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EFECTES DE LA LLUM ARTIFICIAL
EN LA SALUT
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SISTEMA VISUAL

1. Llum atravessa l'ull i
forma la imatge
retiniana

2. Estimul lluminds es
transforma en estimul
nervios

3. Interpretacio
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v Globo ocular

v’ Orbita

V7

Cornea

/

Iris
v Parpe”es Cristal-li

v’ Conjuntiva Retina
v’ Aparell Llagrimal

v MUsculs Extrinsecs
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CORNIA

= Primer dioptri de I'ull

= Teixit avascular

Mermbrana
de Bowman

Epiteli

e

= TRANSPARENT
" Primer filtre natural de l'ull

FILTRA LLUM < 295 nm

|

Eatrorna

I

Membrana de Deseemet




= Compost per cel-lules pigmentades i

per cel-lules musculars
= Delimita I'apertura central (pupil-la)

= Muscul dilatador pupil-la

¥
MIDRIASIS

= Muscul esfinter de la pupil-la

9
MIOSIS

CONTROL DE LA QUANTITAT DE LLUM QUE ENTRA A L’ULL
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CRISTAL-LI

Segon dioptri de l'ull

Lent biconvexa

Funcio d’acomodacio

La llum UV pot accentuar riscs de

cataractes

= Segon filtre natural de I'ull

FILTRA LLUM entre 320 i 400nm

FILTRA LLUM BLAVA
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RETINA

= “Pel-licula fotografica” de l'ull en

2D

mRecull estimul lluminds i el

transforma en impuls eléectric.

m Estructura més sensible a

possibles danys per la llum incident.
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Disc optic

Macula
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\
MACULA

Plexiforme interna

Nuclear interna
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FOTORECEPTORS

* Forma cil-lindrica

* Més sensible a longituts d’ona

curtes

* Més sensibles a la llum (visid

nocturna)
* Visio en blanc i negre
* Menor agudesa visual

* Adaptacio més lenta als canvis

* Forma conica

* Més sensible a longituts d’'ona

llargues

* Menys sensibles a la llum (visié

diurna)
* \/isid en color

* Millor agudesa visual

» Adaptacido més rapida als canvis

d’il-luminacio

*Fotopigment: rodopsina

d’il-luminacioé

*Fotopigment: teoria tricomatrica




Epiteli Pigmentari Retina (EPR)

v’ Funcions:

Regeneracio pigments

Fagocitacio dels discos dels fotoreceptors
Regula I'intercanvi de compostos entre retina i coroides

v’ La seva activitat fagocitica es veu afectada per la toxicitat
luminica i pel metabolisme del O, - el material de desfet
s'acumula en forma de lipofucsina.
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Riscos oculars

= Retina estructura més sensible a possibles danys.
» Possibles riscos amb llum A =400 - 1400 nm:
e Estructurals

e Termics: per increment de T2 del teixit de 102 a

202C superior a temperatura ambient.

* Fotoquimics: per radiacio de longitut d’'ona

curta, influeix duracig i ul

NO ALARMAR-NOS
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Surv Ophthalmel. 2006 Sep-0ct;51(5):461-81.

Photochemical damage of the retina.
Wu J, Seregard S, Algvere PV,

Department of Vitreoretinal Diseases, Saint Erik's Eye Hospital and Karolinska Institutet, Stockholm, Sweden.

Abstract

Yisual perception occurs when radiation with a wavelength between 400 and Y60 nm reaches the retina. The retina has evolved to capture photons efficiently and initiate visual
transduction. The retina, however, is vulnerable to damage by light, a vulnerability that has long been recognized. Photochemical damage has been widely studied, because it
can cause retinal damage within the intensity range of natural light. Photochemical lesions are primarily located in the outer layers at the central region of the retina. Two
classes of photochemical damage have been recognized: Class | damage, which is characterized by the rhodopsin action spectrum, is believed to be mediated by visual
pigments, with the primary lesions located in the photoreceptors; whereas Class | damage is generally confined to the retinal pigment epithelium. The action spectrum peaks
in the short wavelength region, providing the basis for the concept of blue light hazard. Several factors can modify the susceptibility of the retina to photochemical damage.
Photochemical mechanisms, in particular mechanisms that arise from illumination with blue light, are responsible for solar retinitis and for iatrogenic retinal insult from
ophthalmological instruments. Further, blue light may play a role in the pathogenesis of age-related macular degeneration. Laboratory studies have suggested that
photochemical damage includes oxidative events. Retinal cells die by apoptosis in response to photic injury, and the process of cell death is operated by diverse damaging
mechanisms. Modern molecular biology techniques help to study in-depth the basic mechanism of photochemical damage of the retina and to develop strategies of
neuroprotection.
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Condicions exposicio

Estil de vida

Antecedents genetics

Anatomia

J
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@emé et al 1996, 2005, Grim 209

_—

Estudis de laboratori indiquen q&

no es pot deixar de banda el
potencial de |la radiacio UV ide la

llum de A curta.
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Sistema circadia i la llum blava

Cicles biologics que es repeteixen I o
aproximadament cada 24h §

p.ex: cicle de son-vigilia, reposicid d’ADN a les cel-lules, secrecié melatonina,...

