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Irradiation with light wavelengths from the far red (FR) to the near infrared (NIR) spectrum (600nm-1000nm) has been 
shown to have beneficial effects in mammalian tissues. Its diverse clinical applications include treatment of soft tissue injuries, 

radiation-induced ulcers and inflammatory conditions, neurodegeneration and retinal diseases. While its mechanism of action 
remains unclear evidence suggests that red light acts directly on mitochondria and promotes normal cell function. Our laboratory 
has investigated the efficacy of red light therapy in three animal models of retinal disease. The light damage (LD) model of retinal 
degeneration, which mimics some aspects of dry AMD; oxygen-induced retinal degeneration (ORD), which models the late 
stages of retinal dystrophy; and oxygen-induced retinopathy (OIR), a model of retinopathy of prematurity. In vitro models are 
used to examine the direct effects on retinal pigment epithelial cells. Our structural and functional findings show that 670nm light 
significantly ameliorates retinal damage in all models, and also modulates gene expression patterns. In the LD model, irradiation 
with 670nm light mitigates the damaging effects of white light in a dose-dependent manner, by reducing oxidative damage to 
photoreceptors and modifying the downstream inflammatory response. In ORD 670nm light treatment reduces photoreceptor 
cell death and slows down, but does not inhibit, retinal degeneration. In OIR 670nm light treatment reduces vaso-obliteration and 
neovascularization, and reduces microhemorrhage in the lungs. In vitro, it reduces H2O2-induced oxidative stress in ARPE19 
cells. Taken together, our results suggest that 670nm light treatment is a valuable therapeutic tool which acts on signalling 
pathways that regulate oxidative damage and the inflammatory response, to slow down the progression of retinal degeneration. 
Because vision impairment presents a significant medical and public health burden, and expensive treatments (such as anti-
VEGF agents) are expensive and unavailable to many populations, the use of 670nm light exposure as a preventative measure 
and/or as part of a broader management strategy may be highly beneficial.
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