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The intake of carotenoids in an older Australian population: The
Blue Mountains Eye Study.

Manzi F, Flood V, Webb K, Mitchell P.

University of Sydney, Department of Public Health & ComityaMedicine,
Westmead Hospital, Australia.

OBJECTIVE: To describe the distribution of carotenotckes and important
food sources of carotenoids in the diet of a represeataopulation of older
Australians. DESIGN: Population-based cohort study. BNG: Two post-code
areas in the Blue Mountains, west of Sydney, Austr&UBJECTS: We studied
2012 (86%) of the 2334 participants aged 55+ years attending tlee ®ijew-
up of the cross-sectional Blue Mountains Eye Study (BMB&D completed a
detailed semi-quantitative food-frequency questionnaire.ifithkes for five
carotenoids were studied: alpha-carotene, beta-carotaectyptoxanthin,
lutein and zeaxanthin combined, and lycopene. RESULTSmEam intake per
day for each carotenoid was: alpha-carotene, 2675 micetgchrotene
equivalents, 7301 microg; beta-cryptoxanthin, 299 microg; l@ethzeaxanthin,
914 microg; lycopene, 3741 microg; retinol, 653 microg; total vittady) 1872
microg retinol equivalents. beta-Carotene equivalem$ribute a substantial
proportion of total vitamin A intake (65%) in this populati®omen had slightly
higher intakes than men for alpha-carotene, beta-careigunvalents, and lutein
and zeaxanthin (P < 0.05). Carrots and pumpkin were theaoainbutors to
alpha-carotene and beta-carotene equivalent intakesg®jace, oranges and
papaw were the main contributors to beta-cryptoxanthaké&tBroccoli, green
beans and oranges contributed substantially to luteinemdmnthin intake. The
main contributors to lycopene intake were tomatoes ataybaise sauce.
CONCLUSIONS: Vitamin A intake in this population is higHative to the
Australian Recommended Dietary Intake. Carotenoid istgbarticularly beta-
carotene, make a substantial contribution, particufesiy fruit and vegetables.
This study provides important information as a basisanmening associations
between dietary carotenoid intake and eye disease BNES.
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Antioxidant nutrient intake and the long-term incidence of age-
related cataract: the Blue Mountains Eye Study.

Tan AG, Mitchell P, Flood VM, Burlutsky G, Rochtchina E, Cumming RG,
Wang JJ.

Department of Ophthalmology, Centre for Vision ReskaWwestmead
Millennium Institute, University of Sydney, Sydney, NS¥stralia.

BACKGROUND: Oxidative stress has been implicated inreatagenesis. Long-
term intake of antioxidants may offer protection agaiathract. OBJECTIVE:
We investigated relations between antioxidant nutrigakes measured at
baseline and the 10-y incidence of age-related catara@l@NE During 1992-
1994, 3654 persons aged >0r=49 y attended baseline examinatibedBhie
Mountains Eye Study (82.4% response). Of these persons, 248%{67
participants were followed >or=1 time after the basedix@minations (at either 5
or 10 y). At each examination, lens photography was peed and
guestionnaires were administered, including a 145-item semitaiaet food-
frequency questionnaire. Antioxidants, including beta-casteinc, and
vitamins A, C, and E, were assessed. Cataract wasedsgseach examination
from lens photographs with the use of the Wisconsitatact Grading System.
Nuclear cataract was defined for opacity greater thamatd 3. Cortical cataract
was defined as cortical opacity >or= 5% of the total lmes, and posterior
subcapsular (PSC) cataract was defined as the preseseg sfch opacity.
RESULTS: Participants with the highest quintile of taéhke (diet +
supplements) of vitamin C had a reduced risk of incidenieaundataract
[adjusted odds ratio (OR): 0.55; 95% CI: 0.36, 0.86]. An abuogdian intake of
combined antioxidants (vitamins C and E, beta-caroteneziaopwas associated
with a reduced risk of incident nuclear cataract (OR: ®5% CI: 0.34, 0.76).
Antioxidant intake was not associated with incident calioc PSC cataract.
CONCLUSION: Higher intakes of vitamin C or the combineatéke of
antioxidants had long-term protective associations agd@v&lopment of nuclear
cataract in this older population.
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Antioxidant supplements to prevent or slow down the progression of
AMD: a systematic review and meta-analysis.