Els principals fotoreceptors que es troben a l'inici
d’aquest circuit tenen el seu maxim de sensibilitat

espectral en A=460-480nm (blau/cian) /?’,’ "

VAT =SS =l sl ssiecrs ~e e
AV Aaraantralmei
garcgadJiialing



La [lum blava en condicions escotopiques
= Visid nocturna (0.01 cd/m?)
" Fotoreceptors principals: bastons

m Bastons son més sensibles a ones blaves

4

Es creu que lI’'enllumenat hauria d’incrementar
continguts de blau



http://www.gettyimages.es/detail/aog71764/Altrendo
http://www.gettyimages.es/detail/aog71764/Altrendo

Evolucio Lampares

L’enllumenat exterior esta experimentant un canvi
important cap a 'augment de I'us de font de llum blanca
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http://upload.wikimedia.org/wikipedia/commons/1/15/Gladiator-%C3%96llampe.jpg
http://upload.wikimedia.org/wikipedia/commons/2/26/Carbonfilament.jpg
http://upload.wikimedia.org/wikipedia/commons/5/5b/LED_DaytimeRunningLights.jpg

LED (Light-Emitting Diode)

© BAIX CONSUM //’

© ELEVADA EFICIENCIA

© DURABILITAT
. ® ALTA INTENSITAT LLUMINOSA
© ECOLOGICA

® MAJOR PROPORCIO DE LLUM

© ..
BLAVA



RISCOS DE LLUM LED

® ALTA INTENSITAT LLUMINOSA = MES RISC D’ENLLUERNAMENT

4

DISCONFORT VISUAL

® MAJOR PROPORCIO DE LLUM BLAVA



Riscos llum blava

Experiments amb cel-lules i animals han mostrat la toxicitat sobre
la retina, en especial sobre I'Epiteli Pigmentari de la Retina.

Poblacio de més risc:
— Nens: el cristal-li encara no filtra eficagment la llum
— Afaquics, pseudofaquics

— Treballadors de il-luminacio,...

b
755
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J Appl Physiol. 2011 Mar;110(3):619-26. Epub 2010 Dec 16.

Blue light from light-emitting diodes elicits a dose-dependent suppression of melatonin in humans.

West KE, Jablonski MR, Warfield B, Cecil K3, James M, Ayers MA, Maida J, Bowen C, Sliney DH, Rollag MD, Hanifin JP, Brainard GC.
G. Brainard, Dept. of Neurology, Thomas Jeffersen Univ., Philadelphia, Pennsyhvania 19107, george brainardi@jefferson.edu.

Abstract

Light suppresses melatonin in humans, with the strongest response accurring in the shof-wavelenoth nodion of the snectrim hetween 446 Aand 477 nm that annears blue

Blue monochromatic light has also been shown to be more effective thi | Hewters. 2009 Oct

been described as risk factors for astronauts and NASA ground control

performance. Prior to exposing subjects to short-wavelength light from | Unexceso de luz artificlal por la noche conduce a sintomas depresivos, segin un estudio.

exposure to the blue LED light was confirmed by an independent hazarn [2310/2009]
Subsequently, a fluence-response curve was developed for plasma me
irradiances of blue LED light. Subjects with freely reactive pupils were
exposures and quantified for melatonin. The results demonstrate thatir  Asi concluye un estudio realizado en ratones por investigadores de la Universidad del Estado de Ohio y gue se

suppression in healthy subjects (P = 0.0001). The data were &~ igr  ha presentado durante 1a reunion anual de la Asociacitn de Neurociencia estadounidense celebrada en
Chicago (Estados Unidos).

melatonin suppression with 40 pWicm(2) from 4 ™74
LED light may be stronger than 4,000

Los investigadores descubrieron gue los ratones que vivian en habitaciones con Iuz las 24 horas del dia
mostraban mids sintomas depresivos que aguellos que tenfan un ciclo de lw-oscuridad normal. Sinembargo,
ratones que vivian bajo una luz constante pero que podian escapar a un tubo oscuro y opaco cuando

rian mostraban menos evidencias de sintomas depresivos que aguellos que sélo contaban con un tubo
Bnle en su aspacio.

Sepiin los investigadores. los resultados apuntan a que se deberia prestar més atencin a como afecta la o
artificial a 1a salud emocional de los humanos, que explican que el aumento en las tasas de trastomos
depresivos se comesponde con el incremento del uso de luces por la noche en las sociedades modernas.

Enel estudio participaron 24 ratones macho, la mitad en contenedores con 16 horas de Iuz y 8 de oscuridad y
la otra mitad expuestos a la luz todo el dia. La mitad de cada grupo contaba con tubos opacos en sus refugios
que ks permitian escapar de la luz cuando o deseaban, la ofra mitad contaba con tubos similares pero claros
que dejaban pasar la Iuz.
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CONCLUSIONS



