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Lutein

A Powerful Promoter of Eye Health
By Chris D. Meletis, ND

Lutein, a natural yellow colorant or pigment belonging to the carotenoid family, is widely distributed
throughout the plant and animal kingdoms. Carotenoids are found in dark green leafy vegetables,
some fruits, corn, and even egg yolk.

Plant pigments, including carotenoids, are vital to human health because of their antioxidant
properties, which help in removing dangerous free radicals from our bodies. Controlling free radicals
contributes to the slowing of aging and various disease processes.

Different antioxidants perform their work in different parts of the body, and lutein is known to be
particularly important to the eyes. Lutein acts to filter out blue light, a highly energetic wavelength of
the visible light spectrum. Blue light is thought to induce free radical damage in human organs that
are exposed to it, including the eyes and skin. Blue light is different from the commonly referred to ultraviolet A and ultraviolet B
wavelengths.

Like many other important health-related compounds, lutein is not manufactured in the body. The only way to obtain it is by
consuming foods rich in this antioxidant or by supplementing with lutein. In the body, lutein is found in the skin’s outer
(epidermis) and inner (dermis) layers, the eyes, cervix, brain, liver, lung, prostate, blood serum, and breast. Lutein acts in these
tissues as an antioxidant and filter of blue light.

Lutein is often found with its stereoisomer, or mirror image chemical, zeaxanthin. Lutein accounts
for roughly 11% of the carotenoids found in the bloodstream. In fatty tissue, lutein makes up nearly
20% of all carotenoids. In nature, lutein is often found esterified, or joined together, with fatty acids.

Lutein is sometimes listed as xanthophyll. While xanthophyll is considered to be identical to lutein,
some sources differentiate the two, as xanthophyll belongs more formally to a class of carotenoids
that contain oxygen. Lutein is distinct from beta-carotene, the precursor of vitamin A. In plants,
lutein and other xanthophyll-type carotenoids assist in the first step of photosynthesis that involves
capture of light photons.1 In humans, birds, and other primates, lutein is highly concentrated in the
macula lutea, a yellowish spot close to the center of the eye’s retina, where precision vision occurs.
In dietary supplements, lutein is found in two different forms—as crystals in an oil suspension, or in
powder form containing lutein esters—and is well absorbed at amounts of up to 20 mg per day.

HOW LUTEIN PROMOTES EYE HEALTH

Antioxidants have various effects on different organ systems, and lutein seems to be an especially powerful protector of eye
health. Lutein and zeaxanthin are the two most abundant carotenoid pigments in the human eye. Specifically, they are found in
the macula and retina, where focused vision takes place.2 Increasing one’s dietary intake of lutein raises blood serum levels of
lutein and increases the density of pigment in the macula.3 Lutein offers protection against the two most common causes of
vision loss: cataracts and age-related macular degeneration.

A cataract is an opacity of the lens of the eye, of its capsule, or both. Cataracts become increasingly prevalent with age, and are
the principal cause of mild to moderate visual impairment. Epidemiological evidence suggests that low levels of lutein intake are
associated with an increased risk of cataracts.4 Increased macular pigment optical density has been associated with a decrease
in lens optical density, suggesting that lutein and zeaxanthin may retard aging of the eye lens.s In addition to its role in
preventing cataracts, lutein may improve vision in people who already have cataracts. When patients with age-related cataracts
supplemented with lutein, their visual acuity improved.s

Lutein appears to play a role in the prevention and treatment of age-related macular degeneration, the most common cause of



severe visual impairment and blindness. Epidemiological evidence suggests that increased lutein intake is associated with a
decreased risk of developing age-related macular degeneration.2,7 Additionally, lutein may improve vision in patients who already
have macular degeneration. A clinical trial in 2004 demonstrated that supplementation with 10 mg of lutein daily in patients with
age-related macular degeneration increased macular pigment optical density and improved glare recovery, contrast sensitivity,
and vision acuity, thus improving overall visual function.s

Other clinical research suggests that lutein may also be useful for another disease of the eye known as retinitis pigmentosa.
Retinitis pigmentosa is an inheritable genetic disease that eventually leads to diminished night and peripheral vision. When
patients with retinitis pigmentosa supplemented with lutein for 26 weeks, their visual acuity improved. Interestingly, this
improvement was greater in blue-eyed people than in those with darker-colored eyes.9

POSSIBLE ROLE IN CANCER PREVENTION

Various natural carotenoids, including lutein, have been shown to exhibit anticarcinogenic activity.10 The protective properties of
carotenoid compounds may be due in part to their ability to reduce the accumulation of oxidative damage.

