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Overview

Vitamin C is a water-soluble vitamin, meaning that your body doesn't store it. You have to get what you
need from food, including citrus fruits, broccoli, and tomatoes.

You need vitamin C for the growth and repair of tissues in all parts of your body. It helps the body make
collagen, an important protein used to make skin, cartilage, tendons, ligaments, and blood vessels.
Vitamin C is needed for healing wounds, and for repairing and maintaining bones and teeth. It also helps
the body absorb iron from nonheme sources.

Vitamin C is an antioxidant, along with vitamin E, beta-carotene, and many other plant-based nutrients.
Antioxidants block some of the damage caused by free radicals, substances that damage DNA. The build
up of free radicals over time may contribute to the aging process and the development of health
conditions such as cancer, heart disease, and arthritis.

It's rare to be seriously deficient in vitamin C, although evidence suggests that many people may have
low levels of vitamin C. Smoking cigarettes lowers the amount of vitamin C in the body, so smokers are at
a higher risk of deficiency.

Signs of vitamin deficiency include dry and splitting hair; gingivitis (inflammation of the gums) and
bleeding gums; rough, dry, scaly skin; decreased wound-healing rate, easy bruising; nosebleeds; and a
decreased ability to ward off infection. A severe form of vitamin C deficiency is known as scurvy.

Low levels of vitamin C have been associated with a number of conditions, including high blood pressure,
gallbladder disease, stroke, some cancers, and atherosclerosis, the build up of plaque in blood vessels
that can lead to heart attack and stroke. Getting enough vitamin C from your diet -- by eating lots of fruit
and vegetables -- may help reduce the risk of developing some of these conditions. There is no
conclusive evidence that taking vitamin C supplements will help or prevent any of these conditions.

Vitamin C plays a role in protecting against the following:

Heart Disease

Results of scientific studies on whether vitamin C is helpful for preventing heart attack or stroke are
mixed. Vitamin C doesn't lower cholesterol levels or reduce the overall risk of heart attack, but evidence
suggests it may help protect arteries against damage.

Some studies -- though not all -- suggest that vitamin C can slow down the progression of atherosclerosis
(hardening of the arteries). It helps prevent damage to LDL ("bad") cholesterol, which then builds up as
plaque in the arteries and can cause heart attack or stroke. Other studies suggest that vitamin C may
help keep arteries flexible.

In addition, people who have low levels of vitamin C may be more likely to have a heart attack, stroke, or
peripheral artery disease, all potential results of having atherosclerosis. Peripheral artery disease is the
term used to describe atherosclerosis of the blood vessels to the legs. This can lead to pain when
walking, known as intermittent claudication. But there is no evidence that taking vitamin C supplements
will help.
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The best thing to do is get enough vitamin C through your diet. That way, you also get the benefit of other
antioxidants and nutrients contained in food. If you have low levels of vitamin C and have trouble getting
enough through the foods you eat, ask your doctor about taking a supplement.

High Blood Pressure

Population-based studies (which involve observing large groups of people over time) suggest that people
who eat foods rich in antioxidants, including vitamin C, have a lower risk of high blood pressure than
people who have poorer diets. Eating foods rich in vitamin C is important for your overall health,
especially if you are at risk for high blood pressure. The diet physicians most frequently recommend for
treatment and prevention of high blood pressure, known as the DASH (Dietary Approaches to Stop
Hypertension) diet, includes lots of fruits and vegetables, which are loaded with antioxidants.

Common Cold

Despite the popular belief that vitamin C can cure the common cold, scientific evidence doesn't support
that theory. Taking vitamin C supplements regularly (not just at the beginning of a cold) produces only a
small reduction in the duration of a cold (about 1 day). The only other piece of evidence supporting
vitamin C for preventing colds comes from studies examining people exercising in extreme environments
(athletes, such as skiers and marathon runners, and soldiers in the Arctic). In these studies, vitamin C did
seem to reduce the risk of getting a cold.

Cancer

Results of many population-based studies suggest that eating foods rich in vitamin C may be associated
with lower rates of cancer, including skin cancer, cervical dysplasia (changes to the cervix which may be
cancerous or precancerous, picked up by pap smear), and, possibly, breast cancer. But these foods also
contain many beneficial nutrients and antioxidants, not only vitamin C, so it's impossible to say for certain
that vitamin C protects against cancer. Taking vitamin C supplements, on the other hand, has not been
shown to have any helpful effect.

In addition, there is no evidence that taking large doses of vitamin C once diagnosed with cancer will help
your treatment. In fact, some doctors are concerned that large doses of antioxidants from supplements
could interfere with chemotherapy medications. More research is needed. If you are undergoing
chemotherapy, talk to your doctor before taking vitamin C or any supplement.

