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Nutritionand the Eye:

How and Why to FOr tlfy

Patient

Research shows that nutrition can defend the eye from many ocular and systemic

conditions. Here’s how to put your medicine where your mouth is. By Jeffrey Anshel, 0.D.

n the past few years, we Ameri-

cans have increased our intake of

vitamins and minerals to enhance

our health. For instance, more
than 50% of elderly persons cur-
rently use some form of dietary sup-
plement." Sales of supplements in the
United States topped $20.3 billion in
2004 (an increase of nearly 13%
since 2001).2 National Institutes of
Health funding for dietary supple-
ment research topped $117 million
in 2002, with over 350 research pro-
jects currently under way.

An impressive body of research
clearly shows nutritional support
can affect the development of eye
conditions and that elderly persons
have different metabolic needs that
must be met by using nutritional
supplements. Research on preven-
tion and treatment of chronic degen-
erative diseases of aging—such as
cataract, macular degeneration,
glaucoma and dry eye—is constantly
growing. The beneficial effect of
nutrition on these conditions is
strongly supported by peer-reviewed
research.

The Research

The term nutraceutical was coined
in 1989 by Stephen DeFelice, M.D.,
who defined a nutraceutical as any
substance that may be considered a
food or part of a food and provides
medical or health benefits, including

the prevention and treatment of dis-
ease.’ Yet the term nutraceutical, as

commonly used in marketing, has no

regulatory definition.

With the 2001 publica-
tion of the Age-Related Eye
Disease Study (AREDS),
doctors began looking for
more scientific information
on the benefits of nutri-
tional therapy.* In 2002,
the American Medical
Association reversed its
long-held position that
multivitamins and dietary
supplements were not nec-
essary for persons consuming a
proper diet. The AMA now recom-
mends that all adults take multivita-
mins daily because studies have
shown that the diets of most Ameri-
cans are inadequate. It seems that
the medical profession now recog-
nizes that very few people actually
get enough antioxidants and essen-
tial nutrients in their diet.’

Micronutrients and Eye Health

Here are some of the nutrients
involved with eye health and disease
control:

e Retinol. Retinol (pre-formed vit-
amin A) is essential for wound heal-
ing and proper immune function.
Retinol binds to the protein opsin in
the rod cells to form the visual pig-
ment rhodopsin (visual purple).

Vitamin A in the form of retinol also
plays an central role in the develop-
ment of the mucins of the tear film.

Research suggests the zeaxanthin pigment in the
central macula spreads outward to the periphery of
the macula and to the other parts of the retina.

® The B vitamins. The coenzyme
activity of the B-complex vitamins is
required for optimal metabolism of
all foods. Furthermore, research
strongly suggests that supplementa-
tion with vitamins B6, B12 and
folate can help keep homocysteine
levels within the normal range.
Recent research suggests a strong
relationship between elevated
plasma homocysteine levels and
exudative neovascular AMD.*

Excessive supplementation with
individual B vitamins can mask sys-
temic deficiencies of other B vita-
mins. So, instruct patients to take a
full complement of B-complex at the
same time.

e Lutein and zeaxanthin. More
than a dozen carotenoids have been
found in the blood, but only two
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specific xanthophyll carotenoids—
lutein and zeaxanthin—accumulate
in the fovea. The naturally dark
golden-yellow pigments of these
carotenoids filter out potentially
phototoxic blue light and near-ultra-
violet radiation from the macula.
The generally accepted functions of
these two dietary xanthophylls are
to provide pigment to the macula
and to foster antioxidant activity
(along with other job-specific antiox-
idants) to protect the eye against sin-
glet oxygen and peroxyl radicals.**
While many articles have stressed
the importance of lutein in macula
function, recently published and
ongoing research suggests that zeax-
anthin is the predominant pigment
in the central fovea.!! The fovea
selectively places zeaxanthin in its
very center, where the greatest pro-
tection from blue light radiation is
needed. Because zeaxanthin contains
11 double bonds, versus the 10 dou-
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ble bonds in lutein, it offers more
powerful antioxidant protection
than does lutein against phototoxic
damage caused by blue and near-
ultraviolet light radiation."

Researchers now believe that it is
more likely that the macular pigment
is entirely of dietary origin, and a
recent study suggests that both
healthy and diseased maculae can
accumulate and stabilize both lutein
and zeaxanthin.” This is of particu-
lar interest to patients diagnosed
with AMD, as well as to those who
supplement their diets with these
carotenoids to help prevent macular
degeneration."”