Dietary intake of lutein has been found to influence not only serum levels of lutein, but also lutein levels in breast tissue.11 Lower
blood levels of carotenoids, including lutein, have been correlated with an increase in breast cancer risk.12 This suggests dietary
and supplemental carotenoid intake may be preventive against breast cancer.

Lutein in high dietary doses may also protect against colon cancer. Researchers at the University of Utah examined the
incidence of colon cancer in relation to dietary intake of carotenoids. They found that greater dietary intake of lutein from sources
such as spinach, broccaoli, lettuce, tomatoes, oranges, carrots, celery, and greens was associated with a lower risk of colon
cancer in both men and women.13

HOW MUCH SHOULD | TAKE?

Most people in the US are deficient in lutein. Low intake of lutein is more common in
men, smokers, and those who consume more than two alcoholic beverages a week.
Higher intake of lutein is generally found among women, older people, and those with
high blood pressure.

Research on optimal amounts suggests that consuming 6-20 mg of lutein daily is
required to obtain a health benefit. To reduce the risk of cataracts and age-related
macular degeneration, many nutritionally oriented practitioners recommend 6 mg of
lutein daily. For relief of symptoms associated with age-related macular degeneration, a dose of 10 mg per day of supplemental
lutein has been shown to be effective.s

Commercial preparations of lutein, which are derived mainly from the petals of marigold flowers, are typically available in either 6
or 20-mg dosages. Lutein supplements are better absorbed when taken with a high-fat rather than low-fat meal.1.4 While some
commercial multivitamins now include small amounts of lutein among their ingredients, research suggests that the very small
doses provided in these multivitamins (usually 0.25 mg) are likely to have negligible health benefits.

As noted earlier, increasing one’s dietary intake of lutein increases blood serum levels of lutein.s Foods that contain the highest
concentrations of lutein, such as broccoli, spinach, and kale, are associated with the most beneficial effects on eye health.15,16
Dark green leafy vegetables usually contain lutein in amounts ranging from 15% to 47% of their total carotenoids. Corn is one of
the foods richest in lutein, which accounts for 60% of corn’s total carotenoids, while orange peppers are richest in zeaxanthin at
37% of total carotenoids. Kiwi contains large amounts of both lutein and zeaxanthin. A cup of kale supplies 44 mg of lutein, a
cup of spinach offers 26 mg of lutein, and a cup of broccoli has 3 mg of lutein.

Consumption of eggs that have been enriched with lutein and zeaxanthin will lead to greater amounts of lutein in the blood
compared to consuming a similar amount (6 mg) of lutein from spinach.17 Lutein-enriched eggs come from chickens that have
been fed marigold petals.



INTERACTIONS AND CONTRAINDICATIONS

No adverse reactions have been reported in subjects taking lutein. Purified, commercially
available lutein has attained GRAS (Generally Recognized As Safe) status in the US for
supplementation at doses of up to 20 mg dalily.

An interesting study showed that on the island of Fiji, lutein consumption ranges from 18 to 23
mg per day—significantly higher than the suggested daily intake of 6 mg—with no adverse side
effects. The study authors suggested that this high lutein intake may be partly responsible for
the lower rates of cancer in the Fijian population.is

A series of experiments assessing the safety of lutein on laboratory animals was performed over periods of 4 and 13 weeks.19
Daily doses ranging from 2.6 to 773 mg per kilogram of body weight were administered for 4 weeks, and daily doses of 2.6 to 260
mg per kilogram of body weight were administered for 13 weeks. At the end of trial, investigators found no significant differences
in growth, blood chemistry, or tissue health in the two groups of animals studied.

When taken with beta-carotene, the absorption of lutein may be hindered while the absorption of
beta-carotene may be enhanced.2o Lutein has no known interactions with drugs. No adverse
reactions have been reported when taking lutein with other diseases or conditions, and no
effects on medical laboratory tests have been noted. When taken with olestra, a fat substitute
found in some snack foods, lutein concentration is lowered in circulating blood.21 (Although the
FDA has approved olestra as a food additive, foods containing this artificial fat should be avoided
entirely. Olestra is believed to cause abdominal cramping and loose stools, and is known to
inhibit the absorption of some vitamins and other nutrients.)

CONCLUSION

Lutein is a novel antioxidant with health-promoting effects on the organs of the eye, namely the retina and macula. Daily
ingestion of moderate amounts (6-20 mg) of this carotenoid yields benefits in disease conditions such as age-related macular
degeneration, cataract formation, and possibly retinitis pigmentosa. Other uses for lutein, including its potential role in cancer
prevention, are currently under investigation.
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