Evans J

International Centre for Eye Health, London Schodligfiene and Tropical
Medicine (LSHTM), London, UK. jennifer.evans@Ishtm.ac.uk

INTRODUCTION: The aim of this review was to examine #vidence as to
whether antioxidant vitamin or mineral supplements pretrendevelopment of
AMD or slow down its progression. METHODS: Randomisgals comparing
antioxidant vitamin and/or mineral supplement to controbeweentified by
systematic electronic searches (updated August 2007) andtcorita
investigators. Data were pooled after investigating cliracal statistical
heterogeneity. RESULTS: There was no evidence thabaahnt (vitamin E or
beta-carotene) supplementation prevented AMD. A totaBdd99 people were
randomised in three trials with treatment duration-@P4years; pooled risk
ratio=1.03 (95% Cl, 0.74-1.43). There was evidence that antiaix{data-
carotene, vitamin C, and vitamin E) and zinc supplementatoywed down the
progression to advanced AMD and visual acuity loss in pewph signs of the
disease (adjusted odds ratio=0.68, 95% CI, 0.53-0.87 and 0.77, 996 Z|
0.96, respectively). The majority of people were randedia one trial (AREDS,
3640 people randomised). There were seven other smalltotdsrandomised
525). CONCLUSIONS: Current evidence does not support the usiokidant
vitamin supplements to prevent AMD. People with AMD, atyesigns of the
disease, may experience some benefit from taking suepks as used in the
AREDS trial. Potential harms of high-dose antioxidampe mentation must be
considered. These may include an increased risk of lurepcansmokers (beta-
carotene), heart failure in people with vascular disea diabetes (vitamin E) and
hospitalisation for genitourinary conditions (zinc).
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Blood levels of vitamin C, carotenoids and retinol are inversely
associated with cataract in a North Indian population.

Dherani M, Murthy GV , Gupta SK, Young IS, Maraini G , Camparini M ,
Price GM, John N, Chakravarthy U, Fletcher AE.

Department of Epidemiology and Population Health, LonSidmool of Hygiene
and Tropical Medicine, London, United Kingdom.

PURPOSE: To examine the association of blood antioxsdaith cataract.
METHODS: Cross-sectional study of people aged >or=5&ydantified from a
household enumeration of 11 randomly sampled villages rthNiedia.
Participants were interviewed for putative risk fact@odacco, alcohol, biomass
fuel use, sunlight exposure, and socioeconomic status)ratetwent lens
photography and blood sampling. Lens photographs (nuclear atoancl
posterior subcapsular) were graded according to the Lensti@pa&tiassification
System (LOCS Il). Cataract was defined as LOCS |l graxde?2 for any opacity
or ungradable, because of dense opacification or histagtafact surgery.
People without cataract were defined as LOCS Il <2 otk types of opacity,
with absence of previous surgery. RESULTS: Of 1443 people age®® years,
94% were interviewed, 87% attended an eye examination, and 7&%& ¢pood
sample; 1112 (77%) were included in the analyses. Comparedewls in
Western populations, antioxidants were low, especialamin C. Vitamin C was
inversely associated with cataract. Odds ratios (ORhfhighest (>or=15
micromol/L) compared with the lowest (<or=6.3 microtpkertile were 0.64,
(95% confidence interval [CI] 0.48-0.85; P < 0.01). Tertdégeaxanthin (P <
0.03), alpha-carotene (P < 0.05), and retinol (P < 0.0 associated with
decreased odds of cataract. In analysis of continuoussiigiéicant inverse
associations were found for vitamin C, zeaxanthin, lutga@pene, alpha- and
beta-carotene, and beta-cryptoxanthin, but not for alphgamma-tocopherol.
CONCLUSIONS: Inverse associations were found betweagsract and blood
antioxidants in an antioxidant-depleted study sample.
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Dietary and nutritional biomarkers of lens degeneration, oxidative
stress and micronutrient inadequacies in Indian cataract patients.