Osteoarthritis

Vitamin C is essential for the body to make collagen, which is part of normal cartilage. Cartilage is
destroyed in osteoarthritis (OA), putting pressure on bones and joints. In addition, some researchers think
free radicals -- molecules produced by the body that can damage cells and DNA -- may also be involved
in the destruction of cartilage. Antioxidants such as vitamin C appear to limit the damage caused by free
radicals. However, no evidence suggests that taking vitamin C supplements will help treat or prevent OA.
What the evidence does show is that people who eat diets rich in vitamin C are less likely to be
diagnosed with arthritis.

Taking nonsteroidal anti-inflammatory drugs can lower your levels of vitamin C. If you take these drugs
regularly for OA, you might want to take a vitamin C supplement.

Age-related Macular Degeneration

Vitamin C (500 mg) appears to work with other antioxidants, including zinc (80 mg), beta-carotene (15
mg), and vitamin E (400 IU) to protect the eyes against developing macular degeneration (AMD), the
leading cause of legal blindness in people over 55 in the United States. The people who seem to benefit
are those with advanced AMD. It isn't known whether this combination of nutrients helps prevent AMD or
is beneficial for people with less advanced AMD. This combination includes a high dose of zinc, which
you should only take under a doctor’s supervision.

Pre-eclampsia

Some studies suggest that taking vitamin C along with vitamin E may help prevent pre-eclampsia in
women who are at high risk. Pre-eclampsia, characterized by high blood pressure and too much protein
in the urine, is a common cause of premature births. Not all studies agree, however.



Asthma

Studies are mixed when it comes to the effect of vitamin C on asthma. Some show that low levels of
vitamin C are more common in people with asthma, leading some researchers to think that low levels of
vitamin C might increase the risk for this condition. Other studies seem to show that vitamin C may help
reduce symptoms of exercise-induced asthma.

Other
Although the information is limited, studies suggest that vitamin C may also be helpful for:

e Boosting immunity

e Maintaining healthy gums

e Improving vision for those with uveitis (an inflammation of the middle part of the eye)

e Treating allergy-related conditions, such as asthma, eczema, and hay fever (called allergic rhinitis)
¢ Reducing effects of sun exposure, such as sunburn or redness (called erythema)

e Alleviating dry mouth, particularly from antidepressant medications (a common side effect from these
drugs)

e Healing burns and wounds
e Decreasing blood sugar in people with diabetes

e Some viral conditions, including mononucleosis -- Although scientific evidence is lacking, some
doctors may suggest high-dose vitamin C to treat some viruses

Dietary Sources

Excellent sources of vitamin C include oranges, green peppers, watermelon, papaya, grapefruit,
cantaloupe, strawberries, kiwi, mango, broccoli, tomatoes, Brussels sprouts, cauliflower, cabbage, and
citrus juices or juices fortified with vitamin C. Raw and cooked leafy greens (turnip greens, spinach), red
and green peppers, canned and fresh tomatoes, potatoes, winter squash, raspberries, blueberries,
cranberries, and pineapple are also rich sources of vitamin C. Vitamin C is sensitive to light, air, and heat,
so you'll get the most vitamin C if you eat fruits and vegetables raw or lightly cooked.

Available Forms

You can purchase either natural or synthetic vitamin C, also called ascorbic acid, in a variety of forms.
Tablets, capsules, and chewables are probably the most popular forms, but vitamin C also comes in
powdered crystalline, effervescent, and liquid forms. Vitamin C comes in doses ranging from 25 - 1,000
mg.

"Buffered" vitamin C is also available if you find that regular ascorbic acid upsets your stomach. An
esterified form of vitamin C is also available, which may be easier on the stomach for those who are
prone to heartburn.

How to Take It

The best way to take vitamin C supplements is 2 - 3 times per day, with meals, depending on the dosage.
Some studies suggest that adults should take 250 - 500 mg twice a day for any benefit. Talk to your



doctor before taking more than 1,000 mg of vitamin C on a daily basis and before giving vitamin C to a
child.

Daily intake of dietary vitamin C (according to the National Academy of Sciences) is listed below.

Pediatric
Birth - 6 months: 40 mg (Adequate intake)

e Infants 6 - 12 months: 50 mg (Adequate intake)
e Children 1 - 3 years: 15 mg

e Children 4 - 8 years: 25 mg

e Children 9 - 13 years: 45 mg

e Adolescent girls 14 - 18 years: 65 mg

e Adolescent boys 14 - 18 years: 75 mg

Adult
e Men over 18 years: 90 mg

e Women over 18 years: 75 mg

e Pregnant women 14 - 18 years: 80 mg

e Pregnant women over 18 years: 85 mg

e Breastfeeding women 14 - 18 years: 115 mg

e Breastfeeding women over 18 years: 120 mg

Because smoking depletes vitamin C, people who smoke may need an additional 35 mg per day.