Lutein and zeaxanthin are found
in many of the brightly colored fruits
and vegetables. Recent research esti-
mates an approximate ratio of 5:1
for lutein compared to zeaxanthin
intake in the typical U.S. diet, pri-
marily because lutein is found in
much higher amounts than zeaxan-

thin in most fruits and vegetables."

Because the central fovea requires
significantly more zeaxanthin than
usually is available in the human
diet, it is hypothesized that the retina
has the ability to metabolize a small
amount of dietary lutein enzymati-
cally into a less protective form of
zeaxanthin called meso-zeaxanthin.”
New research suggests that the zeax-
anthin pigment in the central macula
spreads outward to the periphery of
the macula and to the other parts of
the retina.” This concept suggests a
very strong membrane-ordering role.
(See image on page 45.)

Zeaxanthin and lutein are also
found in the rod outer segments and
retinal pigment epithelium cells
where they may have multiple func-
tions. These two carotenoids are less
susceptible to oxidation by pro-oxi-
dants than are hydrocarbon carot-
enoids such as beta-carotene and
lycopene.' Researchers have sug-
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gested that lutein and zeaxanthin
compete with beta-carotene for
transport space, so excessive supple-
mental beta-carotene can limit the
very-low-density, low-density and
high-density lipoproteins in their
transport of the much-needed diet-
ary xanthophylls into the retina.”

One of the most common con-
cerns with supplement manufactur-
ers is that they include large amounts
of beta-carotene (as a vitamin A
source) in their products. This con-
cept of “more-is-better” is a com-
mon misconception where vitamins
and minerals are concerned. These
manufacturers should very closely
monitor the findings of these studies
when developing formulations for
patients who have visual concerns.

A recent study suggests that vita-
mins C and E and supplemental
zeaxanthin provide significant pro-
tection against photosensitized lipid
peroxidation.” This study suggests
that a higher concentration of anti-
oxidants can spare zeaxanthin,
which may allow it to provide cen-
tral macular pigment for a longer
time before bleaching out or decom-
posing.

* Lycopene. Of all the carote-
noids, lycopene has been shown to
exhibit the highest physical quench-
ing rate of singlet oxygen. Lycopene
has very high antioxidant activity
and exerts a protective effect against
various diseases, including cataracts,
aging of retinal pigment epithelial
cells, prostate cancer and lower uri-
nary tract symptoms in older men.
Although lutein, zeaxanthin and
their metabolites constitute the
major carotenoids in human ocular
tissues, lycopene also has been
detected in high concentrations in
the ciliary body and retinal pigment
epithelium.”

Nutritional Concerns
Here’s a look at a few nutritional
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Not All Omega-6 Fatty Acids Are Bad

Omega-6 fatty acids have been given a bad rap by well-meaning but misinformed medical writ-
ers. Itis true that the typical American diet is overloaded with omega-6 linoleic acid (LA) from
vegetable oils found in highly processed crackers, chips, cookies and cakes. Omega-6 oils oxi-
dize too quickly and become pro-inflammatories.

However, good health also depends on omega-6 gamma linolenic acid (GLA), which is a
downstream metabolite of omega-6 linoleic acid, and is found in sources such as black currant
seed oil, borage oil and evening primrose oil. This compound is a necessary component in the
downstream metabolism of omega-6 fatty acid to the series one anti-inflammatory prostaglan-
dins (PGE1s), which are associated with healthy mucosal tissue and healthy tear film. The
human body cannot metabolize omega-3 fatty acids to these specific anti-inflammatory prosta-
glandins.” (See “Metabolic Pathways of Omega-3 and Omega-6 Fatty Acids,” page 46.)

Most omega-6 fatty acids are consumed in (polyunsaturated) vegetable oils as linoleic acid.
Excessive intake of LA is unhealthy because it can promote inflammation if it is not properly
metabolized. In contrast, omega-6 fatty acids that are successfully metabolized or those that
have the metabolic advantage of containing GLA reduce inflammation after further metabolizing
to dihomo-gamma-linolenic acid (DGLA), which also blocks, when appropriate, the pro-inflam-
matory arachidonic acid (AA) conversion.