Tarwadi KV , Chiplonkar SA, Agte V.

Biometry and Nutrition, Agharkar Research Institute, GAGarkar Road, Pune
411004, India.

BACKGROUND & AIMS: Habitual food and nutrient intakes 40 Indian
cataract patients and 100 age- and sex-matched controls ¢g@48p, from high
income group and low income groups, were assessed. METH&08:intake
was recorded by food frequency questionnaire and data wearareed for
linkages with blood/lens parameters of oxidative stressigfr@a case-control
study. RESULTS: Intake of animal foods and fried snacks significantly
higher while vegetables, green leafy vegetables, fratatel micronutrient
intakes were lower in patients than in controls (p<0.004ns oxidative stress
and opacity showed a significant negative associatitnfwiit intake (p<0.05).
Multiple regression analysis indicated associatioimtakes of iron, beta-
carotene, ascorbic acid, tannic acid and inositol pentaphtspvith plasma
oxidative stress (p<0.01) and association of intakes of ascorbic acid and
inositol triphosphate with lens oxidative stress (p<0.@dgighted least square
regression for lens opacity revealed that intakescarag acid, folic acid and
inositol pentaphosphate explained 59.7% of the total vamigp<0.01).
CONCLUSIONS: Dietary deficiency of antioxidant mictanents was greater
for patients than controls. Deficiency of beta-carateseorbic acid, folic acid,
iron, phytate and polyphenols increased oxidative strdsead and lens.
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[Metabolic therapy for early treatment of age-related nacular degeneration]
[Article in Hungarian]

Fehér J, Kovacs B Kovacs |, Schvéller M, Corrado Balacco G

La Sapienza Tudomanyegyetem, Szemészeti Klinika, Roma.rj@dibero.it

Currently, age-related macular degeneration is onesafitbst common eye
diseases causing severe and permanent loss of visierdiséase is estimated to
affect approximately 300-500 thousand Hungarians. While eadigeatment
was available, in the recent decade an antioxidant thé&egame very popular
using combinations of high dosage antioxidant vitamins ®@etg carotene and
zinc. Based on theoretical concepts and mostly in eiyeriences, this
combination was thought to be effective through neutralimagtive oxygen
species. According to a large clinical trial (AREDS)eitluced progression of
intermediate state disease to advanced state, but ditflnence early disease.
This original combination, due to potential severe sidectdfés not on the
market anymore. However, the efficacy of modified falas has not been proved
yet. Recently, the metabolic therapy, a combinatiooneega-3 fatty acids,
coenzyme Q10 and acetyl-L-carnitine has been introducdtefiting early age-
related macular degeneration through improving mitochondysiudction,
specifically improving lipid metabolism and ATP productiorthe retinal
pigment epithelium, improving photoreceptor turnover andicang generation of
reactive oxygen species. According to a pilot study areh@omized, placebo-
controlled, double blind clinical trial, both central vistiald and visual acuity
slightly improved after 3-6 months of treatment and tieegained unchanged by
the end of the study. The difference was statistiGdjpificant as compared to
the base line or to controls. These functional changes accompanied by an
improvement in fundus alterations: drusen covered dgeeseased significantly as
compared to the base line or to control. Characteai$tj all these changes were
more marked in less affected eyes. A prospective cadg sh long-term
treatment confirmed these observations. With an eioeftat after slight
improvement, visual functions remained stable, drusen igresontinued for
years. Sometimes significant regression of drusen etagifeven in intermediate
and advanced cases. All these findings strongly sugbtsiethe metabolic
therapy may be the first choice for treating ageteelanacular degeneration.
Currently, this is the only combination of ingredientsresponding to the
recommended daily allowance, and at the same time, whimed clinically
proved efficacy.
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Intake of zinc and antioxidant micronutrients and early age-related
maculopathy lesions.

