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In the Age-Related Eye Disease Study (AREDS), a randomized clinical trial, a specific

combination of antioxidant vitamins and zinc lowered the risk of progressing to advanced

age-related macular degeneration (AMD) and helped preserve vision in people who

already had intermediate disease or advanced disease in one eye, but it did not prevent

the condition in healthy eyes



Your retina contains some of the highest concentrations of zinc in your body — and

research indicates this mineral supports cell repair, communication between retinal cells,

and the enzymes that help protect eye tissue against everyday damage



Maintaining the right zinc balance is just as important as getting enough because zinc

deficiency impairs retinal function. Laboratory studies indicate that excessive zinc

concentrations can also damage retinal cells



Animal foods such as oysters, grass fed beef, and lamb provide zinc in a form your body

absorbs more efficiently than many plant foods, making animal-based whole-food

sources an important part of supporting long-term eye health



If you eat large amounts of whole grains or legumes, remember that they contain natural

compounds called phytates that reduce zinc absorption. Eating zinc-rich animal foods as

part of a balanced meal helps improve the amount your body actually uses



https://www.mercola.com/forms/background.htm


Your eyes rely on a constant supply of nutrients to preserve the sharp central vision you

need to read, drive, recognize faces, and perform countless everyday tasks. Many

people assume a healthy diet covers those needs, yet a landmark clinical trial sponsored

by the National Eye Institute found that for people already at risk of severe vision loss, a

targeted nutrient formula measurably slowed disease progression.

The nutrient that emerged as especially important is zinc, a mineral your body uses in

hundreds of biological processes every day and one your retina demands in unusually

large quantities. What makes zinc unusual isn't that your eyes need it. It's that your eyes

are remarkably sensitive to how much of it they get.

That tension between enough and too much runs through every layer of the science

covered in this article, from the clinical trial that changed how specialists recommend

nutritional support for age-related macular degeneration (AMD) to laboratory

discoveries about what happens inside retinal cells when this mineral falls out of

balance. Your retina is especially vulnerable to oxidative stress — the accumulation of

unstable molecules produced during normal metabolism that, left unchecked, damage

cells from the inside out.

Antioxidant Vitamins and Zinc Slowed Vision Loss in People at
Highest Risk

The Age-Related Eye Disease Study (AREDS) was designed to determine whether a

specific combination of antioxidant vitamins and zinc could slow the progression of

AMD in people at risk of severe vision loss.  The randomized clinical trial enrolled 4,757

adults between the ages of 55 and 80 at 11 clinical centers across the U.S. Of those,

3,640 were randomized to the AMD treatment arms and followed for an average of 6.3

years.

Participants received one of four treatments: zinc alone, antioxidant vitamins alone,

antioxidants plus zinc or a placebo. Rather than testing whether supplements improved

healthy eyes, the researchers focused on slowing disease progression in people with
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varying stages of AMD.

• The strongest results occurred in participants who already had more advanced

disease — The study found that the greatest benefit occurred in people with

intermediate AMD or advanced AMD in one eye. For this group, the combination of

antioxidants and zinc reduced the risk of progressing to advanced AMD by about

25% and lowered the risk of vision loss by about 19%.

Those percentages are relative, meaning they describe how much lower the risk

was in the treated group compared with the placebo group — not a 25% chance of

holding on to your vision. They also apply only to people who were already at high

risk when the study began.*

In contrast, participants with no AMD or only early disease didn't experience the

same measurable benefit. These findings positioned the AREDS formula as a

targeted intervention for people at highest risk, not a preventive supplement for the

general population.

• Combining antioxidants with zinc worked better than using either treatment alone

— Researchers compared four treatment strategies and found a clear pattern. Zinc

on its own did show a benefit, but only in the group at highest risk — and even there,

the finding was borderline. Antioxidant vitamins, on their own, never produced a

result the researchers could separate from chance.

The combination of antioxidants and zinc consistently produced the greatest

benefit, outperforming either approach by itself.

Participants receiving the combined formula had the lowest likelihood of

progressing to advanced AMD, while those receiving the placebo had the highest

risk. The results led the researchers to recommend the combination rather than

either component alone. The trial was not designed to formally test how the

nutrients interact with one another.



• The researchers tested one precise formula instead of general vitamin use — The

benefits came from a carefully standardized combination consisting of 500

milligrams (mg) of vitamin C, 400 international units of vitamin E, 15 mg of beta-

carotene, 80 mg of zinc as zinc oxide, and 2 mg of copper as cupric oxide.

