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Why has Nature Chosen Lutein and Zeaxanthin to Protect the Retina?
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Age-related macular degeneration (AMD) is associated with a low level of macular carotenoids in
the eye retina. Only two carotenoids, namely lutein and zeaxanthin are selectively accumulated in
the human eye retina from blood plasma where more than twenty other carotenoids are available.
The third carotenoid which is found in the human retina, meso-zeaxanthin is formed directly in the
retina from lutein. All these carotenoids, named also macular xanthophylls, play key roles in eye
health and retinal disease. Macular xanthophylls are thought to combat light-induced damage
mediated by reactive oxygen species by absorbing the most damaging incoming wavelength of light
prior to the formation of reactive oxygen species (a function expected of carotenoids in nerve fibers)
and by chemically and physically quenching reactive oxygen species once they are formed (a
function expected of carotenoids in photoreceptor outer segments). There are two major
hypotheses about the precise location of macular xanthophylls in the nerve fiber layer of
photoreceptor axons and in photoreceptor outer segments. According to the first, macular
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KCaHTOMINMN sIK e(PEKTUBHMNN 3aXUCHUK, KM MOXKE MOrfNUHATU LWKIANTMBE CUHE CBITIO,
HenTpanizyBaTu potoceHcubinizaTopun T1a akTUBHI OPMU KNCHIO, @ TaKoX

nornuHaTy BiNbHI pagukanu. CninbHa nokanisauis 3aXMCHUX i 3aXULLEHUX MONEKYI
NOBMHHA 3HAYHO MOCUNNTU ePEKTUBHICTb NPOTEKTOPIB, OCOBNBO KOMK NoKansHa
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Publisher Summary

This chapter discusses the analysis of zeaxanthin distribution within individual human

retinas. In this analysis, sections of individual eyes are analyzed for the content of the
three stereoisomers of zeaxanthin, thereby determining their distribution across the

retj

CiTKiBKa oka MIiCTUTb [Ba i30MepPHi KCaHTOMiNnm - NMoTEIHOBUN | 3eakCaHTUHOBUM -A
HanBINbLLIOK KOHLEHTPAUIE B LLEeHTPI MakysiM Ta 3MEHLUYETbCA 3

4 ekcueHTpucutetToM. PesynbTaTn Ta CnocTepeXeHHs NigTBEPaXYTb rinoTesy rnpo
Te, WO MNMTelH Ta/abo 3eakCaHTUH NiggaceTbCA OKUCIEHHIO B CiTKIBLI OKa 3
noganblMM HecTepeocneundiYHMM BiAHOBEHHSAM AN pereHepadii
crnocTepexyBaHoro Habopy ctepeoidomepiB. HaaBHICTb | po3noain umx
CTepeoi3oMepiB, 30a€TbCH, Y3ro4XKYETbCA 3 MNOTEe30 aHTUOKCUOAHTHOI PYHKLIT
kanﬂpwlx KapOoTUHOIAIB | NiaTBEPOXYE 1.
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Abstract

Lutein (L) and zeaxanthin (Z) are dietary carotenoids derived from dark green leafy vegetables, orange and yellow
fruits that form the macular pigment of the human eyes. It was hypothesized that they protect against visual disorders
and cognition diseases, such as age-related macular degeneration (AMD), age-related cataract (ARC), cognition
diseases, ischemic/hypoxia induced retinopathy, light damage of the retina, retinitis pigmentosa, retinal detachment,
uveitis and diabetic retinopathy. The mechanism by which they are involved in the prevention of eye diseases may be
due their physical blue light filtration properties and local antioxidant activity. In addition to their protective role’s
against light-induced oxidative damage, there are increasing evidences that L and Z may also improve normal ocula
function by enhancing contrast sensitivity and by reducing glare disability. Surveys about L and Z supplementation
have indicated that moderate intakes of L and Z are associated with decreased AMD risk and less visual impairment.

ﬁ:&aGMO3B’H3OK MiX L, IETUYHUM KCaHTOiNTOBMM KapOTUHOIOOM, | 30POBUM | KOFHiTVIBHVIM\
300pOB’sIM € 0CODNMIMBO NEPEKOHITMBUM, OCKIiNbKM L BUBIPKOBO NOrMMHAETLCA TKAHMHAMMU
oyen i mo3ky [ 10, 123, 124 ]. BeaxaeTbC4, LLO YaCTKOBO CNPUATIMBUIA BNNuB L
NOSICHIOETLCS MOro aHTUMOKCUAAHTHUMU Ta NpoTU3ananbHUMKU BIlaCTUBOCTAMM.
BpaxoBytouu, L0 OKO € NPOLOBXEHHSM HEMPOHHOT cUCcTeMU, L BCe YacTille BU3HAETLCA AK
Bifirpae posib y KOrHITUBHIN (PyHKUIT [ 26 ]. Y ANTA40MYy MO3KY BiAHOCHUN BHECOK L y
3ararnbHy KifnbKiCTb KAPOTMHOIAIB BABIYI NEpeEBULLYE, HIXK Y OPOCINX, WO CTAaHOBUTL BinbLue
NONOBWHU 3aranbHOI KOHLEHTpaUil KapoTuHoigie. binblia yactka L B negiaTpudHOMY MO3KY

QBiﬂHI/ITb npo notpedy B L TakoX nig 4ac HePBOBOro Po3BUTKY [125 ]. J
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Abstract Go