Morris MS , Jacques PEChylack LT, Hankinson SE Willett WC , Hubbard
LD, Taylor A.

Jean Mayer U.S. Department of Agriculture Human NotifResearch Center on
Aging at Tufts University, Boston, Massachusetts 02111, USA.
martha.morris@tufts.edu

BACKGROUND: Macular degeneration, the end stage of atpead
maculopathy (ARM), is the leading cause of legal blindnesridwide, and few
modifiable risk factors are known. The high conceraratf carotenoids in the
macula, plus evidence linking oxidative stress to ARM ardtenoids to
antioxidation, generated the hypothesis that higher adaoxkiintakes can prevent
ARM. Results of observational and intervention stadiave been inconsistent.
OBJECTIVE: To evaluate associations between intakemofand antioxidant
micronutrients and early ARM. METHODS: Between 1993 and 1885/ was
assessed in 398 Boston-area women aged 53-74 y using the \Migsges
related Maculopathy System of grading retinal fundus phopbigral he women
were a subset of the Nurses' Health Study cohort. Mitr@nt intake was
assessed by semi-quantitative food frequency questionading@sistered four
times between 1980 and the baseline eye examinations. IRESSWBfter
multivariate adjustment for potential confounders, 1980gmnadjusted intakes
of alpha-carotene, beta-carotene, lycopene, totabietotal vitamin A, and total
vitamin E were significantly inversely related to thevalence of pigmentary
abnormalities (PA). Furthermore, increasing frequenayoosuming foods high
in alpha-or beta-carotene was associated with lower @fdéa; compared to
women consuming these foods < 5 times/wk, odds ratios (9%%eCe 0.7 (0.3-
1.6) for 5-6 times/wk, 0.6 (0.2-1.3) for 7-9.5 times/wk, and 0.B-Q07)for > or
=10 times/wk. Lutein/zeaxanthin intakes and more receakes of most
carotenoids were unrelated to PA, and intakes of zin@aatioxidant
micronutrients were unrelated to having large or internedieusen alone.
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Mol Biotechnol.2007 Sep;37(1):26-30.

Carotenoids and flavonoids contribute to nutritional protection
against skin damage from sunlight.

Stahl W, Sies H

Institut fur Biochemie und Molekularbiologie I, Heinri¢keine-Universitat
Dusseldorf, Dusseldorf 40001, Germany.

The concept of photoprotection by dietary means is gainingantum. Plant
constituents such as carotenoids and flavonoids arevevat protection against
excess light in plants and contribute to the prevaraidJV damage in humans.
As micronutrients, they are ingested with the diet aeddsstributed into light-
exposed tissues, such as skin or the eye where they psysidenic
photoprotection. beta-Carotene and lycopene prevent UV-iddergghema
formation. Likewise, dietary flavanols exhibit photoproiee. After about 10-12
weeks of dietary intervention, a decrease in the setsitoward UV-induced
erythema was observed in volunteers. Dietary micraanis may contribute to
life-long protection against harmful UV radiation.
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Curr Opin Ophthalmol2007 May;18(3):220-3.

Nutritional supplementation in age-related macular degeneration.

Coleman H, Chew E

Division of Epidemiology and Clinical Research, NatibRye Institute/National
Institutes of Health, Bethesda, Maryland, USA.

PURPOSE OF REVIEW: This review assesses the cur@oisshf the
knowledge of the role of nutrition in age-related macd&generation - a leading
cause of vision loss in the persons with European agc&&ECENT FINDINGS:
We will evaluate the different nutritional factorsddooth observational and
interventional studies used to assess the associatiutrdafon with age-related
macular degeneration. Persons with intermediate fisg@-related macular
degeneration or advanced age-related macular degeneratioa @ye are
recommended to take the formulation proven in the AgetBeélEye Disease
Study (AREDS) to be successful in preventing the developofeadvanced age-
related macular degeneration by 25%. The formulation stsnsf vitamins C, E,
beta-carotene and zinc. In addition, observationalslaggest that high dietary
intake of macular xanthophylls lutein and zeaxanthin sse@ated with a lower
risk of advanced age-related macular degeneration. 8ynilang-chain
polyunsaturated fatty acids derived from fish consummi@nalso associated
with a decreased risk of advanced age-related macular dagener
SUMMARY: Persons with intermediate age-related macidgyeneration or
advanced age-related macular degeneration (neovasculkamtoal geographic
atrophy) in one eye should consider taking the AREDS-$ypplements. Further
evaluation of nutritional factors, specifically, lutaeaxanthin and omega-3 fatty
acids will be tested in a multicenter controlled, randed trial - the Age-Related
Eye Disease Study 2 (AREDS?2).
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Vitam Horm.2007;75:117-30.
Conversion of beta-carotene to retinal pigment.

