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Patogenesi della DMLEPatogenesi della DMLE
• Invecchiamento maculare: accumulo di lipofuscina a 

livello EPR per deficit di catabolismo dei prodotti di 
degradazione recettoriale.

• Predisposizione genetica
• Fattori non genetici:
1. danno ossidativo legato ai radicali liberi
2. fattori nutrizionali
3. fattori infiammatori
4. fattori autoimmuni



The The rolerole of of oxidativeoxidative stress in the stress in the pathogenesispathogenesis of ARMDof ARMD
Beauty S, Koh H, Phil M, Henson D, Boulton M.- Surv Ophthalmol. 2000 Sep-Oct; 45(2): 115-34.

• Oxidative stress, which refers to cellular damage caused by reactive
oxygen intermediates (ROI), has been implicated in many disease
processes, especially age-related disorders. ROIs include free radicals, 
hydrogen peroxide, and singlet oxygen, and they are often the by
products of oxygen metabolism.

• The retina is particularly susceptible to oxidative stress because of its
high consumption of oxygen, its high proportion of polyunsaturated fatty
acids, and its exposure to visible light. 

• Furthermore, there is strong evidence suggesting that lipofuscin is
derived, at least in part, from oxidatively damaged photoreceptor outer
segments and that it is itself a photoreactive substance. However, the 
relationships between dietary and serum levels of the antioxidant
vitamins and age-related macular disease are less clear, although a 
protective effect of high plasma concentrations of alpha-tocopherol has
been convincingly demonstrated.

• Macular pigment is also believed to limit retinal oxidative damage by
absorbing incoming blue light and/or quenching ROIs. Many putative 
risk-factors for AMD have been linked to a lack of macular pigment, 
including female gender, lens density, tobacco use, light iris color, and 
reduced visual sensitivity.



Agenti che provocano formazione di radicali liberi

• Fumo di sigaretta
• Infiammazione
• Sole
• Stress
• Elevato consumo di alcool
• Intensa attività fisica: x 50 volte

Vengono tamponati efficacemente quando si è giovani
ma col tempo l’azione di eliminazione diventa meno efficace

Stress ossidativo

Radicali liberi
• anione superossido O2-
• idrossile OH-
• ossido nitrico NO-
• diossido di azoto NO2-
• perossido LOO-
• ossigeno singoletto O2+
• O+ e H-



• acido lipoico
• aminoacidi solforati (cistina, metionina, cisteina, taurina etc)
• astaxantina
• betacarotene o provitamina A (carotenoide)
• bioflavonoidi
• catalasi (enzima del corpo umano che trasforma H2O2 in H2O e O2)
• coenzima Q10
• EDTA (acido etile diammino tetracetico)
• glutatione
• licopene (carotenoide)
• luteina (carotenoide)
• melatonina scavenger (spazzino) contro i radicali OH-
• metionina
• picnogenolo
• potassio
• rame
• resvetralolo
• selenio
• SOD (enzima del corpo umano che trasforma O2- in H2O2)
• Vit. A-C-E
• zeaxantina
• zinco

Sostanze antiradicali o antiossidanti



Dosaggi
• vitamina C 500 mg
• vitamina E 400 UI
• betacarotene 15 mg
• zinco 80 mg come ossido di zinco
• rame 2 mg come ossido di rame. 
Utilizzato per prevenire eventuale 
anemia da carenza di rame.

AREDS
• 11 centri specializzati
• età 55-80 aa
• 13/11/1992-15/01/1998 (16/04/2001)













CAVEAT!

Durante lo studio AREDS i risultati di 2 studi (New E. J. Med. 

1994 e 1996) hanno identificato nel ß-carotene un potenziale

induttore di tumori polmonari in soggetti fumatori.

