New concept:
treating
nonproliferative
diabetic retinopathy
with light
adaptation of rods
during sleep
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Arden et al'? have tested the hypothesis that
keeping an eye with mild diabetic retinopathy
light adapted during sleep will substantially
reduce rod oxygen consumption, and thus will
have remedial effects on the disease by making
the retina less hypoxic. In the dark, rods maintain
the phototransduction dark current, and the result
is oxygen consumption by rods in the dark is
greater than any other cell in the retina.® In
experiments by Okawa et al,* bright light
decreased retinal O, consumption in the mouse
by 40-60%; they found that the decrease is mostly
due to a drop in ATP consumption by the rods.
Photoreceptors reside in an avascular zone and
thus obtain oxygen by diffusion, mainly from the
choroid, and also from the inner retinal circulation
in dark. Studies in cat and macaque retinae in
which oxygen microelectrodes are advanced from
inner retina to choroid found a 30-40% PO,
difference between inner retina and the vicinity of
rods.>” There was no detectable oxygen levels
next to dark-adapted rods. In fact measurements
in the outer plexiform layer found a large oxygen
tension drop to zero, suggesting that there is a
flow of oxygen from the inner retinal circulation
to rods in the dark.!

Studies have appeared regularly in the
ophthalmological literature during the last
30 years showing that oxygen levels are lowest
in the region of dark-adapted rods, and
reducing hypoxia in diabetics by breathing
oxygen improved retinal function, for example,
colour vision, ERG oscillatory potentials, or
dark-adaptation sensitivity, but had no effect
in normal subjects.
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The project by Arden'® reported in this
issue’ tested the hypothesis that light adaptation
of rods in sleeping patients with diabetic
retinal oedema would improve with the use
of light masks during sleep. This work was
developed in clinical experiments by Professor
Arden et al' over more than a decade with
step-by-step research: Documentation of how
much light transmits through eyelids, what
wavelength of light generated by light-emitting
diodes (LEDs) would be optimal in light-
adapting rods, but at intensities just enough to
decrease oxygen consumption, but not enough
to disturb the patients’ sleep. Disposable
light masks were designed with LEDs run
by batteries, and thus were safe to the patient
and easy to replace.

Even as a pilot study, the results in their
paper are striking, and proof of principle
appears to be validated. This report also raises
questions whether research studies should be
explored to see if light-adaptation therapy
might be useful for treating or preventing wet
AMD in high-risk patients? It is notable that
most of the CNV seen in AMD patients occurs
in the rod-rich region of the parafovea, and the
hypoxia created by dark-adapted rods could
well contribute to stimulating VEGF and CNV
formation in AMD.

Diabetic retinopathy is one of the common
afflictions in poorer countries, and an
inexpensive and effective method of slowing or
treating nonproliferative diabetic retinopathy
could have great benefits. Patients unable to
afford more expensive injections or laser
treatment might still benefit from properly
delivered light therapy at a fraction of the cost.
However, the limits and expected benefits of
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light-adaptation therapy in diabetes will need additional
research and clinical trials to clarify its indications and
usefulness.
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