;88:365-70.

3. Friedman DS, O’Colmain BJ, Munoz B et al. Prevalence of age-related macular
degeneration in the United States. Arch Ophthalmol. 2004;122:564-72.

4. Lim LS, Mitchell P, Seddon JM, et al. Age-related macular degeneration. Lancet.
2012;379:1728-38.

5. Hyman LG, Lilienfeld AH, Ferris FL et al. Senile macular degeneration: A case-

N.A. Ermakova

Contact information: N.A. Ermakova ermakova1058570@rambler.ru

167

Role of Dietary Supplementation in Preventing Progression of Age-related Macular Degeneration



Odpransmonorua,/Ophthalmology in Russia

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

control study. Am ] Ophthalmol. 1983;118:213-22.

Leibowitz HM, Krueger DE, Maunder LR. The Framingham Eye Study. Surv
Ophthalmol. 1980;24 (Suppl).

Klein Ronald, Peto Tunde, Bird Alan. The epidemiology of age-related macular
degeneration. Thomas G. Guilliams. The Standard Volume 2. No.1, 1999. Free
Radicals, Antioxidants and Eye Diseases. Not As Incurable As We Once Thought.
Gass J. D. Stereoscopic atlas of macular diseases. St. Louis ets.: CV Mosby Co., 1977.
— 4l1p.

Johnson EJ, Neuringer M, Russell RM, et al. Nutritional manipulation of primate
retinas, III: Effects of lutein or zeaxanthin supplementation on adipose tissue and
retina of xanthophyll-free monkeys. Invest Ophthalmol Vis Sci. 2005;46:692-702.

. Li B, Ahmed F, Bernstein PS. Studies on the singlet oxygen scavenging mechanism

of human macular pigment. Arch Biochem Biophys.2010;504:56-60.

. Beatty, S., Murray, L]., Henson, D.B,, et al. Macular pigment and risk for age-related

macular degeneration in subjects from a Northern European population. Investig.
Ophthalmol. Vis. Sci. 2001;42 (2):439-446.

. Bone,R.A., Landrum, J.T., Cains, A.. Optical density spectra of the macular pigment

in vivo and in vitro. Vision Res. 1992;32 (1):105-110.

. Sommerburg, O.G., Siems, W.G., Hurst, J.S., et al.. Lutein and zeaxanthin are

associated with photoreceptors in the human retina. Curr. Eye Res. 1999;19(6):491-
495.

. Beatty S, Boulton ME, Henson DB. Macular pigment and age-related macular

degeneration. Br ] Ophthalmol. 1999;83:867-77. 32.

. Landrum JT, Bone RA, Kilburn MD. The macular pigment: A possible role in

protection from age-related macular degeneration. Adv. Pharm. 1997;38:537-56.

. Krinsky NI, Landrum JT, Bone RA. Biologic mechanisms of the protective role

of lutein and zeaxanthin in the eye. Annu Rev Nutr. 2003;23:171-201.

. Malinow, M.R., Feeney-Burns, L., Peterson, L.H., et al. Diet-related macular

anomalies in monkeys. Investig. Ophthalmol. Vis. Sci. 1980;19(8):857-863.

. Neuringer, M., Sandstrom, M.M., Johnson, E.J., Snodderly, D.M.. Nutri- tional

manipulation of primate retinas, I: effects of lutein or zeaxanthin supplements
on serum and macular pigment in xanthophyll-free rhesus monkeys. Investig.
Ophthalmol. Vis. Sci. 2004;45(9):3234-3243.

. Moeller SM, Parekh N, Tinker L, et al. Associations between intermediate age-

related macular degeneration and lutein and zeaxanthin in the carotenoids in age-
related eye disease study (CAREDS): ancillary study of the women’s healthinitiative.
Arch Ophthalmol 2006;124:1151-62.

Tan JS, Wang J], Flood V, et al. Dietary antioxidants and the long-term incidence of
age-related macular degeneration: the Blue Mountains Eye Study. Ophthalmology
2008;115:334-41.

Chong EW-T, Wong TY, Kreis AJ et al. Dietary antioxidants and primary prevention
of age-related macular degeneration: Systematic review and meta-analysis. BM].
2007.