Rischio aumentato del 18-28%



LuteinaLuteina e e ZeaxantinaZeaxantina
• Lutein and zeaxanthin belong to the xanthophyll family of 
carotenoids and are the two major components of the macular 
pigment of the retina.
• Lutein and zeaxanthin are the only carotenoids found in both the 
macula and lens of the human eye, and have dual functions in both
tissues – to act as powerful antioxidants and to filter high-energy
blue light.
• Lutein is found in high amounts in human serum. In the diet it is
found in highest concentrations in dark green, leafy vegetables
(spinach, kale, collard greens, and others), corn, and egg yolks.
• Zeaxanthin is the major carotenoid found in corn, orange peppers, 
oranges, and tangerines.
• In addition to playing pivotal roles in ocular health, L and Z are 
important nutrients for the prevention of cardiovascular disease, 
stroke, and lung cancer.
• They may also be protective in skin conditions attributed to 
excessive ultraviolet (UV) light exposure.



LuteinLutein and and ZeaxanthinZeaxanthin ContentContent of of FoodsFoods

Food
Kale, cooked
Turnip greens, cooked
Collard greens, cooked
Spinach, cooked
Spinach, raw
Broccoli, cooked
Brussels sprouts, cooked
Green peas
Corn, cooked
Persimmons
Egg yolks
Tangerines
Orange juice
Orange sweet peppers

Lutein content
20-33 mg*/1 cup
18.1 mg/1 cup
10.2-17.2 mg*/1 cup
12-15 mg*/1 cup
6.6 mg/1 cup
3.4 mg/1 cup
3.4 mg/1 cup
2.3 mg/1 cup
0.6 mg/1 cup
0.6 mg/1 cup
0.3 mg/1 yolk
0.3 mg/1 cup
0.3 mg/1 cup
–

Zeaxanthin content
11-20 mg*/1 cup
5.1-12.2 mg*/1 cup
0.37-5.1 mg*/1 cup
5.9-12.7* mg/1 cup
3.6 mg/1 cup
3.5 mg/1 cup
2.0 mg/1 cup
2.3 mg/1 cup
2.8-3.0 mg/1 cup
0.8 mg/1 cup
0.25 mg/1 yolk
0.2 mg/1 cup
0.34 mg/1 cup
1.7 mg/1 cup

* Depending on variety



JAMA 1994 JAMA 1994 NovNov 9; 272 (18):14139; 272 (18):1413--2020
Dietary carotenoids, vitamins A, C, and E, and advanced
ARMD. Eye disease case-control study group.
Seddon JM, Ajani UA, Sperduto RD, Hiller R, Blair N, Burton TC, Farber MD, 
Gragoudas ES, Haller J, Miller DT.

Dose consigliata: 6 mg/die di luteina = 50 gr/die di spinaci 
Riduzione 43% rischio di ARMD



InvestInvest OphthalmolOphthalmol Vis Sci 2001 Vis Sci 2001 JanJan; 42 (1):235; 42 (1):235--240240
Macular Macular pigmentpigment in donor in donor eyeseyes withwith and and withoutwithout AMD: a caseAMD: a case--
control control studystudy
Bone RA, Landrum JT, Gomez CM, Tibor SE, Twaroska EE.

Occhi con DMLE in media hanno una concentrazione piuOcchi con DMLE in media hanno una concentrazione piu’’ bassa di bassa di luteinaluteina e e zeaxantinazeaxantina



InvestInvest OphthalmolOphthalmol Vis Sci. 2001;42:439Vis Sci. 2001;42:439––446446
Macular Macular PigmentPigment and and RiskRisk forfor ARMD in ARMD in SubjectsSubjects fromfrom a a 
NorthernNorthern EuropeanEuropean PopulationPopulation
Stephen Beatty, Ian J. Murray, David B. Henson, Dave Carden, Hui-Hiang Koh and 
Michael E. Boulton

HealthyHealthy eyeseyes predisposedpredisposed to AMD to AMD hadhad significantlysignificantly lessless MPMP
thanthan healthyhealthy eyeseyes at no at no suchsuch riskrisk



AmAm J J ClinClin NutrNutr 2001;74:7962001;74:796––802.802.
Relation Relation betweenbetween dietarydietary intakeintake, , serumserum concentrationsconcentrations, and , and retinalretinal
concentrationsconcentrations of of luteinlutein and and zeaxanthinzeaxanthin in in adultsadults in a in a MidwestMidwest
populationpopulation..
Joanne Curran-Celentano, Billy R Hammond Jr, Thomas A Ciulla, Dale A Cooper,
Linda M Pratt, and Ronald B Danis.