Current evidence suggests lutein and its isomers play important roles in ocular development in
utero and throughout the life span, in vision performance in young and later adulthood, and in
lowering risk for the development of common age-related eye diseases in older age. These

xanthophyll (oxygen-containing) carotenoids are found in a wide variety of vegetables and frui
and they are present in especially high concentrations in leafy green vegetables. Additionally, e
yolks and human milk appear to be bioavailable sources. The prevalence of lutein, zeaxanthin, &
meso-zeaxanthin in supplements is increasing. Setting optimal and safe ranges of intake requi‘r"ﬁ —
additional research, particularly in pregnant and lactating women. Accumulating evidence aba
variable interindividual response to dietary intake of these carotenoids, based on genetic or
metabolic influences, suggests that there may be subgroups that benefit from higher levels of i

BaXXNMBY POSib Y PO3BUTKY OYEN Y BHYTPILLHLOYTPOOHOMY nepioai Ta
NPOTArOM YCbOIO XXUTTH, Y MOKpaLLEeHHI 30py B MOJSIOAOMY Ta 3pifioMy
BiLli, @ TAKOX Y 3HM)KEHHI PU3NKY PO3BUTKY MOLLUMPEHNX BIKOBUX
\_38XBOPIOBaHb o4yen y NiTHLOMY BiL.

4 Cy4acHi gaHi csig4aTb Npo Te, WO NTEIH Ta NOro isaoMepu BigirpatoTb N
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Abstract

Approximately 5-7% of all infants are born prematurely, and birth before 37 weeks is the most
common cause of neonatal mortality, morbidity and long-term disability. Premature infants are poorly
equipped for life outside the womb, and oxidant stress has been implicated in the aetiology of visual
impairment in these infants, who are often exposed to increased O2 concentrations and high light
intensity in neonatal units. The carotenoids lutein and zeaxanthin, which give the macular area of the
eye its yellow colour, are located in the retinal pigment epithelium of the eye, and are believed to play
a role in protecting it against oxidative and light damage. The macular pigments are of dietary origin,
and green leafy vegetables are the primary source of lutein and zeaxanthin. Lutein is one of the five
most common carotenoids found in the diet. There is current interest in the macular pigment in
relation to age-related macular degeneration, but these pigments may also have a protective role in
the retinal pigment epithelium of the newborn infant. Little information is available on blood lutein
and zeaxanthin levels in neonates. Levels of lutein in human milk are two to three times higher than
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7§apa3 ICHY€E IHTEpeC A0 MaKynsapHOro NirMeHTy y 3B’A3Ky 3 BIKOBOI [ereHepaui€to XXOBTOI NIIsiMHU, ane\
; i NirMeHTN TakoX MOXYTb BidirpaBaTy 3aXUCHY POfb Y MiIrMEHTHOMY eniTenil CiTKIBKA

4 HOBOHapomKeHOoro. [1po piBHI NOTEIHY Ta 3eaKCaHTMHY B KPOBi HOBOHAPOKEHUX Mario iHdbopmau,l.
PiBeHb NOTEIHY B XXIHOYOMY MOMOLi B ABa-TPU pasun nepesuLlye piseHb 6eTa-kapoTUHy, TOAI SIK NOro
KOHUEHTpaLis B KpoBi MaTepi npubnnu3Ho ogHakosa. ['pygHe MOSIOKO € OCHOBHUM Xap4yOBUM [XKeperiom
NIOTEIHY Ta 3eaKCaHTUHY A1 HEMOBIAT 0 BigNy4YeHHs Big rpyaen. bioxiMivyHi MexaHiamu, ski
onocepeakoBYOTb TPAHCMNOPT MaKyNsSPHUX KapPOTUHOIAIB B OKO, HEBIAOMI, ane TybyniH OyB BU3Ha4YeHWUI
QK OCHOBHUI BINOK, LLO 3B’A3Y€E KapOTUHOIAMW, | MOXe BigirpaBaTn NeBHY posib Yy hisionorii Makynu.
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Possible influences of lutein and zeaxanthin on the developing retina
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The carotenoids lutein and zeaxanthin (LZ) are found throughout the central nervous system but
reach their highest concentration within the macular region of the primate retina where they are
commonly referred to as the macular pigments. Although LZ are a major integral feature of the
central fovea, no information currently exists regarding the effects of variability in the concentration
of these pigments on the developing retina. In particular, the long-term effects of very low levels of
macular pigment are not known and potentially meaningful. Macular pigment levels depend upon
dietary intake since LZ cannot be synthesized de novo. Infants with low intake of LZ (eg, infants
receiving unfortified infant formula or breast milk from mothers with low carotenoid diets) would
be expected to have considerably lower macular pigment compared with infants with high LZ intake
(eg, breast-fed infants with mothers on carotenoid-rich diets). In this paper we discuss possible
implications of this difference and the available evidence suggesting that LZ could influence the
developing visual system.

Keywords: lutein and zeaxanthin, carotenoids, macular pigment, infant

/LZ MO>X€e JOMNOMOITM 3MEHLLUNTU NOLLUKOLOXKEHHS CITKIBKWU, CripudnHeHe ninogycumHom y RPE. \
Mawxe nonoBunHa Hakonn4eHHs ninodgycuunHy B PIE Moxe BigOyBaTuCA B nepLui M'sTb POKIB
XnTT4a. 30inbweHHsa Ml Ha paHHbLOMY eTani XUTTS TeOPETUYHO MOrno O YyNOBINbHUTY
HaKOMUYEHHS NiNoyCUNHY, a TaKoX 3MEHLLUNTU BiNbHI paankanbHi OKUCNOBaui, SKi BiH
BUpobnsie. BpaxoBytoun HU3bKUA PU3KK | O4EBUAHY NOTEHUINHY KOPUCTb, BYrio 6 pO3yMHO
30iNbLUNTY CMOXMBAHHSA NIOTEIHY HA PaHHbOMY eTani XUTTH, NOKM 3 IBNATbCA HOBI OKa3un

\VIOFO nepesar.
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