Richer SP, Stiles W, Graham-Hoffman K, et al. Randomized, double-blind, placebo-
controlled study of zeaxanthin and visual function in patients with atrophic age-
related macular degeneration: the zeaxanthin and visual function study (ZVF) FDA
IND #78, 973. Optometry. 2011;82:667-80.

Weigert G, Kaya S, Pemp B, et al. Effects of lutein supplementation on
macular pigment optical density and visual acuity in patients with age-related
macular degeneration. Invest Ophthalmol Vis Sci. 2011;52:8174-8.

Sabour-Pickett S, Beatty S, Connolly E, et al. Supplementation with three
different macular carotenoid formulations in patients with early age-related
macular degeneration. Retina. 2014;34:1757-66.

Barlett HE, Eperjesi F. Effect of lutein and antioxidant dietary sup- plementation on
contrast sensitivity in age-related macular disease: A randomized controlled trial.
Eur ] Clin Nutr. 2007 Sep;61(9):1121-7.

Massacesi KR, Faletra R, Gerosa F. The effect of oral supplementation of
macular carotenoids (lutein and zeaxanthin) on the prevention of age-related
macular degeneration: A 18 months of follow up study. Ass Res Vis Ophthalmol.
2001;42:234.

Olmedilla B, Granado F, Blanco I et al. Lutein in patients with cataract and age-
related macular degeneration: A long-term supplementation study. J Sci Food Agr.
2001;81:904-9.

Richer S. ARMD-pilot (case-series) environmental intervention data. ] Am Optom
Assoc. 1999;70:24-36.

Richer S, Stiles W, Statkute L. Double-masked, placebo-controlled, randomized
trial of lutein and antioxidant supplementation in the in- tervention of atrophic
age-related macular degeneration: The Veterans LAST study (Lutein Antioxidant

CBEAEHUA Ob ABTOPE

Epmaxosa H.A., 1oKTOp MeIMIMHCKMX HayK, podeccop Kadeapbl odTanmbMoIornm
OI'bOY UK ®PMBA Poccyn. Bonmokomamckoe mocce, 30 ctp. 1, Mocksa, 123182, Poc-
cuiickast Oenepanyst, ermakoval058570@rambler.ru

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

2016;13(3):163-168

Supplementation Trial). Optometry. 2004;75:216-30.

Johnson, E.J.,, Hammond, B.R,, Yeum, K.J.. Relation among serum and tissue
concentrations of lutein and zeaxanthin and macular pigment density. Am. J. Clin.
Nutr. 2000;71 (6):1555-1562.

. Bone, R.A.,, Landrum, J.T., Dixon, Z., et al. Lutein and zeaxanthin in the eyes, serum

and diet of human subjects. Exp. Eye Res. 2000;71(3):39-245.

Brady, W.E., Mares-Perlman, J.A., Bowen, P, Stacewicz-Sapuntzakis, M. Human
serum carotenoid concentrations are related to physiologic and lifestyle factors. J.
Nutr. 1996;126(1):129-137.

Ciulla, T.A., Curran-Celantano, J., Cooper, D.A,, et al.. Macular pigment optical
density in a midwestern sample. Ophthalmology. 2001;108(4):730-737.

Hammond Jr., BR., Ciulla, TA., Snodderly, D.M.. Macular pigment density is
reduced in obese subjects. Investig. Ophthalmol. Vis. Sci. 2002;43(1):47-50.

Rock, C.L., Thornquist, M.D., Neuhouser, M.L,, et al.. Diet and lifestyle correlates of
lutein in the blood and diet. J. Nutr. 2002;132 (3):525S-5308S.

Kumari Neelam, Ruth E. Hogg, Michael R. Stevenson, et al. Carotenoids and
co-antioxidants in age-related maculopathy: Design and Methods. Ophthalmic
Epidemiology. 2008;15:389-401.

Trieschmann M., Beatty S., Nolan ] M., Hense H W, et al. Changes in macular
pigment optical density and serum concentrations of its constituent carotenoids
following supplemental luteinand zeaxanthin: The LUNA study. Experimental Eye
Research. 2007;84:718-728.