Successful DGLA downstream metabolism of omega-6 to the anti-inflammatory PGE1 is
secured by the omega-3 acids (eicosapentaenoic acid [EPA] and docosahexaenoic acid [DHA],
preferably from fish oil), which block arachidonic acid, if those particular omega-3 metabolites
are present in the body. Adequate amounts of nutrient cofactors in the body—including vitamins
A, C and B6, magnesium, zinc, and gamma tocopherols—stabilize both omega-6 and omega-3
fatty acids and enhance the delta-6-desaturase enzymatic conversion of omega-6 fatty acid to
the anti-inflammatory PGE1. They also enhance the delta-6 and delta-5 desaturase enzymatic
conversion of omega-3 alpha-linolenic-acid (ALA) to EPA/DHA and the series three anti-inflam-
matory prostaglandins.®

All fatty acids compete for the same metabolic desaturase, so for good health, people should
consume fewer trans fat omega-6s and more GLA omega-6s and DHA/EPA omega-3s.”

The body requires all of the essential fatty acids for optimal health. They are particularly
important for the patient who has dry eye because PGE1s from omega-6 interrupt the inflamma-
tory loop associated with chronic dry eye syndrome. The PGE1s also increase the anti-inflamma-
tory immunosuppressive effects of cyclosporine.

components and how they are
involved in eye health and overall
health.

® Reactive oxygen species. Oxida-
tive damage with the unregulated
production of reactive oxygen
species (ROS) has been implicated in
a growing list of clinical disorders
such as macular degeneration, cata-
racts, arteriosclerosis, rheumatoid
arthritis, cancer, stroke, Parkinson’s
disease and Alzheimer’s disease.

A recent clinical study suggests
that a balanced combination of
alpha-tocopherol, lipoic acid, coen-
zyme Q10, acetyl-L-carnitine and
selenomethionine can successfully

regulate production of ROS, as well
as modulate apoptosis.”* The study
found that only supplementation
with a complete antioxidant formula
regulated the production of mito-
chondrial ROS, as well as the
process of ROS-mediated apoptosis.
From a clinical perspective, combin-
ing several different antioxidant
compounds in the composition of
formulas likely offers a greater bene-
fit than that provided by the use of a
single compound or even formulas
containing a limited spectrum of
antioxidant compounds.

® Minerals. Most manufacturers
of multiple vitamins now include the
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full spectrum of minerals that are
necessary for the utilization of most
vitamins and phytochemical antioxi-
dants. However, minerals (e.g., mag-
nesium, sodium, copper, zinc)
compete metabolically, and too
much of one can interfere with
another and can be harmful. For
example, long-term supplemental
zinc can block absorption of copper,
which is necessary for bone-marrow
red cell production.

In addition, the type of mineral
compound makes a difference. Using
zinc oxide requires an appropriate
amount of copper oxide added to
the formulation. The use of mono-
methionine zinc is the most bioavail-
able form of zinc and the only form
that does not interfere with copper
absorption. Excessive intake of sup-
plemental zinc is detrimental to over-
all body health, including the health
of the brain and the prostate.?'*

A Question of Balance

If each nutrient is a part of the
vastly complex human biochemistry,
then all the components in the infi-
nite chemical balance of life should
also be present so they can work
together properly. Balance is more
important than individual micronu-
trients.

In terms of biological and antioxi-
dant activity, the impact on the oxi-
dant-antioxidant balance should be
expected to be greater if the formu-
las being used contain a wider spec-
trum of antioxidant compounds
than with those that contain a lim-
ited number of antioxidant com-
pounds. The protection provided by
antioxidant therapy is likely to
depend more on the number and
diversity of antioxidants in the for-
mulas than on the antioxidant effi-
cacy of any single compound or
ingredient.

Every diet should be backed up
with a full-spectrum supplement that
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further guarantees daily consump-
tion of the vital nutrients that often
are destroyed by commercial food
production processes.

Take the increase in cases of
scurvy, for example. The National
Health and Nutrition Examination
Survey (NHANES III) reported 13%
of men and 9% of women in the
United States have blood vitamin C
levels that indicate scurvy.”

Anything that affects the eye
affects the entire body. The eye
reflects the health of the body, with
a number of specific target areas.

The bottom line for optimal
health: Everyone should avoid
hydrogenated fats and eat a well-bal-
anced diet that includes the currently
recommended five to nine servings
of fruits and vegetables a day when-
ever possible.

Regarding supplements: Why rec-
ommend a supplement that only
supports your patients’ eyes, when
you can recommend one supplement
that also slows the progression of all
chronic degenerative diseases and
supports the prevention of vascular
disease, diabetes and cancer? This is
truly the embodiment of primary-
care practice. B

Dr. Anshel, a principal of Corpo-
rate Vision Consulting in Encinitas,
Calif., has authored two books and
lectures nationally on nutrition and
the eyes. He is also an author, con-
sultant and frequent lecturer on
computer vision syndrome.
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