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Research Paper

Violet Light Exposure Can Be a Preventive Strategy Against
Myopia Progression

@ CrossMark
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ARTICLE INFO ABSTRACT

Article histary: Prevalence of myopia is increasing worldwide. Outdoor activity is one of the most important environmental fac-
Recelved 27 October 2016 tors for myopia control. Here we show that violet light (VL. 360-400 nm wavelength) suppresses myapia pro-
Received n revised form 13 December 2016 gression. First, we confirmed that VL suppressed the axial length (AL) elongation in the chick myopia model.
Accepted 13 December 2016
ceepte ecember Expression microarray analyses revealed that myapia suppressive gene FGR1 was upregulated by VL exposure.
Available online 16 December 2016
VL exposure induced significantly higher upregulation of EGRT in chick chorioretinal tissues than blue light
he AL elongation

2
under the same conditions. Next, we conducted clinical research retrospectively to compare

ﬁm;‘;‘m among myopic children who wore eyeglasses (VL blocked) and two types of contact lenses (partially VL blocked
Ultraviolet light and VL transmitting). The data showed the VL transmitting contact lenses suppressed myopia progression most.
Outdoors These results suggest that VL is one of the important outdoor environmental factors for myopia control. Since VL.
Myopia s apt to be excluded from our modern society due to the excessive UV protection, VL exposure can be a preven-
Axial length tive strategy against myopia progression.
Refraction i© 2016 The Authors. Published by Elsevier BV. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction have suggested that increased near vision tasks such as reading, using

The global increase of myopia, or short-sightedness, is becoming a
serious health hazard in the world (Dalgin, 2015). In the United States
and Europe, the incidence of myopia has doubled, compared to
50 years ago (Dolgin, 2015). This phenomenon is especially profound
in East Asia where the incidence has increased by about 60% over the
past 50 years (Dolgin, 2015), and today >80% of teenagers and young
adults are myopic (Lougheed, 2014). Myopia is the most common re-
fractive error of the eye and is basically caused by the elongation of
the axial length (AL) of the eyeball. A refractive error is represented
by the unit diopter (ID), and a negative value indicates myopia. Blind-
ness could occur in high myopic patients, i.e., —6 D or worse. The etiol-
ogy of myopia remains unknown, but some epidemiological studies

* Corresponding author.
£-mail address: tsubota®z3 keio jp (K Tsubota)

http/ix doi.org/10,1016/j ebiom 2016.12.007

computers and smartphones are possible risk factors (Ip et al., 2008)
Recently, the time spent outdoors was proposed as a protective factor
(French et al, 2013a, 2013b; Guggenheim et al.,, 2012; Ip et al., 2008;
Jin et al., 2015; Jones-Jordan et al., 2014; Jones et al,, 2007; Read et al.,
2014; Rose et al,, 2008), and the beneficial effect of high ambient light
for the protection of myopia has been confirmed in chicks, mice, and
monkeys (Karouta and Ashby, 2015: Norton and Siegwarr, 2013;
Smith et al,, 2012; Stone et al., 2013; Tkatchenko et al,, 2013). Addition-
ally, some clinical trials indicated that increased outdoor activity of stu-
dents had an anti-myopia effect (He et al, 2015; Jin et al, 2015; Wu et
al., 2013). However, the protective mechanism of outdoor light against
myopia progression is still unclear.

The spectral compasition of outdoor light, i.e. sunlight, is character-
ized by abundant short wavelength visible components such as blue
and green rather than red (Thorne et al, 2009). Recently, Foulds et al.
(2013) reported that blue light had a suppressive effect against myopia.

2352-3964/ 2016 The Authors, Published by Elsevier BV, This is an open access article under the CC BY-NC-ND p:/ic I t 4/40/).
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