Biesalski HK, Chichili GR, Frank J, von Lintig J, Nohr D.

Department of Biological Chemistry and Nutrition, Unisigy of Hohenheim
Stuttgart, Germany.

Vitamin A and its active metabolite retinoic acid (RB) play a major role in
development, differentiation, and support of various tisanelsorgans of
numerous species. To assure the supply of target tisstregitamin A, long-
lasting stores are built in the liver from which retinan be transported by a
specific protein to the peripheral tissues to be metadabtia either RA or
reesterified to form intracellular stores. VitamircAnnot be synthesized de novo
by animals and thus has to be taken up from animal foodesaras provitamin
A carotenoids, the latter being converted by centraelge of the molecule to
retinal in the intestine. The recent demonstrationtti@tesponsible beta-
carotene cleaving enzyme beta,beta-carotene 15,15-monooggd&tanol) is
also present in other tissues led to numerous investigatiothe molecular
structure and function of this enzyme in several speriekiding the fruit fly,
chicken, mouse, and also human. Also a second enzyraghddetcarotene-
9',10'-monooxygenase (Bcmo2), which cleaves beta-caroteartdcally to apo-
carotenals has been described. Retinal pigment epitbells were shown to
contain Bcmo1l and to be able to cleave beta-carotemeatihal in vitro, offering
a new pathway for vitamin A production in another tistuantthe intestine,
possibly explaining the more mild vitamin A deficiency symmpsoof two human
siblings lacking the retinol-binding protein for the transpdtepatic vitamin A
to the target tissues. In addition, alternative way®tobat vitamin A deficiency
of specific targets by the supplementation with betateae or even molecular
therapies seem to be the future.
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Br J Nutr.2006 Oct;96(4):643-9.

Protective effects of tomato extract with elevated beta-carotene
levels on oxidative stress in ARPE-19 cells.

Chichili GR, Nohr D, Frank J, Flaccus A Fraser PD, Enfissi EM, Biesalski
HK.

Institute of Biological Chemistry and Nutrition, Univéysof Hohenheim,
Garbenstrasse 30, University of Hohenheim, D-70599 Stuttgarmany.

Epidemiological studies show that dietary products mnctarotenoids delay the
progression of age-related macular degeneration. Expaiahevidence from
cellular studies on the antioxidant actions of carotéai the retinal pigment
epithelium is still, however, fragmentary. The prestndy examined the uptake
and protective potential of dietary carotenoids from toneet the human retinal
pigment epithelial cell line ARPE-19. ARPE-19 cells wmi@ibated in medium
supplemented with tomato extract containing high leveleta-carotene,
lycopene and traces of lutein. The cellular uptake of eaoids was analysed by
reverse-phase HPLC. Oxidative stress was induced dyrteat with 1 mm-
H202. Nitrotyrosine was detected by immunocytochemistig,axidised
proteins (protein carbonyls) were measured by a quantitatil®A method.

Lipid peroxidation was assessed by quantifying thiobarbiturat rezctive
substances. ARPE-19 cells preferentially accumulatedhlated beta-carotene
rather than lycopene. Nitrotyrosine formation was @mrably reduced in cells
incubated with tomato extract compared with contrdlsrdfi202 treatment.
Protein carbonyls were reduced by 30 % (P = 0.015), and ttmation of
thiobarbituric acid-reactive substances was reduced by 14090 .003) in cells
incubated with tomato extract. The present study provigesxtperimental
evidence for protective effects of dietary tomatods inccarotenoids on
oxidative stress in the retinal pigment epithelium.
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Invest Ophthalmol Vis ScR005 Oct;46(10):3562-9.

beta-Carotene conversion into vitamin A in human retinal pigment
epithelial cells.