That zinc dose is far above ordinary intake — the Recommended Dietary Allowance

(RDA) is 11 mg daily for men and 8 mg for women, and the Tolerable Upper Intake

Level for adults is 40 mg daily.  It was a deliberately high research dose given under

trial supervision, not a general intake recommendation.

Copper was included as a precaution, because high-dose zinc can interfere with

copper absorption. In AREDS, annual blood sampling in a subset of participants

showed no increased risk of copper-deficient anemia in those assigned to zinc.

The study also found that nearly two-thirds of participants already took a daily

multivitamin, yet those at high risk still received additional protection from the

AREDS formula beyond what a standard multivitamin provided. Because the

multivitamin offered in the trial also contained 15 mg of zinc, some participants

were taking as much as 95 mg of zinc daily.

• The study also clarified what the formula didn't accomplish — Although the nutrient

combination slowed progression to advanced AMD, it didn't restore vision that had

already been lost. The researchers also evaluated cataracts and found that

participants taking zinc alone, antioxidants alone, or the combined formula

developed cataracts at approximately the same rate as those taking the placebo.

These findings narrowed the role of the formula to one specific purpose — slowing

progression to advanced AMD in people already at elevated risk.

• Long-term treatment proved generally safe but still required important precautions

— Researchers monitored participants throughout the seven-year study for adverse

effects and reported relatively few serious problems overall.
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However, about 7.5% of participants receiving zinc-containing treatments

experienced urinary tract conditions requiring hospitalization compared with 5% of

those who didn't receive zinc. That difference was statistically significant , and it

was larger among men considered alone (8.6% versus 4.4%).

Mild anemia also occurred somewhat more often in participants taking zinc,

although laboratory testing didn't show meaningful differences between treatment

groups. The researchers also highlighted an important safety concern regarding

beta-carotene, noting its association with increased lung cancer risk in smokers.

That finding eventually led to updated AREDS2 formulations that replaced beta-

carotene with lutein and zeaxanthin.

In AREDS2, current smokers were excluded from beta-carotene randomization, and

the excess lung cancers that were observed occurred mostly in former smokers (23

cases versus 11 cases).

• A follow-up trial updated the original formula based on what the first study

revealed — The AREDS2 study, completed in 2013, made three key changes.

Researchers replaced beta-carotene with 10 mg of lutein and 2 mg of zeaxanthin,

two carotenoids that naturally concentrate in the macula. They also tested whether

reducing the zinc dose from 80 mg to 25 mg affected the formula's effectiveness

and found that the lower dose provided similar protection against progression to

advanced AMD.

There was no statistically significant difference between the two doses, and the

review authors note that this raises a reasonable question about whether the higher

dose is still warranted.

The study also evaluated omega-3 fatty acids but found they didn't provide

additional benefit when added to the formula. Today, most eye health supplements

sold as "AREDS" formulas are based on the AREDS2 formulation, making it the

version most people are likely to encounter.
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The AREDS trial indicated that a zinc-containing formula helped slow disease

progression, but it didn't explain why the retina needs so much of it in the first place or

what happens inside retinal cells when zinc levels drift too high or too low. A

comprehensive review of decades of laboratory and clinical research offers those

answers.

*These findings are from research conducted in clinical settings. Results may not apply to

all individuals.

Researchers Found That Healthy Eyes Depend on Balanced Zinc
Levels

For a review published in Progress in Retinal and Eye Research, researchers reviewed

decades of laboratory research, clinical trials and population studies to understand

exactly how zinc supports healthy vision and why it's become one of the most important

nutrients studied for eye health.

The review summarized current evidence on how zinc functions inside the retina, how

the body absorbs and regulates it, what happens when zinc levels become too low or too

high and why researchers continue investigating its role in eye disease.

Unlike studies that focus only on people with AMD, this review also surveyed the

literature on healthy eyes, inherited disorders, digestive diseases and other conditions

that affect zinc status. The researchers concluded that adequate zinc is required for

normal retinal function, while both deficiency and excess interfere with the cells

responsible for healthy vision.

• The retina naturally contains some of the highest zinc concentrations in the body

— Researchers explained that the retinal pigment epithelium and choroid — the

layers that nourish and support the retina — contain the greatest concentrations of

zinc anywhere in the eye. These tissues do far more than store the mineral.

Concentration is not the same as quantity, though.
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The review's own accounting places the eye at under 0.01% of total body zinc, with

most of the body's supply held in skeletal muscle and bone.

Zinc supports hundreds of enzymes along with protein production, cell repair,

communication between retinal cells, and the activity of protective enzymes that

defend eye tissue against everyday damage. The review is careful to note that zinc

is not an antioxidant per se — it does not participate in redox reactions directly, but

stabilizes and supports the enzymes that do.

