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Abstract

Repeated low-level red-light (RLRL), characterized by increased energy supply and
cellular metabolism, thus enhancing metabolic repair processes, has gained
persistent worldwide attention in recent years as a new novel scientific approach for
therapeutic application in myopia. This therapeutic revolution led by RLRL therapy is
due to significant advances in bioenergetics and photobiology, for instance,
enormous progresses in photobiomodulation regulated by cytochrome c oxidase, the
primary photoreceptor of the light in the red to near infrared regions of the
electromagnetic spectrum, as the primary mechanism of action in RLRL therapy. This
oxidase is also a key mitochondrial enzyme for cellular bioenergetics, especially for
the nerve cells in the retina and brain. In addition, dopamine (DA)-enhanced release
of nitric oxide may also be involved in controlling myopia by activation of nitric oxide
synthase, enhancing cGMP signaling. Recent evidence has also suggested that RLRL
may inhibit myopia progression by inhibiting spherical equivalent refraction (SER)
progression and axial elongation without adverse effects. In this review, we provide
scientific evidence for RLRL therapy as a unique paradigm to control myopia and
support the theory that targeting neuronal energy metabolism may constitute a
major target for the neurotherapeutics of myopia, with emphasis on its molecular,
cellular, and nervous tissue levels, and the potential benefits of RLRL therapy for
myopia.
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