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Editorial
The traditional approach to nutrition research relies upon
the investigation of a single nutrient without consideration of the
interaction of nutrients. As with most complex systems, such as visual
development, nutrient interactions undoubtedly exist. Many nutrients
play a role in the visual process, and the major emphasis has been on
the antioxidant nutrients, among them are the xanthophyll pigments,
lutein and its stereoisomer, zeaxanthin and the long chain omega-3
fatty acid, Docosahexaenoic Acid (DHA). Lutein and zeaxanthin are
the principal components of macular pigment [1]. Since neither lutein
nor zeaxanthin can be synthesized in the body, they must be obtained
from the diet and may, therefore, be considered conditionally essential
nutrients. Lutein plays several important roles in vision. Both lutein
and zeaxanthin function by absorbing blue-light, which improves
visual acuity and reduces discomfort [1]. Studies have demonstrated
that supplementation with lutein increases Macular Pigment
Optical Density (MPOD) and improve tolerance to glaring light [2].
Additionally, lutein and zeaxanthin function as antioxidants which
may protect macular pigment from oxidative damage induced by light
and the high rate of oxidative metabolism in the eye [2]. DHA is the
major fatty acid deposited in the retina. It accounts for over 50% of
the fatty acids in the retina and plays a role in maintaining membrane
fluidity to promote optimal visual processing [3]. DHA is found in the
highest concentrations in the phospholipids of the outer segment disc
membranes. The discs are continually being damaged due to the high
oxidative activity in the rods and cones and retinal pigment epithelial
cells at the interface take up and recycle the DHA. Since the eye is high
in reactive oxygen species and DHA is highly susceptible to oxidative
damage, it must be protected by the antioxidants in the eye which
include lutein, zeaxanthin, vitamin C and vitamin E. Spatially, vitamin
E is the most likely candidate to protect the DHA in the retinal pigment
epithelium (RPE) since they both are found in the highest concentrations
in the RPE and outer rod segments, but this relationship has not been
well studied. A number of studies have demonstrated the effectiveness
of lutein and DHA [3-5] supplementation or lutein alone [6-9] on
increasing MPOD. Lutein supplementation has been shown to increase
macular pigment eccentrically, whereas DHA increases macular
pigment density in the central region, where zeaxanthin predominates
[4]. Evidence suggests a synergistic effect of combined lutein and DHA
supplementation [9]. The loss of macular pigment density is associated
with the development of Age Related Macular Degeneration (AMD),
the leading cause of blindness in developing countries [1]. Oxidative
damage may be a major factor in the development of AMD and may
represent a culmination of oxidative damage to the retina throughout
a lifetime. The macula is relatively immature at birth and the rapid
development of visual function in utero and for the first year after birth
parallels the accumulation of pigment in the fovea (the centermost
segment of the macula with the highest concentration of photopic visual
receptors) [4]. Visual development in the newborn is accompanied by
a rapid increase in metabolic activity in the retina [4]. This increase
combined with a lack of regulatory blood flow in the newborn, results
in hyperoxygenation and places stress upon the antioxidant protective
mechanisms [4]. Accumulation of lipofucin, a pigment associated with
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oxidative damage to the retinal pigment epithelium, shows a rapid
increase in the first few years of life, suggesting that damage to the
macula may begin in infancy [4]. Conversely, the effect of DHA on
lutein concentrations in the eye may be related to the lutein transport
into the macula [3]. Lutein and DHA share common transport
mechanisms in the blood, with the greatest amount being transported
in the apo-e containing High Density Lipoprotein (HDL) fraction
[3]. Recently, it has been suggested that apoE containing HDL is
the primary source of lipids, lutein and zeaxanthin to the retina [3].
DHA is absorbed from the intestine associated with lyso-phsophytidyl
choline, incorporated into chylomicrons and, after degradation to
the triglyceride rich particles, taken up by HDL. Therefore, one of the
effects of DHA supplementation is an increase in serum HDL [5]. By
increasing HDL; lutein levels in the retina may be increased. Although
a recent study demonstrated only a slight and non-significant effect
of DHA supplementation on serum lutein [10], increased uptake by
the retina cannot be ruled out. Currently, no effective intervention
for AMD exist sand treatment is aimed at slowing progression of
the disease. Trials aimed at the prevention or slowing of macular
degeneration have examined both increased MPOD [2,3,6-9,11,12]
and various measures of visual function [2,9,11]. Although the loss of
visual pigment is associated with the development of AMD, the effect
of increasing MPOD on slowing the progression of AMD is unclear,
many of the differences attributable to the population studied (age,
gender, early versus late AMD) adjustment for co-founders including
family history, smoking and iris color, as well as methods used to
determine MPOD and visual function [13]. Based upon epidemiologic
evidence largely supporting the relationship of lutein, zeaxanthin and
DHA with AMD [14-17] and the effectiveness of dietary interventions
to delay progression of age related eye diseases in the early “Age Related
Eye Disease Study” (AREDS) the AREDS2 [18] trial has been initiated
to study the interaction of lutein, zeaxanthin and DHA on prevention
and treatment of AMD.
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