The review also noted that scientists still don't fully understand every molecular

pathway through which zinc protects retinal cells, making it one of the most actively

studied nutrients in vision research.

• Zinc deficiency affected eyesight long before permanent damage became obvious

— The review described several situations in which inadequate zinc disrupted

normal vision. People with acrodermatitis enteropathica — a rare inherited disorder

that impairs intestinal zinc absorption — develop eye abnormalities that are largely

front-of-the-eye problems, including blepharitis, conjunctivitis, and corneal

opacities.

In Crohn's disease, reduced retinal zinc has been implicated in a bilateral

maculopathy with vision impairment that was responsive to zinc supplementation.

Long-term intravenous nutrition has likewise been associated with impaired visual

function and low plasma zinc, though the review does not report reversal with zinc

replacement in that group. These are rare, severe systemic deficiency states, not

conditions the review extends to well-nourished people.

Researchers also reported that zinc deficiency often reduced the eye's ability to

adjust from bright light to darkness, a process called dark adaptation. The clinical

evidence here comes largely from people with alcoholism and hepatic cirrhosis, and

the mechanism is indirect — zinc is a cofactor for the enzyme that converts vitamin

A to retinal — so, these cases often require both zinc and vitamin A to improve.



When dark adaptation slows, driving at night or walking through dimly lit areas

becomes much more difficult. Animal studies further showed that severe post-

weaning zinc deficiency damaged photoreceptors — the specialized cells that

detect light — along with the retinal pigment epithelium, although the same review

notes that postnatal zinc deficiency on its own produced functional changes

without visible structural damage.

The picture is not one-directional — in one rodent experiment, rats fed a low-zinc

diet showed less light-induced retinal damage than those on regular or high-zinc

diets.

• More zinc didn't produce better results — One of the review's clearest messages is

that healthy vision depends on maintaining zinc within a normal range rather than

consuming as much as possible. Laboratory studies showed that excessively high

zinc concentrations triggered harmful chemical reactions inside retinal tissue by

increasing reactive oxygen species, unstable molecules that damage proteins, fats,

and DNA.

These were in vitro experiments on isolated retinal tissue exposed to zinc

concentrations of 500 micromolar or more, which is far above anything produced by

ordinary dietary intake, and not directly comparable to an oral supplement dose.

High zinc levels also reduced the activity of important antioxidant enzymes,

weakening the eye's natural defense systems. To prevent both deficiency and

overload, the body relies on specialized transport proteins that continually move

zinc into and out of cells to maintain a healthy balance.

• The foods you choose influence how much zinc your body actually uses —

Researchers emphasized that eating zinc and absorbing zinc are not the same

thing. Animal foods such as red meat and shellfish provide zinc in a form your body

absorbs more efficiently than many plant foods. In contrast, phytates — compounds

naturally present in whole grains and legumes — bind to zinc in the digestive tract

and reduce the amount your body absorbs.



The review also found that dietary protein and natural organic acids such as citric

acid improve zinc bioavailability, meaning they increase the percentage of zinc your

body absorbs and puts to use. Because the body has no specialized storage system

for zinc, maintaining a steady dietary intake helps support healthy zinc levels in the

eyes and throughout the rest of the body.

• Your body carefully regulates zinc every day without you noticing it — The review

explained that only a tiny fraction of your body's approximately 2 to 3 grams of total

zinc circulates in the bloodstream at any given time. Most of it is stored inside

muscles, bones and other tissues where it performs essential biological functions.

Specialized transport proteins in the intestines increase zinc absorption when

dietary intake falls, conserving tissue zinc.

When intake is high, however, the review reports that the body compensates mainly

by increasing how much zinc it excretes in stool rather than by absorbing less. So, a

large supplemental dose is not automatically self-limiting.

At the same time, the digestive tract, liver and other organs continually recycle and

redistribute zinc to maintain stable levels. This tightly regulated system helps

ensure that delicate retinal cells receive the zinc they need while protecting them

from the harmful effects of excess exposure.

• Researchers discovered that excess zinc released after nerve injury speeds optic

nerve cell death — Research from a completely different corner of eye science

reinforces why zinc balance matters so much. Scientists at Boston Children's

Hospital and Harvard Medical School were studying retinal nerve damage in

glaucoma when they made an unexpected discovery about zinc itself.

They found that after an acute optic nerve injury in mice, zinc flooded out of

neighboring amacrine cells — specialized retinal nerve cells that communicate with

retinal ganglion cells — within about one hour of the injury. Surprisingly, the zinc

didn't come from the damaged ganglion cells themselves.
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Instead, excess zinc spread from surrounding cells and contributed to the death of

retinal ganglion cells, the neurons that form the optic nerve and carry visual

information from your eye to your brain. In laboratory mice, researchers removed

excess zinc using a process called chelation, which binds and removes specific

metals.