Berendschot, T.T., Goldbohm, R.A., Klopping, W.A., et al. Influence of lutein
supplementation on macular pigment, assessed with two objective techniques.
Investig. Ophthalmol. Vis. Sci. 2000;41(11):3322-3326.

Burke, ].D., Curran-Celentano, J., Wenzel, A.J.. Diet and serum carotenoid
concentrations affect macular pigment optical density in adults 45 years and older.
J. Nutr. 2005;135 (5):1208-1214.

Curran-Celentano, J., Hammond Jr., B.R,, Ciulla, T.A., et al.. Relation between
dietary intake, serum concentrations, and retinal concentrations of lutein and
zeaxanthin in adults in a Midwest population. Am. J. Clin. Nutr. 2001;74 (6):796-
802.

Hammond Jr., B.R., Curran-Celentano, J., Judd, S., et al.. Sex differences in macular
pigment optical density: relation to plasma carotenoid concentrations and dietary
patterns. Vision Res. 1996;36 (13):2001-2012.

Loughman J, Nolan JM, Howard AN, et al. The impact of macular pigment
augmentation on visual performance using different carotenoid formulations.
Invest Ophthalmol Vis Sci. 2012;53:7871-80.

Connolly EE, Beatty S, Thurnham DI, et al. Augmentation of macular pigment
following supplementation with all three macular carotenoids: an exploratory
study. Curr Eye Res. 2010;35:335-51.

Bernstein, P.S., Balashov, N.A., Tsong, E.D., Rando, R.R.. Retinal tubulin binds
macular carotenoids. Investig. Ophthalmol. Vis. Sci. 1997;38(1):167-175.
Yemelyanov, A.Y., Katz, N.B., Bernstein, P.S., Ligand-binding characterization of
xanthophyll carotenoids to solubilized membrane proteins derived from human
retina. Exp. Eye Res. 2001;72(4):381-392.

Bone, R.A., Landrum, J.T,, Guerra, L.H., Ruiz, C.A.. Lutein and zeax- anthin dietary
supplements raise macular pigment density and serum con- centrations of these
carotenoids in humans. J. Nutr. 2003;133(4):992-998.

Age-Related Eye Disease Study Group. A randomized, placebo controlled clinical
trial of high-dose supplementation with vitamins C and E, beta carotene, and
zinc for age-related macular degeneration and visual loss. Arch Ophthalmol.
2001;119:1417- 36.

Age-Related Eye Disease Study 2 (AREDS2) Randomized Clinical Trial.
Lutein+Zeaxanthin and Omega-3 Fatty Acids for Age-Related Macular
Degeneration. JAMA. 2013;309(19):doi:10.1001/jama.2013.4997.

Wei LJ, Jin DY, Weissfeld L. Regression analysis of multivariate incomplete failure
time data by modeling marginal distributions. ] Am Stat Assoc. 1989; 84(408):1065-
1073.

Willett WC, Sampson L, Browne ML, et al. The use of a self-administered
questionnaire to assess diet four years in the past. Am ] Epidemiol. 1988;127(1):188-
199.

Yang-Mu Huang, Hong-Liang Dou, Fei-Fei Huang, et al. Changes following
supplementation with luteinand zeaxanthin in retinal function in eyes with early
age-related macular degeneration: a randomised, double-blind, placebo-controlled
trial, BJO Online First, published on September 16, 2014 as 10.1136/bjophthalmol-
2014-305503.

ABOUT THE AUTHOR

N.A. Ermakova, MD, prof., Department of ophthalmology of Federal Medical and
Biological Agency of Russia; Volokolamskoe shosse 30/1, Moscow, 123182, Russian
Federation, ermakoval058570@rambler.ru

EpmaxoBa H.A.

168

HoHTakTHaa nHhopmauma: EpmaroBa Hapgeraa AnekceeBHa ermakova’l058570@rambler.ru

Ponb HYTpULEBTUKOB B CHUMKEHUM PUCKA NMPOrpeccupoBaHA BO3PacTHOW MaKynApHOU gucTpoctumn



