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Importance of DHA in the Retina in Health and Disease

R.E. Anderson!, CL. Jensen?, D.L. Hachey?, T. Sauerwald?, M.B. Maude!, R.A. AlvareZ,
and W.C. Heird?.

'Dean A. McGee Eye Institute and Oklahoma Center for Neurosciences, university of
Oklahoma Health Sciences Center, OklahomaCity, OK and 2Dept. Pediatrics and USDA/ARS
Children's Nutrition Research Center, Baylor College of Medicine, Houston, TX.

The retinaand brain contain high levels of docosahexaenoic acid (DHA; 22:6n-3), an essential
fatty acid of the n-3 family Since DHA cannot be synthesized de novo by animals, it or its
precursor (18:3n-3) must be obtained from the diet. Mahy fish oils contain abundant amounts
of DHA. Studies over the past 25 years by several laboratories have established that DHA plays
an important role in the retina. Dietary deprivation of n-3 fatty acids leads to changes in retina
and brain function. Rats deprived of n-3 fatty acids have smaller a- and b-wave amplitudes of
their electroretinograms (ERG) and impaired learning ability Monkeys denied n-3 acids show
ERG changes and decreased visual acuities. The development of visual acuity in human infants
is slower in those fed standard formulas cdinapred to infants fed human breast milk or formula
supplemented with DHA. Although both term and preterm infants can éynthesize DHA from
18:3n-3, blood levels of DHA decrease in infants not receiving DHA supplements. The long

term consequences of early deprivation of DHA in human infants is not known.

The plasma levels of DHA are lower in some humans and animals with inherited retinal
degeneration. In the miniature poodle model of retinitis pigmentosa, both plasma and retinal
levels are significantly lower in affected animals. Tracer studies show that these animals can
convert 18:3n-3 to DHA, so the defect is not in fatty acid synthesis. Supplementation of
affected animals with fish oil did not prevent the retinal degeneration. However, the level of
DHA in the retinas of affected dogs was not raised by giving fish oil and the liver levels of
DHA were significantly higher in affected dogs. Our working hypothesis is that the defect in
the dogs is in the intracellulartrafficking of DHA, and that the long term reduction in retinal

DHA is sufficient to allow degeneration of photoreceptor cells.
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