J.J. NutrNutr. 133: 992. 133: 992––998, 2003.998, 2003.
LuteinLutein and and ZeaxanthinZeaxanthin DietaryDietary SupplementsSupplements RaiseRaise Macular Macular 
PigmentPigment Density and Density and SerumSerum ConcentrationsConcentrations of of thesethese
CarotenoidsCarotenoids in in HumansHumans ((heterochromaticheterochromatic flickerflicker photometryphotometry))
Richard A. Bone, John T. Landrum, Luis H. Guerra and Camilo A. Ruiz



OptometryOptometry 2004 2004 AprApr;75(4):216;75(4):216--3030
DoubleDouble--maskedmasked, , placeboplacebo--controlledcontrolled, , randomizedrandomized trial of trial of luteinlutein
and and antioxidantantioxidant supplementationsupplementation in the in the interventionintervention of of atrophicatrophic
ageage--relatedrelated macular macular degenerationdegeneration: the : the VeteransVeterans LASTLAST studystudy
((LuteinLutein AntioxidantAntioxidant SupplementationSupplementation Trial).Trial).
RicherRicher S, S, StilesStiles W, W, StatkuteStatkute L, L, PulidoPulido J, J, FrankowskiFrankowski J, J, RudyRudy D, Pei K, D, Pei K, TsipurskyTsipursky M, M, NylandNyland J.J.

The study was a prospective, 12-month, randomized, double-masked, placebo-
controlled trial from August 1999 to May 2001.

90 patients with atrophic ARMD

Group 1: lutein 10 mg
Group 2: lutein 10 mg+antioxidants+vitamins+minerals
Group 3: maltodextrin (placebo)

Macular pigment optical density increased approximately 0.09 log units from baseline
Visual acuity improved (Snellen) 5.4 letters for group 1 and 3.5 letters for group 2
Contrast sensitivity improved



Trattamento nutrizionale: AZYR della S.I.F.I.

Posologia : 1 compressa al giorno

Durata del trattamento: 180 giorni

Parametri valutati e risultati:
Aumento significativo ampiezza della componente P50 del PERG

Aumento significativo sensibilità maculare media mediante 

microperimetria (non significativo per sensibilità foveale)

872426

Soggetti sani 
non trattati

Soggetti sani 
trattati

Pz con DMLE  
non trattati

Pz con DMLE 
trattati

Gruppo4Gruppo 3Gruppo 2Gruppo 1



I risultati di questo studio dimostrano che il 
trattamento con carotenoidi ed antiossidanti
determina un miglioramento della 
funzionalità maculare sia nei pazienti affetti da 
DMLE che nei soggetti sani.







Fumo di sigarettaFumo di sigaretta
≥ 20 sig./die aumenta di 2,4 volte il rischio di sviluppare DMLE

Ex fumatori hanno il doppio del rischio di sviluppare DMLE

BMES - BDES - RS



Fumo di sigarettaFumo di sigaretta

• Aumento dello stress 
ossidativo

• Riduzione dei livelli 
plasmatici di 
antiossidanti



ConclusioniConclusioni

• non fumare
• ipertensione e ipercolesterolemia
• indossare occhiali da sole
• familiarità (rischio 2,4 volte superiore)
• dieta ricca in frutta e verdura e povera in 

grassi
• assunzione di integratori: carotenoidi, vitamine 

e minerali

Prevenire Prevenire èè meglio che curaremeglio che curare



GrazieGrazie