Chichili GR, Nohr D, Schaffer M, von Lintig J, Biesalski HK.

Institute of Biological Chemistry and Nutrition, Univéysof Hohenheim,
Stuttgart, Germany.

PURPOSE: Vitamin A is essential for vision. The kigpsin the vitamin A
biosynthetic pathway is the oxidative cleavage of betateae into retinal by the
enzyme beta,beta-carotene-15,15-monooxygenase (BCO). Tdusewf the
study was to investigate beta-carotene metabolism anffieittseon BCO
expression in the human retinal pigment epithelial (Rt line D407.
METHODS: BCO mRNA and protein expression were analyzeckalytime
guantitative PCR and Western blot analysis, respecti2€D activity was
assayed in protein extracts isolated from D407 cells.cbhgersion of beta-
carotene to retinoids was determined by measuring retvelslen D407 cells on
beta-carotene supplementation. RESULTS: By RT-PCR, BRDA was
detected in D407 cells, bovine RPE, and retina. Westermbédyses revealed
the presence of BCO at the protein level in D407 cellsgErous beta-carotene
application to D407 cells resulted in a concentration (26@5 microM and 96%
at 5 microM; P < 0.05)- and time (127% at 2 hours and 97%hates in 5
microM beta-carotene, P < 0.05)-dependent upregulatiolCcaf BIRNA
expression. Application of exogenous retinoic acid degwualated BCO mRNA
levels at higher concentrations (1 microM; -96%, PG005) and upregulated it
at a lower concentration (0.01 microM; 399%, P < 0.005).RAR-a-specific
antagonist upregulated BCO expression by sixfold (P < 0.0058{s &
enzymatic activity demonstrated that the mRNA upregulagsalted in
enzymatically active BCO protein (7.3 ng all-trans-rdtmper milligram of
protein). Furthermore, D407 cells took up beta-carotengimeadependent
manner and converted it to retinol. CONCLUSIONS: Tlseilte suggest that
BCO is expressed in the RPE and that beta-caroterigecaretabolized into
retinol. beta-Carotene cleavage in the RPE may baemative pathway that
would ensure the retinoid supply of photoreceptor cells.
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J Histochem Cytochen2005 Nov;53(11):1403-12. Epub 2005 Jun 27.

Cell type-specific expression of beta-carotene 9',10'-monooxygenase
in human tissues.

Lindgvist A, He YG, Andersson S

University of Texas Southwestern Medical Center, Depant of Obstetrics-
Gynecology, F2.106 5323 Harry Hines Blvd., Dallas, TX 75390-9032, USA.

The symmetrically cleaving beta-carotene 15,15-monooxygéB&xsel)
catalyzes the first step in the conversion of provitafcarotenoids to vitamin A
in the mucosa of the small intestine. This enzymése expressed in epithelia in
a variety of extraintestinal tissues. The newly osred beta-carotene 9',10'-
monooxygenase (BCO2) catalyzes asymmetric cleavagaatenoids. To gain
some insight into the physiological role of BCO2, weedmined the expression
pattern of BCO2 mRNA and protein in human tissues. Byumwhistochemical
analysis it was revealed that BCO2 was detected inypels that are known to
express BCOL1, such as epithelial cells in the mucosaalf ;itestine and
stomach, parenchymal cells in liver, Leydig and Sertdls ¢e testis, kidney
tubules, adrenal gland, exocrine pancreas, and retgralepit epithelium and
ciliary body pigment epithelia in the eye. BCO2 wagjuely detected in cardiac
and skeletal muscle cells, prostate and endometrial coma¢issue, and
endocrine pancreas. The finding that the BCO2 enzyme xpasssed in some
tissues and cell types that are not sensitive to vité&naaficiency and where no
BCOL1 has been detected suggests that BCO2 may also besthuobiological
processes other than vitamin A synthesis.
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Eur J Neurosci2005 Jan;21(1):59-68.