The dose recommended to prevent or treat many of the conditions mentioned in the Uses section is often
500 - 1,000 mg per day.

Precautions

Because of the potential for side effects and interactions with medications, you should take dietary
supplements only under the supervision of a knowledgeable health care provider.

Vitamin C supplements have a diuretic effect, meaning the help the body get rid of excess fluid. Be sure
to drink plenty of fluids when taking them.

Most commercial vitamin C is made from corn. People sensitive to corn should look for alternative
sources, such as sago palm.

Vitamin C increases the amount of iron absorbed from foods. People with hemochromatosis, an inherited
condition where too much iron builds up in the body, should not take vitamin C supplements.

Vitamin C is generally considered safe because your body gets rid of what it does not use. But at high
doses (more than 2,000 mg daily) it can cause diarrhea, gas, or stomach upset. If you experience these
side effects, lower the dose of vitamin C.

People with kidney problems should talk to their doctor before taking vitamin C.



People who smoke or use nicotine patches may need more vitamin C because nicotine makes vitamin C
less effective in the body.

Infants born to mothers taking 6,000 mg or more of vitamin C may develop rebound scurvy because their
intake of vitamin C drops after birth. If you are pregnant, talk to your doctor before taking more than 1,000
mg of vitamin C.

People with sickle cell anemia, as well as people with a metabolic disorder called G6PD, can potentially
have serious side-effects from taking high levels of vitamin C.

Thalassemia and Hemochromatosis patients could be negatively affected by increased iron absorption,
which may occur from vitamin C supplementation.

Vitamin C may raise blood sugar levels in people with diabetes. In older women with diabetes, doses of
vitamin C above 300 mg per day were associated with an increased risk of death from heart disease.

Taking vitamin C right before or after angioplasty may interfere with healing.

If you are being treated for cancer, talk to your oncologist before taking vitamin C. Vitamin C may
potentially interact with some chemotherapy drugs.

Possible Interactions

If you are being treated with any of the following medications, you should not use vitamin C supplements
without first talking to your health care provider:

Aspirin and nonsteroidal anti-inflammatory drugs (NSAIDs) -- Both aspirin and NSAIDs can lower the
amount of vitamin C in the body because they cause more of the vitamin to be lost in urine. In addition,
high doses of vitamin C can cause more of these drugs to stay in the body, raising the levels in your
blood. Early research suggests that vitamin C might help protect against stomach upset that aspirin and
NSAIDs can cause. If you regularly take aspirin or NSAIDs, talk to your doctor before taking more than
the recommended daily allowance of vitamin C.

Acetaminophen (Tylenol) -- High doses of vitamin C may lower the amount of acetaminophen passed in
urine, which could cause the levels of this drug in your blood to rise.

Aluminum-containing antacids -- Vitamin C can increase the amount of aluminum your body absorbs,
which could cause the side effects of these medications to be worse. Aluminum-containing antacids
include Maalox and Gaviscon.

Barbiturates -- Barbiturates may decrease the effects of vitamin C. These drugs include phenobarbital
(Luminal), pentobarbital (Nembutal), and seconobarbital (Seconal).

Chemotherapy drugs -- As an antioxidant, vitamin C may interfere with the effects of some drugs taken
for chemotherapy. However, some researchers speculate that vitamin C might help make chemotherapy
more effective. If you are undergoing chemotherapy, do not take vitamin C or any other supplement
without talking to your oncologist.

Oral contraceptives (birth control pills) and hormone replacement therapy (HRT) -- Vitamin C can
cause a rise in estrogen levels when taken with these drugs. Oral estrogens can also decrease the
effects of vitamin C in the body.

Protease inhibitors -- Vitamin C appears to slightly lower levels of indinavir (Crixivan), a medication used
to treat HIV and AIDS.

Tetracycline -- Some evidence suggests that taking vitamin C with the antibiotic tetracycline may
increase the levels of this medication. It may also decrease the effects of vitamin C in the body. Other
antibiotics in the same family include minocycline (Minocin) and doxycycline (Vibramycin).

Warfarin (Coumadin) -- There have been rare reports of vitamin C interfering with the effectiveness of
this blood-thinning medication. In recent follow-up studies, no effect was found with doses of vitamin C up
to 1,000 mg per day. However, if you take warfarin or another blood thinner, talk to your doctor before
taking vitamin C or any other supplement.