Ganglion cells survived longer and even regenerated after treatment, and the

protective effect remained even when treatment was delayed for several days

because zinc toxicity developed gradually instead of immediately.

These findings suggest that maintaining normal zinc balance is just as important as

preventing zinc deficiency and raise the question of whether limiting excess zinc

could help protect the optic nerve in diseases such as glaucoma. Note that this

work has only been demonstrated in laboratory animals so far and has not been

tested in people.

Protect Your Eyes by Supporting Them Every Day

Your eyesight depends on much more than a single supplement. Nutrition is one part of

a long-term strategy to help your retina stay healthy for as many years as possible.

The research in this article shows that zinc plays an important role in normal retinal

function and that a specific combination of nutrients slowed disease progression only in

people who already had intermediate AMD or advanced disease in one eye. That makes

it even more important to build a strong nutritional foundation before your vision begins

to decline.

1. Build your meals around foods that naturally provide zinc first — Your body absorbs

zinc from foods such as oysters, grass fed beef, lamb, and other animal foods more

efficiently than from many plant sources. If you regularly eat these foods, you give

your eyes a steady supply of the mineral they need every day instead of relying



entirely on supplements. It's usually best to meet your nutritional needs through

whole foods whenever possible because they provide many nutrients that work

together.

Next, understand the participants the studied formula was tested on. The research

evaluated one specific combination of antioxidant vitamins and zinc in people who

already had a high risk of progressing to advanced AMD. No benefit was observed

in people with healthy eyes or early-stage disease.

The formula uses zinc at a dose well above the general upper intake level and was

given under clinical supervision, so whether it is appropriate for you is a decision for

your eye care provider based on your disease stage — not something to start on

your own.

2. Avoid thinking that more zinc is always better — Your retina depends on balanced

zinc levels. Too little interferes with normal eye function, while too much also

disrupts healthy retinal cells. Stay within the recommended daily intake that was

referenced earlier — 11 mg a day for men and 8 mg for women, with an upper limit

of 40 mg for adults — unless your eye care provider has specifically recommended

the AREDS formula based on your disease stage.

Higher doses aren't automatically better; as the research in this article shows,

excess zinc can damage the very cells you're trying to protect. It is also worth

knowing that when AREDS2 compared 80 mg of zinc against 25 mg, it found no

significant difference in protection.

3. Help your body absorb the zinc you eat — If you eat large amounts of whole grains

or legumes, remember that they contain natural compounds called phytates that

reduce zinc absorption. Eating zinc-rich animal foods as part of a balanced meal

helps improve the amount your body actually uses. Making small adjustments to

your daily meals often produces more lasting results than focusing only on pills.

FAQs About Antioxidant Vitamins and Zinc for AMD



Q: Who benefits most from antioxidant vitamins and zinc for AMD?

A: The strongest evidence applies to people who already have intermediate AMD or

advanced disease in one eye. A specific combination of antioxidant vitamins and

zinc slowed progression to advanced disease and helped preserve vision in this

high-risk group. The same benefit wasn't seen in people with no signs of the disease

or only early-stage AMD. The formula was studied at doses well above general

intake guidance, so whether it fits your situation is a question for your eye care

provider.

Q: Why is zinc so important for healthy vision?

A: Zinc supports many of the retina's normal functions, including cell repair,

communication between retinal cells and the activity of protective enzymes. Your

eyes require a steady supply of zinc to keep these processes working properly, but

research also shows that both zinc deficiency and excessive zinc disrupt normal

retinal function.

Q: Is taking more zinc better for protecting my eyesight?

A: No. The research consistently shows that balance is more important than taking

the highest possible dose. Too little zinc interferes with healthy retinal function,

while excessive amounts increase oxidative damage and weaken the eye's natural

defense systems. The goal is to maintain healthy zinc levels, not simply consume

more.

Q: Can I get enough zinc from food, or do I need a supplement?



A: Many people obtain zinc through foods such as oysters, grass fed beef, lamb and

other animal foods, which provide zinc in a form your body absorbs efficiently.

Supplements aren't a replacement for a nutrient-rich diet. However, people with

intermediate or advanced AMD who fit the criteria studied in the AREDS trial

received the greatest benefit from the specific nutrient formula tested in that

research.

This article is for informational purposes only and does not constitute medical advice.

Consult a qualified health care provider before making changes to your health regimen.
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