Photoreceptor morphology is severely affected in the beta,beta-
carotene-15,15'-oxygenase (bcox) zebrafish morphant.

Biehlmaier O, Lampert JM, von Lintig J, Kohler K .

Experimental Ophthalmology, University Eye HospitadeRtgenweg 11, 72076
Tuebingen, Germany. konrad.kohler@uni-tuebingen.de

The retinoic acid molecule, a vitamin A derivativepikey importance for eye
and photoreceptor development in vertebrates. Sevachésthave provided
evidence that the ventral part of the retina is paeitususceptible to
impairment in retinoid signalling during the period of ityelepment. In
zebrafish, targeted gene knockdown of beta,beta-carotene-asyf@nase
(bcox), the key enzyme for vitamin A formation, provokdsess of retinoid
signalling during early eye development that results imopitthalmia at larval
stages. Using this model, we analysed the consequenttes fofr the retinal
morphology of the fish larvae in structural detailsir @nalyses revealed that rods
and cones do not express photoreceptor specific proteodofkin, peanut
agglutinin, zprl) in the peripheral retina. The photoregsptothe central retina
showed shortened outer segments, and electron denseidebeir
intermembranal space. The number of phagosomes waasec, and cell death
was frequently observed in the outer nuclear layer. Fumibve, the number of
Muller cells was significantly reduced in the inner nacliyer. Thus, we found
that the lack of retinoid signalling strongly effects tareceptor development in
the ventral and dorsal retina. In addition, shortengdrasegments and cell death
of the remaining photoreceptors in the central retinecatd that there is an
ongoing need for retinoid signalling for photoreceptor intgguitd survival at
later developmental stages.
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Am J Epidemiol2003 Aug 15;158(4):337-46.

Antioxidant intake and primary open-angle glaucoma: a prospective
study.

Kang JH, Pasquale LR Willett W , Rosner B, Egan KM, Faberowski N,
Hankinson SE

Channing Laboratory, Department of Medicine, Harvard Mddichool and
Brigham and Women's Hospital, 181 Longwood Avenue, BosténpRL15,
USA. nhjhk@channing.harvard.edu

The relation between dietary antioxidant intake and pgiropen-angle glaucoma
risk was examined in participants aged over 40 years iNWinges' Health Study
(n =76,200) and the Health Professionals Follow-up Stuey4®284). They
were followed biennially from 1980 and 1986, respectively, to 18@6ing
periods when they received an eye examination. Dietntales were measured
repeatedly from 1980 in the Nurses' Health Study and from 108@ iHealth
Professionals Follow-up Study using validated food frequencytiqueaires.
The authors analyzed 474 self-reported glaucoma caseswedfoy medical
chart review to have primary open-angle glaucoma with Vigld loss. The
authors used Cox proportional hazards models for copedif&c multivariate
analyses, and results were pooled using random effectssndtiel pooled
multivariate rate ratios for primary open-angle glanaacomparing the highest
versus lowest quintile of cumulative updated intake wek@ (95% confidence
interval (Cl): 0.87, 1.58) for alpha-carotene, 1.10 (95%02, 1.48) for beta-
carotene, 0.95 (95% CI: 0.70, 1.29) for beta-cryptoxanthin, @%% (CI: 0.60,
1.12) for lycopene, 0.92 (95% CI: 0.69, 1.24) for lutein/zeaxanthig (95% CI:
0.59, 1.89) for vitamin C, 0.97 (95% CI: 0.62, 1.52) for vitamiauf] 1.11 (95%
Cl: 0.82, 1.51) for vitamin A. In conclusion, the authods mbt observe any
strong associations between antioxidant consumptidnhenrisk of primary
open-angle glaucoma.
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[Antioxidant micronutrients and cataract.Review and

comparison of the AREDS and REACT cataract studies]
[Article in German]

Schalch W, Chylack LT.
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Age-related cataract remains the major cause of preéblertthndness
throughout the world. It has long been realized thatodniee important
etiological factors for this disease is oxidative angarticular
photooxidative damage to the lens.Therefore, the antioxidant
micronutrients, vitamins C and E and the carotenoids,riicpéar beta-
carotene, have been discussed as factors that could tedutsk for this
disease. The present article reviews what is known dbheutansport of
these substances to the lens, their accumulatimhtheeir concentrations
in the lens. Furthermore, the available epidemioldditeaiature is briefly
mentioned, but more emphasis has been placed on gtiescand
discussion of major clinical intervention studiesdHy, the design and
results of two of those trials using antioxidant micriients, the Age-
Related Eye Disease Study (AREDS) and the Roche Eurdyearican
Cataract Trial (REACT), are compared.The AREDS ttidlshow a
positive effect only for age-related macular degenerdigamot for
cataract, while the REACT trial demonstrated a smalishatistically
significant deceleration of cataract progression.Thienigaes for
following the course of a cataract in the REACT stugye more
sensitive to subtle changes than those used in the AREDIY, and this
may have been one important factor accounting for fiferelinces.The
authors' detailed comparison of these studies, howswggests that even
more important may have been the fact that in thA&Estudy
intervention started earlier in the disease procésshwgher doses of
vitamins C and E and beta-carotene and consequently wgér flplasma
concentrations of these antioxidant micronutrients RBACT trial
results support the early complementation of a divedsdiet with
supplements containing vitamins C and E and beta-carotenellass
other carotenoids.The authors also believe thar@asonable to include
these micronutrients in the therapeutic armamentaoilgeneral
ophthalmological practice.
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Long-term intake of vitamins and carotenoids and odds of
early age-related cortical and posterior subcapsular lens
opacities.

Taylor A, Jacques PEChylack LT Jr, Hankinson SE Khu PM,
Rogers G Friend J, Tung W, Wolfe JK, Padhye N Willett WC .

Jean Mayer USDA Human Nutrition Research Center @ing Tufts
University, Boston, MA 02111, USA. ataylor@hnrc.tufs.edu

BACKGROUND: Proper nutrition appears to protect againsreats.
Few studies have related nutrition to the odds of devedogortical or
posterior subcapsular (PSC) cataracts. OBJECTIVE: $8esaed the
relation between usual nutrient intakes and age-relartéidad@and PSC
lens opacities. DESIGN: We studied 492 nondiabetic womeah 58;&'3 y
from the Nurses' Health Study cohort who were withoavipusly
diagnosed cataracts. Usual nutrient intake was cadclitet the average
intake from 5 food-frequency questionnaires collected a &$-15-y
period before the eye examination. Duration of vitamjppsement use
was determined from 7 questionnaires collected during this panua.
We defined cortical opacities as grade > or = 0.5 and psbta opacities
as grade > or =0.3 of the Lens Opacities Classificatystes II1.
RESULTS: Some lenses had more than one opacity. Nemutneasure
was related to prevalence of opacities in the full dajrqut significant
interactions were seen between age and vitamin C i(lPake).02) for
odds of cortical opacities and between smoking status &te {® =
0.02), alpha-carotene (P = 0.02), beta-carotene (P = 0.0@biptal
carotenoids (P = 0.02) for odds of PSC opacities. For waged <60 v,
a vitamin C intake > or = 362 mg/d was associated with al6W8r odds
ratio (0.43; 95% CI: 0.2, 0.93) of developing a cortical reettathan was
an intake <140 mg/d, and use of vitamin C supplements fo=>10ry
was associated with a 60% lower odds ratio (0.40; 0.18, 0.8Y s no
vitamin C supplement use. Prevalence of PSC opacitisselated to
total carotenoid intake in women who never smoked (P 5.0.02
CONCLUSIONS: Our results support a role for vitamin @iminishing
the risk of cortical cataracts in women aged <60 y anddootenoids in
diminishing the risk of PSC cataracts in women who heexeer smoked.
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